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INTROQUCTION
Elﬂ“‘. of This Report

The concept of having an agro-industrial complex in the Mekong Delta
of Vietnam was discussed in 1972 and 1973 by representatives of the Indstrial
Development Bank of Vietnam, the United Nations Davelopment Program, and
the United Natiens Industrial Development Organisation,

A contract to prepare a master plan for the complex was awarded in
Septewmber, 1974, The contractor selected was a consortium of consulting
companies based in Tokyo. Field surveys were conducted in Saigon and
the Mekong Delta in September - November, 1974 by a three-smsber tean
consisting of a techno=economist, an expert in soils and tropical
agriculture, and a food processing engineer,

Subtct of Report

This report analyzes the agro-industrial potential of the Makong
River Delta region around the city of Cantho, Special emphasis is
placed on the potential of the Tay Do Imdustrial Park, a 151 hectare
(373 acres) governmente-sponsored estate located 9 kilometers north-
west of the city of Cantho (See Figure l-»),

Tay Do Industrial Park

The Tay Do Industrial Park is one of six industrial estates
being sponsored by the Government of Vietnam through an agency called
SONADEZI (Societ® National du Développewment des ‘ones Industriales).
By far the most successful of the zones thus far, is the 511 hectare
Bien-Hoa Industrial Park, 30 Kilometers north of Saigon where 90
manufacturing plants are located and 50 in operation as of mid-197h,

The Tay Do Industrial Park is only beginning to attract industry
but is essentially complete., Land purchases for the Tay Do Park were
started in 1968, surface preparation was completed in 1969, a water
tower and well were completed by 1972, a power plant (3] MW) went
on stream in December 1974, and only an expanded road and drainage
system still remain to be completed in 1975.

The total expenditures, according to SONADEZI, from 1968 through
1975 will be 3,9 billion piasters (at the ]974 exchange rate of
685 piasters to US$1,00, the investment in the park alone would
be the cquivalent of US$5,7 milliou). Some of the piaster costs of
the 17 MW thermal power plant are included in the total but the
foreign exchange cost were not included since they were financed by the
Japanese government as part of the aid program to Vietnam. (The power
plant cost ¥1,2 billion or the equivalent of US$10.7 million ar $324
per KW of installed capacity,) (See Bibliography Nos. "G, :(=A)

Despite the impressive progress to date, major capital invest-
ment, concessional land rentals, and encouragement from the Governmsnt,
the Tay Do Industrial Park is not yet fully utilived, Of the total
151 hectares, 26,5 hectares i{s now occupied by completed plants or
facilities, Another 19,8 hectares are under construction, or plamnned,
The plants built or planned by the ead of 1974 were as follows, covering
46,3 hectares or 11% of land available. (See Table Te2 on the next
page.) - 10 -
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mgo-o of This Report

This report is intended to identify inter-related and potentially
viable industries to utilize local agricultural raw materials, and,
in a few cases, to use imported materials for an interim period.
Most of the industries described herein would be located on the Tay
Do Industrial Park (see Appendix A for '"'Statement of Work").

In the case of certain industries, however, siting of plants
outside the Tay Do Industrial Park is preferables In a few cases,
i.e. the marine products processing plants, siting near the sea
coast is more economical and sometimes essential when it becomes
necessary to have an assured source of fresh, high gquality raw
material.,

Content of the Report

This report describes the setting of the Tay Do Industrial Park
and the city of Cantho, the 16-province Mekong Delta Region, the
population, labor force, principle products, and relationship of the
Delta region to Vietnam as a whole (Chapter 2).

In accordance with the contract (See Appendix A), a series of
19 potential industries are evaluated as candidates for the Tay
Do Industrial Park or other localities in the Cantho region (Chapter 3).

From the 19 candidate industries, plus others identified during
the survey, the most feasible industries are described in terms of
their potential output, capital requirements, and profitability
(Chapter 4), and the time phasing and priorities are suggested (Chapter 5).

The existing agro-industries of the Cantho region are identified
(Chapter 6) and policies and incentives recommended to encourage the
development of industry and specifically further utilization of the
Tay Do Industrial Park (Chapter 7).,

The suggested method for executing the development strategy is
outlined {(Chapter 8) and further required feasibility studies are
described (Chapter 9),

Appendixes include a bibliography, supporting statistical data,
and exhibits to clarify the text of the report.

Methodology of the Report

The concept of preparing a master plan for the agro-industrial
complex at Cantho was conceived during discussions in 1972 and 197)
between representatives of UNIDO, UNDP, and the Industrial Development
Bank of Vietnam,

-1} =



A consortium, consisting of U.S, and Japanese firms, was selected
by UNIDO on May 16, 1974 to carry out the survey and to prepare the
master plan. The two member firms of the consortium are: (1)Pacific
Projects, Ltd., an American-owned firm based in Tokyo and (2)Mitsui
Consultants Co., a Japanese firm also of Tokyo. A contract (UNIDO
No. 74/21) was signed on September 23, 1974 at the UNIDO headquarters
in Vienna.

To conduct the survey in Vietnam, a project team was organized
consisting of the following three persons:

Frank L. Turner, Senior Industrial Development Economist, with
prior experience in industrial planning in the Ryukyu Islands, Korea,
Taiwan, Japan, Ecuador, Peru, Chile, Bangladesh, Cameroon, and Nigeria.

Most of Turner's studies were prepared for the Stanford Research Institute

of Menlo Park, California.

Tadayuki Aoike, Soils and Tropical Agriculture Expert, with prior
experience in Sumatra, Nepal, Indonesia, New Guinea, Iran, and the

Philippines. Aoike has also made surveys of agricultural machinery.

Susumu Tsuji, Doctor of Agriculture, Food Processing Engineer,
is Chairman of the Food Processing Engineers Assoication of Japan
(affiliated with FIDIC). Tsuji's prior experience includes feasibility
and planning studies for industry in Nepal, Sri Lanka, Taiwan, Korea,
Philippines, Indonesia, Singapore, Thailand, Malaysia. Tsuji is author
of a reference work entitled '"Food Processing Guidebook" in Japanese,

Turner left Tokyo on Sept. 15, 1974 for Saigon, Cantho and
Bangkok, Vienna, Washington D.C. and Menlo Park, California. The

objective was to meet representatives of the UNDP, the Vietnam Industrial

Development Bank and SONADEZI, in Saigon and Canthoj officials of the
Mekong Secretariat in Bangkok; UNIDO in Vienna; and USAID and IBRD
(World Bank) in Washington, D.C.

In Menlo Park, Calif., Turner met with persons familiar with the
Stanford Research Institute study of land reform in Vietnam, and then
returned to Tokyo on Oct. 1, 1974.

On Oct. 20, the three-man survey team left for Saigon and members
of the team remained in Vietnam until Novewber 29,

From Oct. 70 to Nov, 7, the team was based in Cantho in order
to visit the Tay Do Industrial Park,agro-industrial plants, farms and
to interview knowledgeable people in the local government, Cantho
University (5 Japanese professors were in residence), and USAID,

The team travelled to the coastal town of Rach Gia to see fish
meal processing and the freezing of wmarine products for export.
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Turner spent Nov, 29 and JO in Bangkok to inspect rice bran oil
mamufacturing plants in cooperation with FAO representatives,

From Dec. 1 to date, the survey team in cooperation with marketing
specialists and engineers in Tokyo, analyzed data and prepared this
report,

QMIO!!nﬂt- ’

We would like to express our appreciation for the help extended

' to the project team by the following persons, listed in the sequence
in which they were met: (1)Richard H. White, UNDP, Saigon; (2)Eric
R. Adams,UNIDO, Saigon| (3)Pierre Sales, UNDP Saigon; (% )Khuong<Huu
Dieu, Industrial Development Bank of Vietnam; (5)V. R. Pantalou,
Mekong Secretariat, Bangkok; (6)Eric D. Manning, UNIDO, Viennaj
(7)Andras Miklovicz, UNIDO Vienna; (B8)David Roberts, UNIDO, Viennaj
(9)p. F. Mant, UNIDO, Vienna, (10)Nguyen Huu Thu, Industrial Develop=-
ment Bank of Vietnam, Saigon; (11)Tran Thanh Tung, SONADEZI, Cantho
(12)Luu Phong Loi, Industrial Development Bank of Vietnam, Cantho;
(13)Toshio Mizunaga, Project Manager Hazama Gumi Field Office, Canthoj
(14)Toshio Iga, General Manager, Hazama Gumi, Ltd., Tokyo; (15)N. V,
Truong, University of Cantho; (16)Clayton C. Ingerson, USAID, Cantho. !

He. B, Cushing and Wendell P, Knowles, Director and Deputy
Director respectively of the USAID grouap in Cantho, furnished sub- ; f
stantial data and introduced the team to staff members knowledgeable '
of conditions in the Delta region.
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l.1

1.2

ONAPTER |

EXEQUTIVE SUMNRY

Sonclysions

e This report concludes that it will be feasible to establish
an agro-industrial complex on the Tay Do Industrial Park near Can
Tho, Phong Dimh Province, about 170 kilometers southwest of Saigon.

@ The irrigation water of the Mekong River makes the Delta
one of the most potentially productive paddy-growing regions of
the world. The current 5.1 million tons of paddy can be substantially
increased and premium rice exports and paddy by-product can offset
Vietnam's trade deficit.

¢ The branches of the Mekong have a high potential for the
culture of fresh water fish that can be frezen for export .

¢ Most of the recommended facilities would serve the purpose
of achieving better utilization of the Delta's agricultural,
fisheries, and livestock rav materials or would help to augment
the supply of such rav materials.

e The fixed capital requiremsnt for the agro-industrial
complex is estimated at $260.) million and the annual savings and
sarnings in foreign exchange are estimated at $172.4 million, The

duplication of recommended projects would achieve higher garnings later on.

Aso-Indyetrial Projects Propeedd

A key facility recommended would be a rice center having
annual capacity of 37,000 tons ef exportable premium rice. A
related near-by facility would produce 960 tons of edible bran
oil, 408 tons of industrial 0il and 10,200 tons of defatted bran,
The bran would help support a mixed feed plant for the hog,
poultry and cultured fresh water fish industries,

To aupport the above facilitiea and to raise the Delta's
productivity, other related plants or servicea are suggested:
(a) a seed distribution center (b) engine repair plant, (c)
casting shop, (d) implement and puwmp manufacturing plant, (e)
urea plant (f) intermediate ammonia plant, (g) limestone crushing
plant, (h) the culture and freezing of fresh water fish for expott. '

More regarding the proposed projects is shewn in Table 1.2 on
the next page.
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1.3

cation of the Proposed A o-industrial lex

The proposed location of the complex is 9 km NW of Cantho
City on the Tay Do Industrial Park, consisting of 151 hectares of
reclaimed land extending along the Bassac River, one of the major
branches of the Mekong River.

Preparation of the estate from 1968 to 1975 cost the piaster
equivalent of $5.7 million. Infrastructure built includes an
industrial water tower, roads, pier, warehouse and other facilities,
Located on the estate is a 33 megawatt thermal power plant, built
with Japanese aid at a cost of $10,7 million, There are already
11 manufacturing plants, built or planned, occupying 46,3
hectares or 31% of the estate area.

Setting of the Complex

Located near the provincial capital city of Cantho, the Tay
Do Industrial Park is close to the commercial and transport hub of
the Mekong Delta, The urban population of Cantho of 174,422 (1973)
can provide a labor force of unskilled and vocationally trained
manpewer, and the University of Cantho can provide management
personnel for some of the proposed plants,

The population of the Delta's 16 provinces is 7.4 million
persons or about one third of sguth Vietnam's population,
Growing at an annual average rate of 2.1%, population of the Delta
should reach 9.1 million persons by 1985, The population demsity
is moderate, 199 persons per square kilometer (as compared with
296 in Japan and 546 in Bangladesh).
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1.5 Atgcgpurag and Fishery Rasources of the Delta Region

The top ten agricultural resources in the Delta, as measured by production
value in U.8. dollars are as follows (values are for 1973 production):

lo Pﬂddy...--uoluollol-o..-oucol-oo..lo-oo-loo’Gsaog million
26 "Ogﬂ.-ooooo-----.uoou-.--o-l.-o-u-uooou--uo’19806 "
3 Oranges and tanoarinel.........-..-........Q 91.5 "
4, Fresh water fishery productSecceccscccoscce® 774 "
5. Mar ine ﬂhriq)o-----oou-o-lcoooo--ouoolu.-uo’ 7203 "
‘. Marine fishery productl-..............u-... Sle7 "
70 Chi*'““.llll.lll‘ll..l.llll.l‘.oollllllll.’ 4008 "
8. DUCKes ssssasssosasssacsccnssoscsssscscscased 3243 "
90 suw cnm..llllltol.llllll.l.l‘l.....llll.’ 2201 "
10, CIQ-'. in shell .o...o-o---couou-o-ou-o.-..’ 20;2 "

&‘btotal.l.l...ll‘l..lllll.l.l“‘l.l..l'l"'zsg‘a "

oth.r"l“.'..“‘.l..ll.l'.ll..l‘l'.llll. ’m.s "

Grand totﬂlooo-no--ocoool.-----l.u-o---oc'1'320l3 "

With the exception of marine products (shrimp, red snapper,
clams, cuttlefish and fish meal), almost all the Delta's production
is consumed within Viotname, Of the 5.1 million tons of paddy produced in
the Delta, about 1.3 million is surplus to the food needs of the Delta,
and has traditionally been shipped to Saigon. Vietnam has slipped from
being a major rice exporter to a rice importer. Pesak exports were 346,000
tons in 1960 whereas in 1965 Vietnam began to import heavily, reaching peak
imports of 5%9,000 tons in 1970,

The potential for Vietnam to resume uxports is high. There are several
actions that could causé major increases in the Delta's farm productivity
and rice milling efficiency such as: higher applications of urea, phosphatic
fertilizer, limestone; more deep plowing by tractorsj further plantings
of the "IN" varieties ("miracle rice" adapted for Victnam from IRRI varieties)s
low 1ift pumping from canals and rivers during the dry season} and improvements
in milling practices by using rubber rollers and disc hullers,

Given these improvements, productivity will increase substantially
and lead to much higher yields., Improved willing can provide a
valuable bran oil by-product not currently possible with inferior mills.

Some of the possible foreign exchange earnings and savings attainable
in Vietnam are (see Chapter 7):

Potential value of Delta's exportable rice surplus (1.3 million
tons e 'l*ao/ton)ll.lll..l.lllll.lllllllllll.lll...lll...l.‘ 62‘} million

Correct ion of current milling losses from inferior
.illing pr&cticel (% loss of head rice)lllllllolonono.no ‘ 105 million

Potential edible oil productien from rice bran...sssseses $ 38 million

Potential industrial oil production from rice braniesseseed 9 million
Totalesesssscsssosacsscrssanne ‘776 million
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106

The above total is greater than South Vietnam's total
imports of $678 million in 1972 and $717 million in 1973,

The principal goals of the proposed program are: (a) to
improve paddy processing and cultivation, (b) recover bran and
bran oil, (c) provide mixed feeds for animal husbandry and fish
culture and (@) to export frozen river fish, duck and possibly
frogs legs.

To execute the proposed projects, careful efforts will be
required to develop lines of commnication with the world's
principal sources of financing, both private and public,.

Demestic programs will be needed to assure future availability
of uniform paddy and adequate suppl ies of ingredients for a blanced
mixed feed for hogs, chickens and cultured river fish,

Managerial skills for some of the proposed plantscan be found
locally, but in the case of the urea plant, rice bran oil plant,
and the rice center, foreign management may be temporarily
required during the period of plant startsup.

(Executive summary ends here)

Comments

The use of the word, "Vietnam" in this report refers to the
territory from the 17th parallel to the southern tip of An Xuyen
Province.

The plant cost calculations in Chapter 4 are based on the
exchange rate of VN$685 to U.S. $1.00, the rate prevailing in
December, 1974, There has been devaluation of the Vietnamese
piaster. The authors believe that with the return of more normal
economic conditions, local currency prices in relation to foreign
exchange will tend to seek an equilibrium. 1In short, it is
believed that local currency prices will decl ine as normalcy
returns.,

In the text of this report, references are made from time to time

to source materials. These source materials are listed in the
Bibl iography, attached to this report as Appendix F, starting on
page 2kl.
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BACKGROUND INFORMATION REGARDING THE DELTA REGION AND CANTHO

2.0 Purpose of Chapter

2.1

This chapter provides basic demographic, geographical, soils,
and other data relevant to the future planning of agro-industry in
Cantho, (Some of this material is taken from Source 10 in the
Bibliography and was written in Feb,, 1971.)

Area and Population

The Mekong Delta consists of 16 provinces comprising almost
all of Military Region IV (MR IV), The land area is 137,184 square
kilometers (14,357 square miles) or about one tenth of the land
surface in Japan (372,050 square kilometers), The area of the Delta
is about twice that of the American state of lMNew Jersey, is slightly
larger than the area of Taiwan and one third the area of Bangladesh
(See Tables 2,1 = a and b),

Population in the Delta is rising at an estimated annual
average rate of 2,1%, slightly slower than the 2,06% growth rate
assumed for all of Vietnams (Riblingraphy Nos. 4 and 10.)

We estimate the Delta's 1975 population at 7.4 million persons,
or 306% of the total Vietnam population of 20.8 million. We assume
that population growth will continue at current rates., On this
assumption, the Delta's population by 1985 will be 9,1 million and
34% of the total population of Vietnam of 26,9 million, These
projections are tabulated below:

Table 2,1-A
PROJECTION OF POPULATION OF V1ETNAM AND THE DELTA
(Unit: millions)

Vietnam Delta Percent of Vietnam
(@2.6% ann. (@2,1% ann. Population in
ave, growth) ave, growth) Delta
1973 19.9 million 7.1 million 36%
1974 20,3 " 7.2 " 36%
1975 20,8 " 7.4 " 36%
1980 23,7 " 8,2 " 36%

1985 26.9 " 9.1 " I4%



Population density of the Delta is moderate judging by the
following comparisons. Phong Dish Province is where Cantho is

located and is one of the most popu

Table

2.l-b

lated provinces in the Delta.

COMPARISON OF THE DELTA REGION POPULATION DENSITY WITH OTHER AREAS

Country or Square
B!nion Kilometers
Delta Region 37,184
Phong Dinh 1,631
Province

Rest of 133,756
Vietnam (i @

MR's 1, II,

111.)

All Vietnam 170,940
Japan 372,0%0

Bangladesh 142,776

Estimated 1975
Population in

willions

7.4 million

0.575

13.4

110.0

78.0

Sources:
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1"

Population
per Square

Kilometer.

199

353

100

122
296
546

Japan Almanac, 197h;
Table 2.13; and calculations
by Pacific Projects,



Official Vietnamese Estimates of the 1975 the labor force for
Vietnam as a whole show that 69% of the economically active population
are engaged in agriculture, 6% in industry and 25% in services.

Since these figures include Saigon, Bien Hoa, Dalat, Hue and other
urban areas, the percentage of persons engaged in industry and services
is higher than in the predominantly agricultural Delta. On the basis
of interviews, we estimate the labor force composition as shown in
Table 2.l=c below. Farmers constitute some 80% of labor force.

Table 2.l=c
ESTIMATED BREAKDOWN OF THE DELTA CIVILIAN LABOR FORCE -~ 1975

(Source: Estimated by Pacific Projects Ltd.
from interviews and source No, 21)

(A) Total Population of Delta 7,400,000

(B) Labor Force (40% of A) 2,960,000
(Active Population)

(C) Farmers (80% of B) 2,365,000

(D) Fisherman (2% of B) 63,000

(E) Commerce, Industry, Government 530,000
(18% of B)

The farm population is largely Vietnamese and thus homogeneous from
a language and cultural point of view. About 7% of the Delta population
are Cambodians most of whom are engaged in farming. The population of
Chinese ethnic origin is gme}1, ©stimated by the U.S. Consulate in Cantho

as being 2% of the toal population or 180,000 persons. Almost none of the

ethnic Chinese are farmers, although some are owners of chicken farms,
(Persons of Chinese origin, although few in number, are very influential

in commerce and industryj; we estimate that 80% of the Delta's manufactur-
ing facilities are owned by people of Chinese origin).

The Delta's farm population, when compared with the populations of
other developing countries, measures up very well. The farmers are
diligent, energetic, skillful and adaptable. Some examples of their
adaptability are:

e Starting in 1968, the IRRI varieties of rice ("miracle") were
introduced to the Delta., Production of IRRI rice rose at an

annual average growth rate of 26%, from 1968 to 1973 (120,000 tons

to 3,850,000 tons); hectarage rose even faster from 30,000
hectares in 1968 to 750,000 in 1973. (10)

® The mechanization of agriculture has proceeded rapidly (thanks
in part to USAID policies of importing engines in the 2 to 20 HP
ranges). The number of A-wheel tractors imported to Vietnam rose
from 484 in 1968 to an estimated 3,600 in 1973 (See Chapter 3}
of these, about 76% were destined for the Delta., Tractors have

almost entirely replaced the traditional water buffalo in farming
regions close to the roads.
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@ Farmers were quick to see the financial omins frem growing
sugar which gives them a yield of abeut 1,0 million pianters
Per hectare as compared with about 0.6 mill jon piasters per
pectare for two crops of paddy (4,000 kg/Mha x June, 1974 price
of 5,815 piasters plus Dec., 1979 price of 8,711 piasters
581,120 piasters for 2 rice crops, ( Ribliography,No. 19,)

® The use of mechanical threshers (rotating drum type with about
4 HP gasoline engine) were introduced by USAID in 1969 and are
now used almost universally as opposed to the traditional hand-
pounding method of threshing.

@ Hog and chicken breeds have been upgraded wherever farmers have
supplies of feed,

® A system of fresh water fish culture -~ probahly unique to the
Mekong -- has accelerated very rapidly, We found local estimates
of the percentage of cultured fish in town markets running as
high as 50%. (See Chapter 1,11)

® Farmers appreciate the importance of irrigation puaps in the dry
season, Jamuary through March,

Despite the adaptability of the farmers to better arthods, there
is a fundamental problem of organization that will require careful handling
later on when large scale industrial facilities become dependent om local
raw materials, The farmers in the Delta are small-holders, About 79%
of the agricultural land consists of farms of 1 to 10 hectares in sieom(*)
While this scale of Delta farming may seem better than Japanese or Korean
saml l-holder farming, it is far smaller than the plantation type of agriculture
that characterizes the cultivation of rubber elsewasre in Vietnam, oil
palm in Malaysia, corn in Thailand, cocoa in Cameroon, ete,

Therefore the cultivation and collection of raw material for future
agro-industries will pose organizational and financial problems, The
existing agro-industries in the Delta, such as rice and sugar ®milling
have largely overcome raw material problems, liowever, future larger
scale plants, discussed later in this report, will have to cope with the
problem of organizing and financing numerous independent farmers to
assure a steady supply of standardized raw material,

On balance, however, the homogeneity and human qualities of the Delta's
farming community, the moderate density of population, and even the si»re
of farll(naalured by standards elsewhere in Al“’.ﬂa all plus factors which
we believe will contribute to continued and rising productivity aof the
region around Cantho,

(*) From Bibliography,No, 43
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2.2

S0il and Water Characteristics

Our survey group analyzed Delta soils and water in order (a)
to determine the potential for growing certain cropsi (b) to assess
the need for agricultural support industries such as urea manufacture
and limestone crushingj (c) to help reach conclusions on the best
utilization of rice straw and husk; and (d) to determine the need
for mechanization in agriculture,

To accomplish the testing, one of the survey members (Aoike)
took instruments to the Delta and tested the soil and water in six
localities in the outskirts of Cantho and 1 near the high acidity
zone near Kien Tan on the road (LTL 80) to Rach Gia.

Beginning in May and continuing through December, most of the
Delta is flooded to a depth of 40 to BO cm and in some places as
deep as 3 meters. From January to May, the s0il dries out and
becomes '"brick" hard. The flood means that the minerals and other
properties of both the soil and water have an influence on the suitability
of the region for certain crops.

()
The U.S. Department of the Army (in Source 35) describes the
soils as follows:

"added to the water variations are problems resulting from
heavy soil texture, high acidity, inadequate internal and surface
drainage, poor surface tilth, slow permeability, and rather low
fertility. The problems of poor tilth, crusting, soil hardening
and cracking when dry and slow permeability can be ameliorated some-
what with the incorporation of organic residue. To improve the soil,
straw and stbble should, as a rule, not be burned unless it imredes
tillage. Organic matter can also be added by plowing under cover
crops, applying barnyard manure, and growing perennial grasses in
rotation with other crops.” (*)

Our water and soil analysis resulted in the following findings:

® There is no salinity problem in the vicinity of Cantho, although
brackish water in the lower Delta is a problem,

® The pH value in the water was 7.3 which helps offeet the soil
acidity of 4.3 to 5.0 in our texts of woist samples. (Department of
the Army tests on moist soils ranged from 4.2 to a high of 7.0. The
neutral pH value of 7.0, however, was found in 5 out of 57 tests only,
In the 57 tests, the most frequently found pH values were in the 4
and 5 range. The tests of dry soil specimen s were invariably more
acid by as much as 24%, suggesting the beneficial effect of the
irrigation water.)

(*) See Appendix F, Bibliography, Source No. 35




@ The soils are extremely dense, lacking in organic material,
poorly ventilated, and lacking in bacterial action.

From our tests, we concluded that the application of 1 imestone
is important for most of the soils, to offset acidity. Althouagh
further analysis is needed, we estimated that from 300 to 500 kilo=-
grams of limestone per ha. should be applied in most areas to
improve productivity. (According to the '"Wildman" report (source ,
45) (*), acidity of Delta soils in the immediate vicinity of the
Mskong streams tends to be lower than the acidity of soils located
further away from the streams).

Our tests also showed the non-suitability of soils for soybeans
or papaya and banana or corn or vegetables having long roots. This
was further confirmed by observing the stunted appearance of coconut
and papaya which contrast with the very large trees that grow in
other tropical areas,

Deep plowing by mechanized methods is important in raising the
productivity of soils for all types of agriculture, As a soil condi-
tioner, mulch consisting of husk and straw should be plowed into
the soils This will improve ventilation of the roots, stimulate
bacterial action, and improve the absorption of phosphorous.,

Phosphatic and ammonia-based fertilizers (esge urea) are
important to offset the deficiency of elements in the soil.

Aside from the diligence of farmers, the traditional productivity
of paddy in the Delta is partly accounted for by the properties

of the Mekong irrigat ion water which compensate for deficiencies in
the soil.

These findings are described more fully in Appendix C.

(*) See Bibliography, Appendix F
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2.3 Preduction of Agricultural. Fisheries Products snd Livestock

The value of crops, fisheries products and livestock produced in
the Delta's 16 provinces is on the order of U.S.$1.3 billion,Vietnam's
GNP in 1973 was US$3.1 billion (1973 dollars from Source No. 2h,Appendis F)
before prices rose sharply in 1974, We estimate that the Delta's
production of the above products would account for about one third
of Vietnam's GNP in 1974,

Consistent documentation of values from product to product is
difficult because some of the prices we have obtained are based on our .
own field investigation in the fall of 1974 and a few are Jecember 1973
prices taken from Ministry of Agriculture records (Source 19,Appendix F)o  The
result of the analysis of production is shown in Table 2.3 and
summarized below.

The top ranking product in terms of market value is, of course,
paddy, valued at US$652.9 million (in terms of October 1974 prices at
sills in Phong Dinh Province); paddy thus accounts for about half the
Delta's output of products listed in Table 2.3

The second ranking product is hogs, valued at $198.6 million; the
third ranking product is oranges and tangerines (193,000 tons), valued at #91.5
million; the fourth ranking product is fresh water fish, valued
at $77.4 million, followed by marine shrimp valued at $72.3 million. The mar-
ket yalue of the ten leading products is summarized below from
Table 2.3:

Rank in Terms of Market
Value Produced Value of
in 16 Delta Production Date of
~broYinces Froduct (U.S. Doliarg)  Ericing
1 st Paddy $652.9 million (10/74)
2 nd Hogs $198.6 million (10/74)
3 rd Oranges and Tangerines $ 91.5 million (12/73)
4 th Fresh Water Fish $ 77.4 million (10/74)
5 th Marine Shrimp § 72.3 million (10/74)
6 th Salt Water Fish $ 51.7 million (20/74)
7 th Chickens ¢ 40.8 million (10/74) .
8 th Duck $ 32.3 million (10/7%)
9 th Sugar Cane $ 22.1 million (10/71)
10 th Clams, in shell ! 20,2 mi llion (1974 est.)
Sub-Total: $1,259.8 million (95,4 )
Others @ 60,5 million (4 e
Total 1 $1,320,.3 million (100,0%)
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Not listed in Table 2.3 is an important crop, sorghum, which has
been vigorously encouraged by USAID. Sorghum can become a substitute
for imported corn and used as an ingredient in mixed feeds.
Sorghum is grown in the region where floating rice is found.
(Floating rice has a tall stalk which keeps the grain above the water
level during the flood season.) The sorghum potential is high in
five provinces near Cantho: (1)An Giang, (2) Chau Doc, (3) Kien Giang
(4) Kien Phong and (5) Sa Dec. There is some potential in Phong
Dinh as well. (see Figure 2.1-a). As flood waters recede in
in October (see Figure 2.3), the moisture content of the soil
is ideal, according to USAID, for the planting of sorghum. Harvesting
is completed in December, well before planting the next crop of float-
ing rice.

USAID representatives in Cantho believe that the sorghum program
will result in substantial growth of hectares planted as follows:

Hectares Production Yield/Hectare

Srop Year Plapted e (M)

1970-71 200 300 1.5

(..to )

1971-72 6,000 9,000 1.5

(elto )

1972-73 17,900 21,000 1.2

1974-75 20,000 26,000 1.7

(.‘to)

The total area now devoted to floating rice is 500,000 hectares,
suggesting a very large potential for sorghum. The current yields of
1.3 to 1.5 tons of sorghum per hectare are small, about one third the
potential, given more seed and fertilizer. (Assuming the hectarage
were to be 100,000, as opposed to the current 20,000, and if proper
yields were obtained, the total production could be 500,000 tons,

valued at Feb. 1975 prices F.0.B. U.S, Gulf at $111/MT or $55.5
aillion,)

Despite the generally high productivity of agriculture and fishing
in the Delta, there are problems such as: (a) salinity in the lower
reaches of the Mekong branches, (b) serious underutilization of land in
the dry season (December into April), (c) silting ©f canale used to ship
produce, (d) egregiously poor drying, storage of and milling of paddy,
(e) shortages of animal feed, fertilizer and limestone, (f) under-
utilization of farm tractors owing to inadequate maintenances  (g)
security problems along the coast that inhibit fishing, (h) shortages of
good seeds (i) fallow land caused by the undermaintenance of irrigation
canals, (j) excessive flooding in Long Xuen Province and elsevhere.
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2.4 Trangportation

2.4.1 Highway and Rai)

There are good and bad features about the transportation serving
the Delta and the Cantho District. The roads are in general good to
excellent thanks to the priority placed on their construction and
repair by the MR-4 Corps of Engineers.

The road to Saigon (about 170 kilometers) is designated as QL-k.
(The numeral, 4, denotes the 4th Military Region and "QL" is an abbre-
viation for the Vietnamese word for Military Region). This road runs
in a northeasterly direction from Cantho and goes through Vinh Long
to Saigon. There are no bridges across the Bassac and the Mekong and
this entails delays for buses and trucks so that the trip can take b
to 6 hours. The same road proceeds southwest as far as Bac Lieu.

Another good road, Interprovincial Road "LTL 27" is also a wide twoe
lane highway and passes by the Tay Do Industrial Estate. Other first
class roads go northwest to Sadec and southwest to Vinh Binh.

In short, the road system is quite adequate to permit the hauling
of produce from various parts of the Delta to the Tay Do Industrial
Park and for hauling goods to and from Saigon.

There is, however, no rail transportation connecting the Delta
with Saigon or any other destinations.

2.4.2 datervals

Starting in the early 1900's, the French administration built a
network of canals throughout the Delta. As seen from the air, these
canals look like an angular, criss-cross network. From the maps, it
appears that the canals are spaced parallel to each other at intervals
of about 10 kilometers and in some places a3 close as 5 kilometers.
(In Phong Dinh Province where Cantho is located, there are three major
canal systems, the O Mon-Co Do, the Vi Thanh-Can Tho, and the Phung
Hiep -- dug in the 1920's.)

These canals, in conjunction with the branches of the Mekong,
constitute a low-cost waterway for transportation by tug and barge.
(Truck transport, Cantho to Saigon, costs 4,000 piasters per ton but
barge transport costs 2,400 piasters, 40% less than by truck).

However, large, ocean-going bulk carriers cannot enter the Delta ports,
We found different opinions on prospects for a future port in the Delita;

some thought that Cantho could be built for 5,000 GT ships, others
preferred a location 30 KM northeast of the city of Khanh Hung, capital
of Baxuen Province, where perhaps 5,000 GT vessels could discharge,
but only after major dredginge.
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The recent report (Rehabilitation of the Inland Waterway Fleet in the

m !iﬁ.' and the Republic, UN/ECAF: Commission for

nation of Investigations of the Lower Mekong Basin, May 1974)

recommends the future development of Vinh Long on the Mekong River,
Figure 2.4 shows the many shallow points in the approaches to

the Bassac and Mekong. Other depths (including Saigon for comparison)
are tabulated below:

Depth at Depth at
High Low
Tide (Meters) Tide (Meters)
Mouth of Bussac River 6.5 2.7
Mouth of Mekong River 3.3 1.8
Cantho 4,3 3.0
Rach Gia (fishing port) 2.2 1.8

Tay Do Industrial
Park Pier h,3 3 (estimated by
Tai Do engineer)

Saigon 9.1 8.2

The water depths in the mouth of the Bassac, i.e. the approach
to Cantho is enough to accommodate a 500 gross ton coastal vessel
having 3.72 draught at high tide only.

Dredging costs worldwide are often calculated at US$1.50 per M3.
Costs in Vietnam are about the same, 1,000 piasters,according to
Ministry of Public Works in Saigon. There is an unfulfilled dredging
backlog of 50 M’ anpually for all of Vietnam including the Delta.
Saigon is now being given priority. Only by spending U.S. $75 million
annually (50 million M3 x $1.50/M3) for several years, it might be
possible to assure the Delta of navigable waterways for vessels larger
than 500 gross tons.

This means that the traditional towed barge transport system will
probably have to continue for some time. This is not necessarily
{nefficient because a single tug can tow a chain of three or four

barges through the waterways. (We saw barges loaded with roasted lime
stone, i.e. clinker, being carried from Nha Com, ‘he specialized load-
ing port near Hatien, to the Bien Hoa Industrial Park.

Cantho is served by two airports located just off LTL 27, the

interprovincial road to Long Xuyen, which runs past the Tay Do Industrial

Park. Piston aircraft are using the fields, and expansion would be
required to accommodate jet tranaports.
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Industry in Canthe will be discussed in greater depth in Chapter
6 later in this repert. In general ,industry is of the artisanal type,
Manned by family seabers, Hewever there are some substantial industrial
facilities and public utilities, The major facilities are:

{a) The 1) MBgavatt thermal power plant on the Tay Do Industrial !
Parh,

[ ] (®) 0,G.1. (Brasseriex et Glacidres de 1'Indochine), bottlers of
carbenated beverages and beer and ice mamufacturers,

{(c) Tay B PMwng Hoang, a bakery making bread, cookies (j,e.,biscuit )
and needles,

(@) A s=ten por houwr mrdium sise limestone crushing plant, located
&0 he nerthwest of Canthe, close to the junction of LTL 27 and LTL 8,
named Than Neng Muanben (meaning, Miracle Rice Fertilizer) is being built,

(o) Pour fishmwal plants are located in Rach Gia (HATICO, SUMACO,
FITECO, and INCOMAP),

(f) Preezing plant (Kien Giang Co,) for exporting marine products.
(@) Sugar wills aaking unrefined sugar,

Unfertunately, seme of the plants are operating below capacity
because most of thed sesh to serve local markets where demand is down
owing te inflation or because of a shertage of raw materials., The city
of Canthe in well served with potable water, thanks to an Australiae
financed storage tower and pumping system capable of supplying 7.2
olllion gallons, a large enesgh velum to meet the Cantho City neceds
wntil 198%,

A=ide from agricultural raw material= for industy, the area has
limstane reserves at Ha Tien, now being worked to supply clinker to a
comrnt plant in Hien Hoa Industrial Park, as mentioned,

A nevond raw material i< a peat layer reported to be 1 to . meters in
thichness, located in An Xwen and Kien Giang provinces, (See Figure
2elei above,) Becurity in the peat arca has been poor for several years
and we wore not able to learn much except that brigquettes are made and
u-ed for fuel by the lecal peeaple,

. Wead nd pulp resources are discussed in Chapter 3, Sections \14,.1
and 2 later in this report, In general there is little prospect far
tndustrianl uses of the wooad reseurces and the possibflities of using rice
straw ar sk are, we believe, likewise doubtful .,




2.6 Suitability of Cantho for Industry

As in any developing area, the Cantho region lacks the industri:l
support base usually associated with modern industry. There are ne
foundries for example, and castings are usually made in S:igon.
However such impediments have been overcome elsewheresand could be morc
readily overcome in Cantho than in many developing countries,

Although there were labor shortages jn 1974 due to the militavy
conscription, Cantho's urban population can provide a labor pool. As
of September 130, 1973, the population of Cantho City was 174,422, muking
it the largest town in the Delta., Of this total, about 70,000 per=ons
are of working age.

Because of the war and the recent-year imports ol farm machinery
and vehicles, there are mechanical aptitudes,innovative =kill=, and
adaptability in the labor force. Unlike some other predominantly farming
areas in develeping countries,it will be possible to recruit person-
with manufacturing skills in Cantho,

The University of Cantho, the only one in the Delta, offoers a
curriculum in business subjects, Most young men with managerial
qualifications residing in places like Saigon or Dalat are reluctant to
move to Cantho, but the local university in Cantho can help in meeting
this manpower requirement,

Because of the roads, canals,and airfields, Cantho has become the
Delta hub for commerce, There is noticeable growth in the population aund
business activity and several new office buildings have been erected
despite the economically depressing withdrawl of U.,S. forces following
the ceasefire (Jan., 28, 1973).
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Wages in Cantho compare very favorably with those in other localities
as tabulated below for the autumn of 1974:

Cantho
Thailand
Malaysia
Philippines
Korea
Singapore
Taiwan

Australia

COMPARISON OF MONTHLY WAGE RATES -- Sept., 1974

(Unit:

Skilled

Workman

(electrician, Unskilled

_mechanic etc.) Labor

$ 29 - § 44 $14 - $18
$103 $ 33
$109 $ 38
$143 $ 77
$160 $100

$218 - $261 $ 55
$300 $120
$384 $346

UcSo Dollarl)

Remarks
Converted at VN$685-%1.00
Plus bonus of 1 mo, pay annually
Plus bonus of 1 mo. pay anmually

Plus bonus of 1 mo. pay annually

Plus bonus of i mos. pay annually

Bonus included in wage figures

Cantho does not compare favorably with other locations with regard

to electric power costs,
diesel generators,

This is because power has been supplied by
In Cantho, the installed capacity was 10 MW of

diesel capacity generators in Oct, 1974, Now, however, since the 17 MW
plant at Tay Do has gone on stream, the total is /13 MW, By contrast, the
peak load (night-time) is only 7 MW.
be available for many years until the industrial load builds up.

This means that surplus power will

COMPARISON OF POWER RATES IN CANTHO WITH RATES ELSEWHERE -- OCT. 1974
U.S., cents per KwH)

(Unit :

Korea
Singapore
Japan
Australia
Phil ippines9
Cantho

1.0 ¢
1.96¢
3.07¢
3. hbe
3.5he

5.4 ¢ (According to Vietnam Power Co.,

Source:
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Tay Do 33 MW went on stream in
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survey for commercial client




The costs of building a steel frame factory building in Canthe
are lower than most other localities as tabulated below:

CONPARATIVE COSTS PER SQUARE METER OF BUILDING STEEL FRAME CONCRCTE BLAB
FACTORY BUILDINGS -- Oct. 1974

(Uﬂ‘tl U.B.$ per "2)

Cantho $102 (70,000 piastery
Japan $216 - $700
Singapere $1%0 - $2%

Philippines $123 - $1%
Mastralia $127

Nerea $5

Bource: Pacific Projects, Ltd,
survey for commmrcial client

T™he cost of leasing industrial land at Tay Do appears quite
reasonable when compared with other industrial parks as tabulated
below!

CONPARISON OF LEASING COSTS PER SQUARE METER OF LAND ON INDUSTRIAL
RSTATES, 1974 (FOR CANTHO AND SINGAFORE), 1975 FOR MMILLIPPINGS

(Unit: USS per N°)

Singapore (Jurong) 80.72

Milippines (Export 90,113 (after Jumne 1973)
processing
Zone )

Cantho (Tay De) $0.70 - 0.9




Chapter )

CANDIDATE INDUSTRIES

3.0 Content of This Chapter

3.1

3.2

The contract on which this report is based contains a statement
of work attached as Appendix A, The statement requires that we
review the possible suitability of 19 candidate industries. We are
commnting on these candidates below plus others that have occurred
to us since the contract statement was prepared.

Inter-relationship of Agro-industries

In the developed countries, there is a close inter-relationship
between industries using agricultural raw materials. This means
that almost total utilization of by-products takes place. In the
Delta, full utilization will take many years, but a near future
start can be made by concentrating on a few key industries.

Figure 3.1 shows the theoretical inter-relationship of agro-
industries. Some of the industries shown are not suitable for the
Delta and some will take years to develop. We believe the near-
term priorities shewld be placed on three basic industries plus
the raising of poultry, hogs and fish culture:

Rice milling including storage and drying of paddy
0il extraction from rice bran

Feed Mixing

Hog, and poultry raising and fish culture

These activities will take advantage of the Delta's paddy,
marine preducts, and the potential for animal husbandry and fresh
water fish culture.

Paddy and By-product Processing

The future of paddy processing (i.e. processing of unhusked paddy
into rice and bran) in the Cantho area is promising. The foreign
demand is high and rising since rice is the staple food from Japan
westward to Iran and is a supplementary staple in other countries.

In 1971, 189 million metric tons of rice were consumed in the
rice=eating countries from Japan to Iran and was valued at $29
billion or %153 per ton. Bibliography Souwrce No. 39,

Since 1971, we estimate the tonnage consumed in the same area
has risen by nearly 10% to about 208 million tons having a valua
ranging from about $42 billion to $83 billion or $200 to $300 per
ton, depending on grade.

Some illustrations of the per ton value of rice moving in
internat ional trade are discussed after Fig.cre 3,1:
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Drying and Storage

As the production of paddy in the Delta risss, more will be

shipped to other parts of Vietnam as well as overseas. As a

precaution against bad-crop years in the future, larger volumes of

rice will be placed in storage. In preparation for expanding production
and a greater need for storage, improvements in drying and storage

will be essential. The traditional methods of drying, storage and
milling are inefficient and costly in terms of the high percentage

of brokens and the loss of by-products (Bibliography No. 28).

In the Delta, farmers are now raising 2 or j paddy crops per Yyear.
when only one crop was grown annually, harvesting wvas traditionally
undertaken in the dry season. With the introduction of multiple rice
crops, however, some crops are harvested during the wet season. This
means that the farmers need drying facilities for their wet-season
harvests. Figure 3,2-B shows that harvesting of the TN variety first
crop occurs in September, a @onth of peak rainfall in the Delta
(see Table 3.2<C). For the increase in TN production, see Figure
3.20“ Bibl iography No. a).

Pad Se ation

Many paddy separation methods are being practiced in the Delta
but most of them are inefficient and uneconomical. These methods
sheuld be improved(Bibliography No. 40).

Rice Milling

Rice milling has to be viewed from two aspects that relate to
the distribution of the milled rice., Most of the milling of paddy
occurs in the villages where the farmer pays the miller a fee and
then takes the milled rice home for his own consumption. The tradi-
tional wmills are mostly involved in this type of distribution. Large
scale mills, if built to supplant the small village mills, would
result in many problems of distribution. (Many of these traditional
small scale wmills are of the "kiskisan" or Engelberg type hullers
which abrade the grain and cause a 1%% « 20% loss and increase the
nuwber of brokens (¢) This type of mill is being replaced
slowly by more effieient small scale wmills,

A second type of milling is on a larger in scale, but mills are
small by world standards having daily capacity of over 20 paddy
tons per day. These mills perform the function of milling rice
for shipment to urban areas in the north, chiefly Saigon,

Although more efficient than the village mills, the larger mills
nevertheless are inefficient, in terms of the loss of by-product,
the failure to separate husk from bran, the high percenta of
brokens and excessive power consumption(Bibliography No. 40).

(*) Bibliography, Source No. 40
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There are about 1,600 rice mills in the Delta. The Phong Dinh
Province (where Cantho is located) Inspector of Industry (i.e.
local representative of the Ministry of Commerce and Industry)
told us that these 1,600 mills are broadly classified as 'big" and
"small" mills, There are 145 big mills which typically have a
daily capacity of 20 tons of paddy or more., They work more than
one shift during the harvest season, and for this analysis, we
are assuming that these big mills processed about 870,000 tons
of paddy and that the small mills processed about 4,271,000 tons
of paddy in 1973, The total paddy processed was 5,141,000 tons in
1973 (see Table 2.3 earlier in this report ).

The big mills are located in five Delta provinces as shown
below:

Location and Estimated Paddy Capacities
of Major Rice Mills in the Delta == 1973
Estimated Tonnage of

Province Number of Mills Paddy Processed
Ba Xuen 4o 244,000 MT
Phong Dinh 30 183,000 "
Bac Lieu 30 183,000 "
Kien Giang 25 148,000 "

An Giang 20 112,000 "
Tolal 1453 870,000 MT

Source: Inspector for Ministry
of Commerce and Industry,
Phong Dinh Province

These types of mills will be the most important suppliers for
Vistnam's urban areas and eventually for export. Therefore the mill-
ing efficiency should be raised not only to produce a higher quality
of rice but to obtain the wmaximem yield of bran ( ),

The milling capacity for the future will be determined in
large part by the availability of storage capacity, bran defatting
capacity (i.e. o0il extraction) and the volume of paddy that can
be readily collected from the surrounding farms, ( *).

(*) Bibliography, No. 40




Japanese Imports of Polished Rice, 1973 and 1974
(8ITC No, O42-200)

Tonnage
laperted Total Value  Value per Ton
1973 14,773 $ 3,604,300 $24L4
1974 ik, 074 $23,957,803 $544 '

Source: Ministry of Finance, Tokyo

Appendix B to this report describes the imports of 15 countries
that are the leading trading partners of Viotnam. In 1972, these
countries imported 1,206,999 tons of rice valued at $191,.2 million
or $158 per ton,

In 1974, the price of rice moving in international trade rose
sharply, more than doubling from 1973 levels ranging from $220 to
$2%0 in 1973 up to more than $500 in 1974,

Thailand's exports of rice and the per ton value are shown in
Table }.2-A on the next page. Thailand's exports rose from 834,512
tons in 1973 to 1,016,818 tons in 1974 an increase in tonnage of
2% in one year's times., In value terms, the exports rose from
$184.6 million to $487,7 million, an increase of 164 percent. On
a value per ton basis, the increase was from $221.21 per ton in 1973 P
to $479.63 in 1974, an increase of 117 percenmt. *

(Narrative contimues after Table 3.2«A)

-~7-




ble =A

EXPORTS OF THAILAND RICE

1973, 1974

192 1974
Exports in
Metric Tons 834,512 MT 1,016,818 MT
Value of
Exports
in Baht 3,692, 000,000 9, 754,000,000

Baht Baht
Converted
to $U.S.
(20 Baht=$%1.,00) $ 184,600,000 $ 487,696,417
Value per

Note: Exports in 1974 went to about 60 countries, The largest
consumers were: Hong Kong, Singapore, Malaysia, Indonesia,
Taiwan, Arab countries,

Source: Royal Thai Embassy,
Jan, 31, 1974
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Some rice eating cowntries are striving to restore their
erstwhile self sufficiency such as Indonesia, Sri Lanka, India and
Bangladesh and success in such countries could reduce world demand.,
However, the Middle East countries have limited rice-growing capability,
In general the spectre of food shortages seems likely to continue
for many years,

In the light of probable shortages, Vietnam could play a
very important role as a supplier. For example, if rice of export
grade could be processed in Vietnam, it is possible that Delta
exports could reach Thailand's levels,

Also exports would help to alleviate the chronic foreign
exchange shortages. For example if Vietnam's peak exports in the
1960's could be duplicated, the foreign exchange revenue would be on
the order of $166.1 million (346,000 tons x $480/ton - $166.1).
Table 3.1-B shows the historical trend of rice Vietnam's rice
imports and exports. From 1957 to 1963 exports ranged from an
annual low of 86,000 tons to a high of 346,000 tons. Beginning in
1965, Vietnam switched from a rice surplus to a rice deficit
position so that imports are now about 300,000 tons anmually,

Rice production has been steadily rising in the Delta as
ment ioned, thanks in large measure to the new varieties. This
growth is shown in Figure 3.2-A. In short, the Delta's unique rice-
groving capability is a valuable asset not only for Vietnam but
for rice deficit countries worldwide. This report recommends that
every effort be made to improve processing so that some of the Delta's
surplus rice can be upgraded to export standards.

- 4o o
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ble 3.2-B

t ce orts and Imports = 1934 = '24

(Unit: 000's of Tons of Milled Rice)

Year rts lsports '
1954 173 -
1955 L -
1956 3 -
1957 202 -
1958 122 -
19359 2%0 -
1960 346 14
1961 156 2
1962 86 b2
1963 3 -
1964 by -
1965 - 130
1966 - 434
1967 - 765
1968 - 478
1969 - 326
1970 - 559
1971 - 437
1972 - 276
1973 - 304
1974 - 301 (est,)

Seurce: Directorate of Customs, via FAO Rice Team,
Sept. 1974
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In the Delta where paddy cultivation dominates and where the
value of the paddy crop gybstantially exceeds all other forms of
agriculture, prigrity should be given to paddy as the most important base
for agro=-industry. (See Chapter 2.3 above).

The processing of paddy involves, (a) drying, (b) storing,
(c) husking and(d)polishing. Processing also involves the effective
utilization of the bye-products, especially bran.

UNIDO has long recognized the importance of by=-product utiliza~
tion and sponsored a conference called the "Interregional Seminar
on the Industrial Processing of Rice" in Madrar in October, 1971,
As the basis for discussiongseveral important papers were submitted
by experts describing world experience in the utilizat ion of
by-products (sources 3%, 32, 33, 37, 41, 42, 43, 46)(*), Other
important publications have come out in recent years describing
the research and recommendations of experts in FAO, UNIDO, and USAID
(sources 28, 34, 36, 39, 40, 4k, 45).(*) We would like to recapitulate
as follows some of the keypoints in the literature in so far
as they relate to the Delta region,

* See Appendix F Bibliography

(naviative continnes on next sage)
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There are various papers and reports on drying, storage, separation,
and milling of paddy in the Delta, one of these, called the "Wildman

Report" written in 1970 contains specific recommendations on the
large scale, silo-type storage and distribution of paddy in Vietnam (gjpjio-

graphy 45) including a major storage depot at Cantho.

Another report in 1974 on paddy processing was sponsored by
the FAO, Separate sections were written on marketing, storage,

drying and miiling (sources 27, 28, 34, 4O +) These reports, prepared
by experts in their respective fields, point out the importance of
better utilization of paddy byeproducts, improving the drying and

storage of paddy, and upgrading milled rice for export.

* The sources cited above are listed in the Bibliography,
Appendix F starting on page 2&l.

(Narrative continues, next page.)
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Rice bran is the beige-colored, oilebearing layer called the
"pericarp" located under the husk, Beneath the bran, is a further
oil=-bearing layer called "polish" or "aleurone', Both these are
recovered by rice mills in the Delta and sold for feed, but owing
to the unsophisticated technelogies, mich of the bran is classified
as "course" bran and includes a percentage of husk, Husk is
indigestible and thercforeonly a form of roughage Bibliography No. 37.)

The bran, if properly recovered, contains 124 oil. This oil
is useable as edible oil and industrial oil, the latter being an
ingredient used in soap manufacture, Technologies for the production
of edible rice bran oil have steadily improved since World War II,
In the early 1950's, rice bran oil had a distinctive odor and
flever, but since then, the technologies have improved so that even
the most fastidious housewife cannot distinguish between rice bran
oil, corn, safflower, soybean or palm oils or blends of these products,

By weight, rice bran constitutes about 8% of the paddy and the
polish about 2% as shown in the following table (from D, Halliday's

Paper prepared for UNIDO in February 1971( Bibliography No. 37)

Table j.2.}

Lstimated Rice Production 1969-70 in Different World Regions

Production (Fhousands of Tons)

Region Paddy Milled Rice Husk Bran and Polish

S.E, Asia/Far East 260,19} 182,115 52,0139 26,019

North and South 12,914 9,040 2,581 1,291

America

Middle and Near East 3,730 2,611 746 373

Africa, South of 2,793 1,955 559 279

Sahara

Western and Southern 1,610 1,127 22 161

Europe

Soviet Union 1,500 1,0% 300 1%

Miscellaneous 3,760 2,612 7582 1?76

Total 286 , 500 200, 5%0 57,301 28,649
(100%) {( 70%) ( 20%) ( 10%)




Rice bran is highly appreciated in the Delta by persons
engaged in the raising of hogs, chickens and fresh water fish,
Evidence of this is the selling price of bran at rice mills in
Cantho, namely 100 piasters (about US$0.15) per kilogram as compared
with course rice selling for 111 piasters (about US$0.16). In short,
the bran for animal feed is nearly as valuable as course rice for
human consumption.

Rice bran is recognized world wide as a useful ingredient
in animal feed., Although bran is being used in the Delta, the
material is underutilived because of poor milling.

Insome developed countries, rice bran is "defatted", that is
the valuable oil products are extracted and the residual bran is sold
for feed. In the Delta, however, the bran is not defatted and
therefore the oil is wasted., The bran is also unstable and becomes
rancid in about 10 days. The rancid bran is not as nutritious,
contains less protein by weight, and is even toxic for poultry.
Therefore the Delta is losing valuable o0ils and the nutrient value
of the bran is less than it could be.

In Japan about 100,000 tons of rice bran oil are produced
anmually, The Delta's annual output of paddy, about 5.1 million
tons, could in theery yield 331,500 tons of bran which contains
about 139,800 tons of oil. Of this, about two thirds or 26,300 tons
wontld be edible oil and one third or 13,500 tons industrial.

The edible o0il has a retail value in Vietnam of 1,000 piasters
per liter and therefore would have a retail value of about US$38 million
{26,300 tons x 1,000 = 26 million liters x VN$1,000 = VN{26 billion
divided by VN$685 = US$38 million).

The industrial oil is worth about 464 of the edible oil;
therefore the 13,500 tons of industrial oil would be worth about
Us$ll million (13,500 tons x 1,000 = 13 million liters x VN$460 per
liter = VN$6,0 billion divided by VN$685 - Us$ 8.8 million). (*)

Therefore oils worth about US$47 million are being lost each
year in the Delta. At the same time, inferior feed in the form
of fatty rice bran is being consumed by hogs, chickens and cultured
fresh water fish. If the bran were defatted (i.e. oil extracted),
the protein content of the bran would rise from 15% to 17.6% on
a weight basis, In other words, animals would receive more protein
per kilogram of feed.

The improved utilization of bran has two important implications for
the future use of bran in agro-industries in Vietnam:

a, The farmers now are feeding fresh bran (i.e. bran containing
0il) directly to hogs, chicken, and cultured fish. The Delta has a

major potential for raising hogs, chicken and cultured fish on a large
scale, If these animal husbandry industries are to develop, it will

(*) See page 133 for full tabulation of paddy by-products.
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be necessary to establish a fee
use of feed raw materials avai
is not a perfect feed-stuff, bu
make a well balanced feed, bran

b. In Vietnam, substantia
been spent both through Public

d wixing industry in order to make full
lable in the Delta. Bran by iteself

t when other elements are added to

is a key element in feed. (See Table 4.4)

1 amounts of foreign exchange have
Law 480 and the Government's own

funds to import edible oils. These expenditures of scarce foreign

exchange could be reduced or pe
were produced locally. It will
develop industries for extracti
described in greater detail in

«2¢2 Processed Foods Derived from

rhaps eliminated if rice bran oil
be most important therefore to
ng oil from bran. This will be
Chapter 4 later in this report.

Rice

Rice is of cowrse the staple food in Vietnam and is consumed in

various ways such as rice wine,

crackers, noodles, and many other

foods derived from rice. However, the traditional Vietnamese rice
cooking processes are deeply rooted and of very long standing.

The modernization of cooking and processing methods for rice is

important to make full use of t

he broken rice as a raw material,

Since the traditional methods of cooking are closely related to
individual taste preferences, the expansion of the market in Vietnam
for processed foods derived from rice can only take place gradually.

However, there may be quicker ways of ut ilizing brokens for making
rice flour for export. In other countries, rice cake fried in deep

fat is a popular canape.

Various processed products are described by J. Sakurai in his
report of July 31, 1974 entitled, "Development Prospects of a
Modern Rice Products Processing Industry in the Lower Mekong Basine'" (*)

1.%2,3 Parboiled Rice

The parboiling of rice is

closely associatied with the rice

milling processes in certain Southeast Asian countries, Such as

Ceylon, India and Bangl adesh.

Thus far parboiling has not been

practiced in Vietnam, Apart from the peculiar flavor of parboiled
rice, parboiling serves the purpose of hardening the grain and thus
reducing brokens in the milling process. A second advantage of

parboiling is the longer shelf

life of parboiled rice. A third

advantage is the better retention in the rice of nutrients valuable

for human consumption.

In the Delta, where rising rice production may soon result in
a major surplus, and where storage could become a problem, parboiling
could be one of the solutions for storing rice for export. Parboil-
ing is relative inexpensive because the husk, usually a waste by~

product, can be used as fuel,

(*) Bibliography, No. 63
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3.2,k Utilization of Rice Straw

There is a long history of straw utiliration in Asia. Mats, rope
and bags have played an important role as packaging materials for
agricultura crops. In recent years, straw products have been replaced
by more effieient and durable jute, multi-ply paper, and bags made
of woven polypropylene ribbon.

About 100 years ago, sandals made from rice straw were widely
used as Japanese shoes. Japanese floor mats (tatami) are still used
in place of carpeting in Japanese homes. The tatami mat contains a
filler made of rice straw about 3 centimeters thick. With the intro-
duction of western style housing, the demand for tatami has declined.
Straw thatching for roofs in rapidly declining. It is unlikely that
such uses of straw will offer Vietnam a promising market for rice
strawe.

Straw can be used, however, as a raw material for pulp in the
manufacture of paper. Rice straw fiber is short and is not an
ideal material for pulp. In the past, low quality paper was produced
from rice straw pulp in Japan and China, but there is little demand
for such low quality paper at the present time. As a raw material,
rice straw itself is inexpensive in Japan, but to use it for pulp,
caustic soda and chlorine to remove impurities are required in larger
quantities than in the case of wood pulps. when these chemicals are
expensive, straw pulp made from rice straw becomes uneconomical (*).

Nevertheless, the Japanese paper industry is trying to utilize
straw pulp because of the growing scarcity of wood pulp,world wide.
In such cases, the straw pulp is blended with the long-fibered
weod pulp to attain an acceptable fiber length.

It is likely that the rice growing countries of Asia will
endeavor to utilize straw pulp in a similar way. (W. Pierce of
USAID/Saigon recommends the use of straw for pulp production on
the Tay Do Industrial Park in Cantho. His paper is entitled,
"A Rice Straw Pulp Plant in the Cantho Area', Source No. ho-A.)

Several factories have been established in Southeast Asian
countries to make pulp and paper from rice straw. These projects
have not been entirely successful in terms of their effective
utilization of rice straw. Pulp manufacture from straw has been
tried in Indonesia, the Philippines, and in Vietnam (Bien Hea
Industrial Estate), but all plants have bean forced to supplement
the rice straw pulp with expensive, long-fibered, imported pulp.

COGIDO, a paper mill in the Bien Hoa Industrial Estate near
Saigon, is producing paper from local straw, bamboo, and imported
long fiber pulps. Straw pulp made by COGIDO is blended with other
pulps and accounts for 20% to 24% of the pulp used for the manufacture
of paper. The COGIDO plant operates at only 20% to LOW of capacity
throughout the year largely because of the deficit in pulp raw
materials (Bibliography’ No. 52«A), The rice straw used by COGIDO is baled

(*) Bibl iography, No. 52,

- 59 -



in the Delta and shipped to Saigon. Despite COGIDO's vigorous efforts,
including the distribution of an ingenious mechanical baler,
insufficient quantities of straw are arriving at the plant, Because
of the straw shortage, bamboo and imported pulps must be used to

keep the plant in operation. This situation suggests several important
conclusions in planning new straw pulp factories,

Siting a pulp factory in Cantho would facilitate the gathering
and transport of straw from nearby growing areas, but the following
problems will probably occur.

a. To make paper from rice straw pulp, a larger volume of
long fiber, better quality pulp are required for blending., To be
assured of a steady future supply of imported pulp will be a
serious problem as it now is at COGIDO.

The use of certain local trees such as mangrove and tram could
become a pulping raw material but the harvesting of these trees
poses problems, especially the harvesting of mangrove., (See Sectijon

Jolhk later in this report.

b, Economical production of pulp requires a major capital
investment and high production volumes, Even if a sufficient volume
of straw could be gathered, it will be difficult to consume all the
products domestically in Vietnam. If the surplus is to be exported,
it is doubt ful whether the price and gquality would be competitive
on world markets in view of the high costs of chemicals (caustic
soda and chlorine) needed to process the rice straw pulp.

ce The principle problem is the collection of raw material in
sufficient volume and quality, So far, the COGIDO case suggests
that the collection of the raw material has not succeeded. The
very nature of straw means that seall volumes mist be collected over
a wide area, The larger the volumes collected, the higher the
cost of collection, In Japan, farmers dry their straw and store it,
but in Vietnam, the straw becomes wet during the rainy season. Straw
muis=t be kept dry for transportation purposes as well, Storage capacity
will be a further problem especially in view of the bulky nature of rice
straw, Other pulp materianl such as wood is less bulky and is usually
stored outdoors,.

d, Farmrs prefer to leave straw on their paddy fields and
burn it to clean the field of infestation, They also use small
amounts for animal fodder.,

In summary, we doubt that further analysis of the feasibility
of utilizing straw for pulp wveuld be warranted,

It is possible to produce particle board from straw, as is

heing done with jute stalks in Bangladesh (The product is called
"Partex" and is based on Gersan technolaogy), However the cest of the



binder and the cests entailed in assuring a steady supply of raw
material rice straw would probably result in a product cost that
would make the particle board more expensive than natural wood.

In Bangladesh, there is a shortage of natural wood, but Vietnam is
an exporter of wood,

Agronomists and specialists in horticulture agree regarding

the effectiverness of straw as a soil conditioner. In future years, as

cultivation intensity increases and soil nutrients are depleted,

the inherent productivity of the soil will decline., The use of
chemical fertilizers to supply plant nutrients is expensive and will
not fully restore the balance of organic and chemical elements in
the Delta's densely packed, clayey soils,

A good balance of organic materials in the soil is important
especially for the cultivation of vegetables and fruits, In paddy
fields, supplementary elements such as silicon dioxide (8i0,) are
jmportant in addition to the essential plant foods, N, P and Ko
Experts suggest that the best utilization of straw is to return it
to the soil by procedures such as the following:

a. In harvesting paddy, only the upper extremity of the stalk
sho:1d be removed leaving the straw in the ground to be plowed under
when preparing the soil for the next planting.

b. Burn the straw, leaving the ash on the surface of the soil,

€. Mix straw with dun@ as a fertilizer after decomposition,

These three methods have good and bad points, but detail i=s
eutside of the scope of this repert.
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3.2,5 Utilization of Husk

In many rice milling areas of the world, the disposal of
husk has posed serious problems. The burning of husk creates air
pollution, the storage takes up space, and dumping into rivers
pollutes the water,

One of the worst problems has occurred in Malaysia which Eldon
Beagle described as follows in a paper prepared for UNIDO:

"The rice mills in the Kuala Lumpur area can be considered
an example of the ultimate stage in the husk enigma. The
ecological implications of their disposal methods have
boomeranged on them, Originally located in Kuala Lumpur
proper, these mills moved to the suburbs some years ago
to escape from the rapid expansion of the city. However,
during the past ten years, this suburb has grown into a
highly industrialized area and the mills are surrounded by
large businesses that exert significant political influence,
As a result, the rice mills have been subjected to numerous
fines for pelluting the air and surrounding area with the
ash from their practice of burning husks in incinerators or
open piles." (Bibliography Source No. 31).

Despite the problems posed by husk disposal and the challenge
to obtain commercial benefit from the husk, there ave few entirely
effective means of utilization for developing countries, 1In developed
countries, where there is a sivzeable infrastructure of supporting
industry, commercial and large.scale utilization of husks is in fact
taking place,

Some of the commercially proven uses of husk are: soft grit
blasting (i.e.an abrasive), oil obsorbtion (greasweep), material
for roofing paper, a carrier for vitamins or medicines, various feed
uses (extender, poultry feed, ruminant feed, retarder feeds), an
anti-caking agent for fertilizer, fuel for steam generation,
insulating mate: fal, fruit juice processing, a source of ferrosilicon,
a source of furfural silica (for refractory brick), soil conditioning
mulch, litter and nesting for poultry,

The authors observed the following utilization in the Delta:

1., Farmers use the ash from burned husks as a soil condit ioner
when cultivating paddy seedlings, This is traditional practice that
Delta farmers have learned from experience of many years,

2, Some of the older rice mills are burning husk, primed with
kerosene, to generats steam for steam engines, This is a very low cost
fuel, (The Mekong Rice Mill near Saigon has capacity for milling
100 tons of paddy per day; there are two engines, one is a 77 HP
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diesel and one a 100 HP steam engine. The owner hopes to replace
the diesel engine with another steam engine, but none were available
for sale.)

3. Sale as a milling by=-product for fuel (husk goj4 for 300
piasters per 50 kg. bag in 1974,)

4k, Litter and nesting material for poultry,

In other Asian countries where rice is traditionally parboiled
(Bangladesh, India, Sri Lanka), husk is used as a fuel for the boil-
ing process as well as for a fuel for steam engines.

In times of serious fuel shortages in Japan, farmers have used
a portable home range for cooking. A prototype of this kind of
stove is reportedly available through the Ministry of Agriculture

in Tokyo. (see alxo Figure 3.:.0. Pe 9)
We have 0alculated that rice hulls, as a fuel, cost about one

fourth as mich as fuel oil as follows (the calculation assumes that
husk will yield 6,000 BTU/lb. or 13,200 BTU/kg.):

Rice Hulls Fuel 0il
A. BTU yield 13.2 million BTU/MT 37 million BTU/KL
B. Cost in Vietnam $ 8,76 (6,000 pias= $100.73 (69,000
ters per M) piasters per
kiloliter)
C. Cost per 1000 BTU $ .0007 or 0.45 $ .003 or 1.86
piasters piasters

The conclusion from this data is that 1,000 BTU from husk is one
fourth the cost of 1,000 BTU from fuel oil (0,45 piasters/1 .86
piasters=24%).

We have conducted a survey in Japan to determine if small
steam engines in the 20 to 100 HP range are being marketed. We
found that no manufacturer in Japan is making steam engines and
that if such engines were made, the cost per horsepower would be
prohibitively higher than diesel, electric or other types of
engines.,

It is not practical to think in terms of a widespread use of
sk as a fuel for steam engines until such time as high production
volumes bring down the cost. But the use of husk as a fuel for
other heating purposes is feasible, However this is a project that
CARIC, the machinery mamufacturer in Saigon, should invest igate,
Also the manufacture of a portable husk stove for home coalking

would merit study. (See Figure 3.2.6.)
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After burning, the ash weighs 15 to 22% of the original husk.
The ash contains the following elements:

Silica (sio,) 4,50 per cent
Calcium Oxide (CaO? 0.25 per cent
Manganesium Oxide (MgO) 0.23 per cent
Potassium Oxide (K20) 1.10 per cent
Sodium Oxide (Na20) 0.78 per cent
Phosphoric Oxide (on) 0.53 per cent
Sulphates l.13 per cent
Natrium (Na) ( not available)

Aluminu®m, Managanese and Ferric Oxide traces

The noticeable fact about this analysis is the high silica content
of the ash., It is this component which accounts for the number of
processes used and proposed for the utilization of rice hulls based
on their ash content (Bibliography, No. 32).

Of the commercially proven uses of husk reported in the
literature, applications in Table 3.2.5 (next page) would appear to
have some future promise in the Delta., In the long run, an important
utilization could be for the manufacture of furfural., In the United
States, furfural is made from oat husk, corn cobs, and paddy husk,
Consumption of furfural in the United States was about 60,000 tons
annually in 1969 and 1970 and was valued at $18,8 million and
$20.2 million respectively. The main uses for furfural are for
plasticizers and synthetic rubber (see Figure 3.2,5). The theoretical
maximum yield of furfural from the Delta's 5.0 million tons of paddy
produced annually would be 40,000 tons (5,000,000 tons of paddy x
«16%=800,000 tons of husk x 5% - 40,000 tons of furfural).

Some prerequisites for the manufact-e of furfural are: (a)
assured volumes of husk on the order of 100,000 tons per year and
(b) assured export markets until such time as Vietnam has a domestic
requirement for furfural. The collection of husk from scattered mills
would jeopardirze raw material supply, but the establishment of a
large mill or mills capable of generating 100,000 tons of husk is
conceiveable but would require capacity larger than presently exists,
(A mill to supply 100,000 tons of husk would have an annual milling
capacity of 600,000 tons or 2,000 tons per day; one of Vietnam's
largest mills, e.ge S.EsDsI.Cs in Cholon has a daily capacity of
only 648 tons por 2h-hour day or 194,400 tons per 300-day working
year,)

The manufacture of furfural would require large capital invest-
ment, probably on the order of $10 million (estimated costs were
$5.5 million in 1971, according to source No. 32)., There are large
scale furfural plants in the United States owned by the Quaker Oats
Company and there are smaller scale plants in Europe. (See list of
plants following Table 3.2.5). (See Appendix F for sources,)
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Table 3,2,5

POSSIBLE INDUSTRIAL APPLICATIONS FOR PADDY HUSK
(Bibliography: 29, 30 and 31)

(This is only a partial list; please see sources,)

Product to be Estimated Mini- Estimated

Manufactured mum Husk, Raw Initial

from Husk (Biblio- Material Required Capital  ‘Suitability for Delta
graphy Source) (NT)

Feed for J Tons/day n.a. Product not competitive
ruminant with rice straw for
animals (31) buffalo in Delta. Also

requires use of some
bran which has more
effective applications,

Silica for fire- 40,000 $1.0 Possible if export markets
brick or grease Tons/year million assured.
absorption (est,)

compounds (31)

Fur fural and 100,000 $10.0 Possible if export markets
Silica 5,000 Tons/year million assured and if 2,000
Ton/year of fure Ton/day rice mill were
fural used for built,

chemical

applications

(20, 31, 32)

Pressing aid 1,000 Parboiled husks are pre-
for fruit juice Tons/year ferred and parboiling
manufacture (31) is not practiced in

Vietnam. Transport costs to
developed country markets
would prebably make this
product non-competitive

Activated carbon Ne & Nea, High volume of zinc chloride

(32) required and transport costs to
Delta plus export market pose
problems,

Panel boards using Ny B Nele Probably not competitive

cement by tropical with wood

Products Institute
or Italian
"Secondite'' process
(32)
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Preduct to be 200 Ampted Nini-

Mamu factured wn Hush, Rew
from Musk (Biblioe Material Mequired
aamhx) i)

Panel boards ne A

using French
"Silicior" pro-
cess (32)

Bricks made of
rice husk ash
and seil or
cetant

Bat iamted

initial

Capital Suitability fer Boita

TR ——
Relte Prebebly net competitive

with wvesd

If done in Cowld be feasible

artesanal cans idor ing dones

MRRReT | clayey Bolta @uality

capital of votln, Numedrying

wvould be wanid aveid hiln conts,

abnimnl

(Table 1,1.9 ondd hore)



Pigare 3.2.9

INBVOTRIAL APPLICATIONS PUR PURFURAL

Sawrce: MHanford Messarch lnstitute,

TP foplie ol it
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FURFURAL PLANTS IN THE UNITED STATES -- 1971

Annual Capacity

omer igeation in Metric Tons

The Quaker Oats Co., Belle Glade, 22,675

Chemaicals Division Florida
" Cedar Rapids, 9,070 '

Iowa .

" Memphis, Tenn, 18,140
" Omaha, Nebraska 18,140 (samm)

Internat ional Bayou Teche, 18,140 (same)

Petro=-Chem, Inc, (Lafayette)

(Planning Stage) Louisiana

Seurce: Stanford Research Institute, 1971

Directory of Chemical Producers

The furfural possibility and others noted in the literature (Bibliography
owPces 29, 11, 12) are shown in Table 3.2.5. With the exception ot i
the final item listed, namely bricks for buildinyg construction, there
appears to be some impediment to effective utilization of husk, for
example Righ raw material costs in the case of the production of
activated carbon o raw material limitations in the case of furfural,
Mush is used as roughage in feed for ruminant (i.e. cud-chewing)
animmls, but in the Delta, the readily available low cost rice
straw for water buffale would probably render the husk non-competitive,
(There is no significant dairy cattle industry in the Delta.)

We conclude that until rice milling capacity i= raised substantially
and concentrated in one locality, that the best uses for husk are:
(a) as a fuel if suitable stoves and engines can be manufactured,
(d) as a malch to loosen the dense, clayey soils, and (c) as a seil
conditioner in ash forw in keeping with the traditional practice in
the case of paddy seedlings, (d) 1itter and mesting material fer
chichens,




Limars 1ads®

COOKING STOVE FOR NURNING MUBK

The following article from the March 17, 1973 Asghi s Tokyo,
descrives a stove used to burn husk, Such a stove cau made in
the Delta for houssheold coching. The retail price is the yen equivalent !
of 593 (about 70,000 piasters)., Farmers having 1.3 hectares of paddy
can produce snaugh husk to cook for 3 persons for one year, The required
husk is stored in a small warehouss having } square meters of floor space,
he manufacturer planmed to sell 3% units in 1975, but has already sold
2%0, (The manufacturer is Hitachi Neki Haramachi Factory in Fukushima
Prefecture,)
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FACTORY STARES TO PROBUCE HUSK-FIRED STOVES
UNLIMITED SUPPLY OF FREE FUEL

SALEE EXCEEDED EXCECTATIONS

(this im a translation of Japanese News Article on lage 69)

The Haramachi Factory of #Hlitachi Koki Company located
in the outskirts of Haramachi City, is one of the main foundries of the
Hitachi group of companies, A joint conference attended by representatives .
of management and labor took place in the conference room of the factory
in November, 1974, The subject for discussion was, 'llow can the company
cope with the reduced level of sa.es and profits camsed by the husiness
recession?", The recession had caused a reduced acale of operations
ranging from G, to 80 of full vapacity,

"o you any suggestions to mke? We are very hardeproessed
the tactory manager «(sked the woup,

A viceechairmin of the laber union rose to hisx feet, "Supposce
we mke =toves that burn paddy hualks, Farmers scem to be hiarrass=ed by
sountains of hu«k=," Another mesmber of the wnion remoaked,” Electric
po er amnt petroleum are too high priced te be used these days,"

The tactory opevat ion~ manager, the mangcger ot the general affairs
doparteent and the toundry manager went ont to vi=it sy ric@egrowinig areas in
Piku-hima profoecture the tol towing day, Information started to come in
soon afterward=, "There i~ a =tove mantfoccturer, located in Kawagachi
City, Sait.m prefocture: bevaa-c of the inadequate supply of parts,
hWowever, only . tew stoves are actually in wse"  "Most tareers will
produce cnongh husk- te burn for a tull yeur," "ALl fareers had huske
burning stoves in proewar days=, "

In becember, stoves were mmfactured for tricl purposes based
on the prototype @ade by the Kawvaguchi sanufacturer, Since the validity
of the patent rogistration and utility model had expired, the moded
wiis copied without going the trouble of mikeing prototypes, The factory
docided to well stovex for ¥:9,%0 (11,5,493), which wias cheaper by mste
than ¥10,000 ($34) than the stoves manufactured in KRawagichi,

A trial of the stoves was held «t the factorve 3 she (o
8.4 litrex) of rice was coalked in 20 @inutes «ant 5 sho (o 9 litres)
in YO minwtes, The taste of the coaked rice was superh, the grains
were well rounded and the heat remained (fter the cooking wiar completed,

Fram the begiming, the factory did not expect o oo .
velume of erders, While castings for electric aguwipment that litaciu makes
are b milimeters thick or are, the castings for hu=keburning stoves
are only 4 miiimeters thick,"We thought we would hive to oebtain technology
far preduciiig thin ca-tings," confided M, liivesh: tanigaw.dhara, the
casting mnager, They anticipated  maximim order of W) <stoves, |t
turned aut that orders for a< many a~ 1O unit- have heen recepved

se far, Orders ifor weadshurning staves came in al e, vhich the




factory has also begun  to manufacture, At a price of ¥25,000 ($Us 85%)
200 stoves have been sold. At present, a special production team for
mamifacturing stoves has been formed with 10 employees out of the

total of 150,

Some of the repercussions are as follows: (1) A farmer close
to the factory has paddy field of 1.5 hectares, From the paddy grown
there, enough husk will be produced to fill to the ceiling a warehouse
with 1 square meters of floor space. Rice lasting for three meals or a
full day for a Se-member family is cooked once a day in the morning
hours and kept in a jar. Husk stored in the storeroom will last a
year. The head of the family declares,"The rice tastes perfect,”

(2) "Stoves are sold in the adjoining Miyagi prefecture, The popular
reception of stoves is a surprise to us, As the stoves require an
uninterrupted supply of parts, we intend to continue even after the
present depression is over,' says Mr, Hide Seya, the factory manager.

In the city of Haramachi in Fukushima prefecture, a manufacturer
of slectric equipment suffering from a reduced volume of business, noticed
that paddy-growing farmers were finding it difficult to dispese of husks.,
lle now manufactures huske=burmning stoves, 'The farmers who use the stoves
have no fuel costs and they can coek efficiently.”" Orders are coming
in from farmers, The factory says that they will start full production
since there is an inexhaustible supply of husks, In view of energy
shortages, the revival of huskeburning stoves is likely to become a
SUCCens,

(Translation of article ends here)
text of report continues on next page,)
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3.3 Yemtablee and Fryite
3.3.1 Yemtables

The production of vegetables in Vietnam has increased steadily
in recent years as shown in Table 3,3,.1 below., Out of the total
production of 357,600 tons in 197), the Delta accounted for 28%
(Chapter 2, Table 2,3,)

Table Jg2.}

PRODUCTION OF VEGETABLES IN VIETNAM -- 1963-73

Area Product ion Yield

ha) tons) (Mf/ha)
1965 11,720 112,955 1143
1966 12,100 143,470 11.9
1967 13,540 192,180 1h,2
1968 135620 193,053 14,2
1969 16,885 234,955 13.9
1970 17,8%0 2174530 12,2
1971 18,065 230,155 12.4
1972 229900 294 , 000 2.8
1973 304160 157,600 11.9

Sewrce: MNinistry of Agriculture
dourcg hag 0
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The principle vegetables produced are: tomatoes, cucumbers,
egg plant, water melon, chives, garlic, red pepper and cabbage,
scallion, ginger root, white radish, Chinese cabbage, carrots,

Figure 3.1 in Chapter 3 shows that vegetables can be processed
to produce tomato juice, puree, ketuchup, etc, However the domestic
market for these products is as yet small and they are not part of
the traditional Vietnamese diet. In cities like Saigon, there is a
limited demand in hotelsialso urban residents will probably begin
to consume these products in a few years. This growth in demand should
permit the establishment of a small-scale processing industry later
on, but it would probably be premature to establish a large-scale,

modern,efficient plant in the Delta at this time,

An industry for the manufacture of tomato juice for export faces
possible problems of acceptance by food and health authorities overseas,
These mmust be overcome in order for the juice to compete effectively
in international markets.

A substantial volume of pickled (i.e. brined) vegetables are
being consumed in Japan and some portien comes from Taiwan. Because
of freight costs, it is likely that the future supplies of pickled
vegetables will originate in areas closer to Japan than Vietnam.

We believe that if a steady sales outlet were available, farmers
in the Delta would be prepared to grow vegetables because the return
per hectare is high. One hectare can yield more than ll1 tons of
vegetables, according to Table 3,l.1. We do not have the retail
price of tomatoes in Cantho, but the price of cabbage in October,
1975 in Cantho was 200 piasters (US$0.29) per kg.

A broker buying vegetables for a manufacturing plant would pay
60 to 70% of retail., Therefore the farmer would probably receive
the equivalent of US$174 per ton ($0.29 x 1000 kgs= $290 x 60% =
$174). The return to the farmer on a hectare of vegetables could
be about $1,740 (10 tons of vegetables per hectare x $174). The
return on a hectare of paddy would be only 484f, (581,120 piasters)

In planning procurement of tomatoes, long term procurement
contracts would have to be made, Tomatoes require greater labor inputs
to preserve the crop during the growing season and more preparation
to aerate the soil than is the case of paddy.
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3.3:2 Fryits

The principal fruits grown in the Delta are tangsrines and
oranges, Of the total 282,000 tems produced in Vietnam, 192, 880
tons or 68% were profuced in the 16 Delta provinces in 1973 (Table
2,3 in Chapter 2),

There are a few mediumesize orchardsy one is at The Long Village,
Mong Phu District (20 kilometers WNW of Cantho on Read LTL 27),
According to USAID in Cantho, the ower has 10 hectares planted in
oranges, In Thot Not, Angiang Province (40 kilometers NW of Canthe
on LTL 27), there are more orchards, some reportedly having 10 to
20 hectares planted in oranges, Orange and tangerine production in
Vietnam is shown in Table 3,3,2 below, As mentioned.about two
thirds are grown in the Delta,

Table 3.),2

PRODUCTION OF ORANGES AND TANGERINES IN VIETNAM <o 1982-7)
(Notelthese figures include abaout % papaya)

Area Planted Product i on Yield
Year (ha) (w, tons) /Ny
1962 75y 090 219,625 642%9
1963 315,380 26), 540 70748
1964 34,570 21, 7%0 6,703
1964 37,225 2313, 260 6, 266
1966 154990 201, 900 5:610
1967 33770 191,16% 5568
1968 32,340 221, 880 6,681
1969 32,030 azz, 885 6.9%
1970 312,920 215, 708 7T.160
1971 33,800 294, 000 7.909
1972 18,300 430, 500 6.008
1973 42/8% 202, 000 6,581

Source: Mingstry of Agricul ture
(Saurce 20)

The production of eranges and tangerines is profitable and
waitld become more ge for the farmers if a steady industrial owtlet
for the fruit were available, FPor example, 1| hectare of orangs
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plantings could yield the far® the equivalent of almsost $4,000 per
hectare per year (60 piasters for one ,quality orange at retail x 60%
= wholesale price x 12 oranges per kg, x 1,000 = one metric ton x
yield per hectare of 6 tons = 2,392,000 piasters divided by 685
piasters per one US$-$1,784 per hectare).

Bananas are also grown in the Delta., Of the total Vietnam
production of 238,000 tens in 1979, the Delta's 16 provinces produced
216,100 tons or BA% (Table 2.) in Chapter 2). However, bananas
are grown on a small-halder =ncale rather than on plantations as in
Latin America, West Africa or Jammica,

Although the quality and taste is satisfactory, the size of the
fruit is small and the trees are stunted, This is because the
species need upgrading, the roots have difficulty in penetrating
the soil, and lack aeration, During owr field survey in October,we
inspected banana trees standing in water which could be a further
factor in the stunted growth.

We helieve that banana growing in the Delta on a commercial
scale for export does net warrant further investigation, although
the supply of banama for lecal markets will remain profitable for
ths Delta fareers,

Pineapples are grown in the Dolta, Of the total Vietnam
preductien of pinsapple of 14,350 tonx in 197, the Deltia produced
28,795 tons or 8 of the total,

As in the cane of banana, pincapple are grown by «mall holders
and it woeuld probably not be feaxible to re-arrang farming on
large-scale plantation basis, Even if coertain soil=s in the lower
Balta can be desalinated in the future, the large-scale plant ing of
pincapples would probably mot be an opt imem use ot farmland owing to
the densely packed nature of the <oil (Appendix ),

In tropical countriex such ax Vietnam it i< usaal ly difficult
to develop a local market for procesned o preserved fruits because
frosh fruits are in abundant supply thraughout amxt of the year,
Howpver, Vietnam's processed fruits, especially orange=, can eventually
find a market in the tnited States, European countries and Japa,
™he international mirket for canned or bottled fruits i< Keenly
compertitive, and under these circulstances, it ix not casy to penetrate
foreign marketx, For Vietnas to compete, the tol lowing points
would have (o be (onsidered:

ae 1t in important to secure o steady and smfficient volum of
wed qual ity rav material, ™e quality has to meet the taste criteria
of connumers in the marhet countrios and should equal or surpass the
ality of competing countries, It in alse impertant te recognize the
sanitat ion and quality reguiations of the imparting countries,
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be It is important to increase productivity in Vietnam, More
study is required regarding the productivity of other competing
countries and it will be necessary to improve Vietham's productivity
to the le el of the competing countries,

ce Containers and packaging are also important to success
in exporting. In the case of canned food exports, local supplies
of tin plate and cans would be preferable, The shipment of cans
from abroad to Vietnam would not be feasible, and probably the
best container would be blown polyvinl bottles ,slintioned in Chapter
4 in comnection with rice bran oil,

Fruits,especially oranges,in the Delta have an export potential
as juice or puree but it will be necessary to atudy the market demand
in prospective importing countries and to promote appropriate export
policies and strategies aimed toward specific export markets, We
believe that despite the long-run potential for future exports,
canditions in the Delta do not now offer sufficient assurance for
the collection of raw material from scattered orchards, MNore
important is the fact that export channels are not sufficiently
developed to consider fruit processing as a successful agroeindustry,

We believe however that the processing of jams, marmalade
for the domestic market should start on a small scale and gradually
expand, In view of the Delta's leadership in orange and pineapple
production, Cantho would be a logical site, However, we are not
recommending this for the Tay Do Park since production would probably
be en an artesanal scale for some years,
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34 Jusar Milling

Imports of sugarare largs and have risen in recent years to
362,000 tons in 1973, cesting $35 wmillion as tabulated below:

1971
1972
197

Vietnamse lmports of Sugar, 1971-73

Imne
228,49)
163,971
362,000

Source:

Uads Pollar Valye
$17, 580,000
$16,988,000
$55,0kk ,000
Sydney M, Cantor Associates

(8ee Bibliography Source 9
and Source 20)

Suring the peak of hostilities, sugar cane cultivation was
banned in soms areas remilting in the a decline from the 1965 peak
of 1.1 aillion tons of cane down te a lov in 1969 of 321,445 tons

as shown in Table 3.4,

I

1963
1966
1967
1968
1969
197
M
1972
i

Iable Jgb

MOBVUCTION OF SUGAR CANE IN VIETNAM, 1965-7)
Area Production Yield
) B _toms) i 7 "V
33,900 1,092,8%0 32
30,030 91%,670 3
25,77 769,960 30
18,268 426,070 28
11,670 321,445 a8
11,620 31%,720 9
12,600 %0, %00 27
12,400 331,000 a7
17,400 $29, 900 0



Of the total sugar cane cultivated, 529,900 tons in 197}, the
Delta accounted for 126,400 tons or only 24% of the total. (Table 2.3)

The Government is providing incentive programs to encourage the
farmers to cultivate sugar cane, chiefly loans on preferential terms
from the Agricultural Development Bank (ADB). The purpose of the
incentives is to save some portion of the heavy costs in foreign
exchange occasioned by sugar imports. The current world-wide high
price of sugar has primed domestic prices; this has encouraged the farmers
to start sugar cane cultivation. (In July 1972, sugar cost $136/ton;
in March 1974, $480 per ton f.o.b.) At present, sugar cane cultivation .
and processing in vietnam 1% expanding rapidly. However, sugar
imports remain substantial,

In spite of the Governmental incentives, however, and the farmers
eagerness to grow cane, the productivity in Vietnam is low by
international comparisons,

The average sugar yield in Vietnam has consistently been low
since 1960, fluctuating between 27 and 30 tons of cane per hectare (Table
3.4 ). This compares with the average yield in Taiwan of 76 tons
per hectare. The sugar content of the Vietnamese cane is typically
8% compared with Taiwan's 12% (A new variety is being introduced into
Vietnam which reportedly has a sugar content as high as 14%, but we
were not able to confirm this during our survey,)

The sugar cane observed by the writers in the Delta was stunted
and the sugar content probably below 8%, This seems to be caused by
the undersirable (for sugar) characteristics of the Delta soil and
insufficient drainage where the water table is high. In addition, the
methods of cultivation are crude i.e. shallow plowing, and some farmers
are not as familiar with cane as they are with paddy.

The sugar refining process consists of: (a) crushing the cane, (b)
boiling the syrup in open pans, (c) pouring viscous syrup into molds
to make a product called '"lump sugar'. This actually is a sugar
cake about 6 cm, long and 2 cm., thick., The resulting sugar has
a dullesweet flavor and would be classified as raw sugar. The
"lump sugar' is probably adequate for local consumption, but could
not be exported,

There is some modern refining capacity in Vietnam, four mills
vith a combined capacity of 630,000 tons of cane, capable of producing
seme 60,000 tons of plantation vhites anmually (See Source 9 and
fearson, J.L. and Suemers, L.V., 'Processing of Sugar Cane and Raw .
Sugar in Vientam -- An Economic Appraisal, "July 1972, USAID.)
However the four mills, as of August 1974 had been shut down since
1967 because of a lack of raw material. (*)

Even if the fowr large mills were in operation, they could account
for no more than 15 to 20% of estimated Vietnamese consumption of 100,000 ton

(*) Source 9 in Hibliography




400,000tons (Source 9)., Therefore the bulk of the sugar consumed is
produced by the amall-scale, crude methods described above,

In the six provinces immediately adjacent to Cantho, there are
66 sugar mills producing sugar similar to the lump sugar metioned.
(8ource 10 in Bibliography).

The largest of these has a production capacity of only } tons of
lump sugar per day. These small-scale, scattered, low=-productivity
plants are primitive, and do not produce molasses,

The construction of a modernized, highly efficient sugar mill
at Tay Do will not be promising for the following three reasons:

(a) Efficient modern sugar mills require economies of scale
and large volumes of cane grown in the immediate vicinity, The
current small-scale, widely scattered farms could not support a modern
sugar industry,

(b) The quality and sugar content of the cane species is below
international standards.

{(c) Delta soils are less suited to cane than soils elsewhere
in Vietnam,

Given the handicapa facing the sugar industpy, future expansion
shauld be geared to the growth in local demand.

Two lump sugar factories are being established on the Tay Do
Industrial Park in Cantho, and one was scheduled to start operations
during the harvest season which began in October-November of 1974,

In a modern sugar mill, the molasses goduced as a by-product
is a valuable material for cattle feed and for industrial use, No
Molasses is produced from the present lump sugar factories,

Bagasse (i.e. cane residual after crushing) is being used as a
fuel in the lump sugar factories, Bagasse can also be used as a raw
material for particle board or paper. However since bagasse is a lows
coat fuel for the lump sugar mills, it is doubtful that enough bagasse
could be diverted to the mamifacture of particle board or paper,

See }.3] below for comments on starch as a partial sugar substitute,




33 9ils and Fats Precessing

Raw materials available for eils and Tats in the Beita are:
rice bran, soybeans, peamuts, coconuts, se<aln aeed, hapuh cecrd and
corn, Other oil<-bearing raw materials produced in Biner volwer: are:
rubber, rubber seed, jute and kenaf seedn, fish oil, tallow (from
water buffalo), lard (from hogea). Among the raw mterials wationed
abave, rice bran will be dealt with in detail in chapter b of this
report, (8ee Ribliography No K ing Frankh P, "Feasihility Study:
Edible Oil Seed Production, WMarheting, and Mrocessing in Vietna®, 1970,

3.5.1 ans

Soybeans are an imporfant raw material not only fer otls el
fats but alwo fer mixed feed and for tood poceraning (nvusti tes, This=
is because the protein vontent is high. Table 1.8 .1 ohows poodus t ton
of soybeans in Vietnam for 196% through 1971, (Mt of o tatal product ionh
of 10,600 tons in 1977, the 16 Delta prov inten arviounted for (9L of
the total, nasely 2,000 torx, Wost of production in the it comee
from Chau Doc, An Giung amd Piong Dih, However, the Delts 1~ not
ideally =uited for sovhean ecultivation, and ether areas af \ietnas
have climetic, “oil or humidity dvntage<,

The soil in the Delbia i= germerally aond (8ee Apprndin (), the gt
value cian be as high o= 176 Sovbean- tend to thrive 1n meutral <ol
(ieee pH 7 =<0il) and thus it 1= nevess=aty to neutral tse the o tdity
by applying calcium, wesdally tn the torm ot imm-<tom, Yeget wivne
and fruit= can he growm in the s ac it ot - vl tha- compete with
soybean cultivation, Under the prosent -ittaat qon, vegrthle (witivat ton
ia wsually more profitable to the tarees than the @owing nf <avheans,

The variety of soybean now being grown (in the bt 18 interaded
for direct humin conxumpt ton rather than foe wil ontr vctian, T
cost of cultivotion 1= comparat ively high od it ot)ehesring varinties
are introduced, the oil will probably net be (omprtitive an the
intornat ional mardrt. It i= c<ti@ated that Y preiont of cavhran
consumption in 1970 was useid for hean turd, WM wa< u=ed directly s
edible beans, and 1% (or bean ~pr ot - ond otRer nees, (1 ¢t | rooge apivy
No, hB) .

Under these (ircumstances, 1t 1= ditficult te cont on large
volumrs of seybeans ax rav @mtertal for atl esutrartrian, Virtfeese
authorities are planning to increase the prodac tion ol ~oybeshs 108
the future for oil extraction a~ well o« (e the product ian al
seybean cake for use in mived ferdas, 11 the 1 rrancd use of sayhrann
in fact materialisen, the following dovelinpmats wtll Rave to tahe .
place: (a) impravement of the seyhean vatieties, () imteane 10 the
yield por hectare, (¢) decroase in the product tan ca=te, (d)(roat 1o af o
stable marfiet (o) and incontiven far the far@ers sufftciontly
attractive te induce them te rultivate saybeans r4ther than othes

crops,




e incroase of soyhoan preduct ian chouid be sncowraged vhere
soils are mitable, Soyboans ofe iGpartant net enly as rav msterial
for oil entraction but alse for human consuaptien.

fotal Vietnan product ian of seybsans is shown in Table },9%,.)

below,
' Iahia_ladal

VIOTRAIBEE FREDdTION OF SOVRRANS, 1963.7)
Your Ares Preduct ten Yield
c— Sl i tone’' (B’
1% s, %0 A0 0,804
1986 ., 000 7,909 1.168
1987 7.99% 3,600 0,749
18 ?7,0m0 7,008 0,9%%
1909 6, N 5,99 0.911
9% .00 7.008 1,08}
L4 7. %0 A, 1, ™
1978 e, o 6, b0 0, 7N
17 11,1% 10,080 0,941

Sowrce: Winistry of Agriculture (Ne, JD)

-.‘- |




9.2 Peammis

As a rav enterial feor fats and eoils, poanuts have greater premise than
seybeans, Table 1.,4.2 below shavs the preduction of peanuts in
Vietna® frem 1965 to 197). Out of the total preduction of M, 00D ‘ens,
in 1977, the Deita's 16 provinces accounted for only a fractienal
320 tens in 1973, Other parts of the Sauthern Region accounted fer
S, the Central Lowland Region acrounted for Yo%, and the Central
Highlands, %,

Ishle 223,38

PEANUT PROBUCTION IN VIETNAN -- 1968 - 197)

Area Product i on Vield
da) 8, tens) 180’
12,998 1,028
0,640 LY 1ol 2Y
11,7%0 1.109
19,680 2,089 (P
%, Mo 1.0
0,200 13,108 1 . 00A
¥, M0 V7,000 1.07%
8, sun T,
», 20 & 800 LY)

Seu.ve: Ministry of Agriculture,
fanrce No, M

Poanut cultivat ion davs net cempete with padidy cultivation
bocause the pramut grows in sandy, wrili-drained, and gonerally
poerer seils where paddy canmet he grewn, Mot have + leng
Ristery of preduction in Vietnad and pramut utllication (s woll
Gnowm. According to the repart of the 1971 Chinsse Agricwitural
Tochnlcal Growp (via Seurce Mo, M), af the tatal productian of 29,990
tans (n 1970, twe thirds wvas consumpd directly as ftoed, and about
one third, namely 0,007 tens, was used as rav @aterial for wil
entraction, yielding 4,90 tans of praswt oil, ™Mis calculation (s
Sased on the assumption that abeut NI of the iatal pramt &'
is shelliod and the oil camtont is about MW, The residual peannt
cae, after outracting the oil, is ueed on fortiliser for the
cultivat ion of tabacco or as foed far ani@nils ar s rev Enterial
for the anmufacture of nay sanee,




The variety of pramuts being grown (n Vietna®m is net (deally
suited for oil extraction and thue in sidiler te seybean in the
sonse that the main wtilisation in for hulinh conosuliption, Newever,
the productivity per hectare in greater than that of seybeans,
Under these circulstances, poamuts sheuid be given greater caphasin
as a rav muterial wupply source fer agre-industry. However, we cannet
forenee pranuts Becalling a pre@ining rav Material for agre-industry
on the Tay Do tndustrial Park because of the Belite's lovw autput,

1e3:) casemmir

table 1:%:.) ochows the preduct ian of cocamuts far 1903 threugh
1971, Of the total preduction of 13,600,000 cocamuts in 1871, the
Bolta accountod far B1%, The Contral Leviamds, accountod for 1WA,

e main grewing areas in the Belita are in Rien Nea ond Dok Tueng

provinces. Teble 1.9.)
COUOMIT PROBUCTION IR VIRTRAN 1968197
Woear Aree Preduct jon Yield
— m “‘ mts) qlm mta)
1963 4, Y 187,990 1 000
1906 9,048 129,00 RIL
197 W, 10 1 %0, 0N Yoboh
1088 »n,m 110, %, 1
1900 (FH ] ok, W 2 o8
" 12, 4% 1" AW 1o07)
(L /4] 14,90 129,00 1P AT]
197 9, 00 116, 1o 1,00
17 11,000 1)), N X

Smmvce: NMintstry of Agricultuwre,
Samerce 20O

Vietnalese (acamt produ«t tan s, however, very ammll ae
compared with the Milippias=(T.0 billion ccamute), Mhalland
(98D etliion), Mulaysia (B @tllion) in 1970, 1t (s (lear frem
e Vietael statiotics (Table 1,5,1) that the wiet Red « sorioualy
adverse vlfwct an cocumt grodurtian, e (ampat atively poer
drainag of e Bpita soils s aet 1dval far cacommt tress od the
trovs are stunted as I8 the (ase «fl halalin ol 20QAr vane,

-."




Nowever the cocamit (s ustally conaideren am one of the st
tmpertant raw mmterials for agro-industries in Sropical climates,
e oil can be consumrd both as a food fer human
coneumpt ion and as a raw @aterial for industry, ™he residual « ake
can be used for mised feed<, The fiber (called ceir) can he uned
an the raw material for rope and Matting: the (ocomit milk can be
uned ar pure drivhing vater, and the shell (an bhe yeed to mam i ture
artivated carbon and hell powder, The copra, prior to eatract von
of oi), (an he yaed (s decicvated (ocomat b Taw mterial for the food
atvd confect tonafy industrins, The wip teom the caotomit tree can be
ferarnted to make an olioholic heveragers  Thus cocomut -der ) ved
mrterials have a wide variety of applications,

Aseuming that at Jeast 1D grm= ot Tats ool otls are estyacted
trom 1 =ingle cocmmt, the total cocomet production of Vivtnam «mld
in theory vietd 11,160 ton= of atl, However, in practicoe, Sany
ottt « e (oneemrd 1« food o beveragres, In the Matippines,
lens than Rall the (canut crop i« being verd for ot extract qon,
Althamgh ot ore mat vibable, we beljewe that only N ol the
cocamMt =« grewn iR Vietnam e used (o il extraction,

tn the Meita, tacomat otl 1= not ueed 1« revelhing ot) whereas
other santheast Asian comentries follon the practice of using « v ot
ot} for onling, However (ncammt oil 1« caaent (ol for the sonp
inlectty 10 Viotrnem ol comr 1« leing (Epocied trom Indoowrala Vi
Ringaponrse to wpplement (ool cupplice I Truan-Rat =t an Seap (o, , Scigan)d,

(e prrsent 1 uBntamien, the procrcsing ot car produe t « o
il products e et 1@mPottant induste pes ol ot et vey el ded
et ene omir products far <alr in @rket -,

e tnireane al oot production o+~ highly drenir bl tas Virtnae
Bt wil}d Be adfacult te ttaan et wch Focten - an the 1wl
Pro ted repeited ter trec- to @t awt the roplanting of tree = dartraved
v ing the wat, There woe amly o trw Wttty weas fer reramt tincs
te groe 1n the Bl o= the “tat gt g <t . W el that the
Copat At ive iy @l volumrs 0 Fae Mmetet tad cewd the o attered Taocat mn
of tewe s wimld poer wpply probliom (e a Wbt ple ¢ ot Tav i,

eteh Brogfie Prodc

The predie: tion ol cealr secde (8 VIEtRa® R i Franed (0 Fecent
et e, but 10 1971, there wac a sharp e e te o tatal prodiec t tan
of wnly 11O tone @b of WMith was produced (o 1 Lentral Loe ) wila ,
e Brlte profusced anly 15 (0N, Brealr <unde oFc « R UEnd deve tly
tar (ond ond are not woed (A Vicrtned for a1l cetration,

1.9 Nemsd

Bnta on Repah productian is | IGited, byt @nst of this pr ol ¢
te cultivatod (0 the Santhern Begion of Victne®, but et tn the
alluvial plaine of the Bplta vhore the troce would mffer (raB rriecetw




mpisture, Tetal Vietnan preduction (n 1977 was enly %0 tenn (Bi0L fo~
waphy, 19). Rapah can be a valusble expart preduct in trepical
coumtiries, The agplication of the fluffy, cettenciihe mterial is

for the mvmslacture of such preducta as pilleowr, cushions, matress
fillers, life jachets, sleeping bags and insuiation mterial fer

oold woather garmsntn,

The hard seed partion of the hapah ball can be crushed to mahe
a hgh quality edible oil or industrial oil. Kapeh trees do net
grev in paddy lands and therefore wauld not comprte with the belta‘'s
principal crep.

After oi]l entraction from the hard seeda, the residual cabe
aliee an excellont rav material for animnl feed,

Bince Ropuh is Aot available in largr voluar« v iiove this
amterial camnet conntitute the basis for .« Wdorn agre-industry in
Canthe,

YeSeo S

Tables 1.,5.,0+A anvd B show Vietnat's production, sports and
aperts of cern, OfFf 90,90 tans of corn produced in 197), the Brlita
accoutod for 2, that (s 12,008 tema (Table .,1),

T 1T P ALY

VIOPNAMREE PROBCTION OF (IR - - | 91|97}
Yoar Area freoduet Lon Yield
— ) AR tmme! (B0’
L %) ", 100 WY o=
1Y 2,100 14, . teuld
1987 8,9 1,000 Loteh
198 M, 00 1,0 L.k
1909 M, % w, 0 1.00
top0 28,000 THIL 1.0
197 " ,0m 119,790 1.0
roru ", o, 1478
1.3 4o u, W 1278

fasree: Wnistiry of \giiture, Sowrce

Ne. By
an ¥
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VIETRAIERSE INFORTS AND RXPORTS OF CORN - 1960-7)

Rapact

Quant ity Value Quant ity Value
599 e iens) (LODD YP®) (R tens) (1,000 VNY)
1980 1,008 3,714 1,549 5,878
196} 1,017 1,917 36 68
1962 3?7 193 5,680 27,674
1981 " " 93, 500 216,212
1 9tk " " 26,800 54,752
1964% * " &3, 000 169,855
1980 » " 77,000 140,580
1967 » " 20,000 332,100
[ " " Al ,000 276 ,h47
1908 . " 82,%0 997,753
10 " " 116,964 988,191
] ] » " 70,0885 631,157
1972 " " 9,708 ,762,066
(LA " " 77,177 4,676,918

Bewrce : Directerate of Custems,
Seurce Ne, 20 in Bibl iography,

The seil condit ion of the vita dees not seedm especially
mited to the cultivation of cern and othor arcas of Vietnad are
witeor suited,

Atheugh the praduction of rern in the Molta is limited, it
is ane of the (apertant rav materials far the sived feed industry,

M Industry dusigned (o srtract fatn oned oil«, protein, and
tarch cannet be planmed an the hasis of the Brlta's Grager egre

prefuction alane and wanld reguire mapplemmntary rav Saterlals,

5.7 Il aad iz

e swwods of these ((ber (raps (ah Al s0 he uwd for rdibie oil,
Wt the velumes in e Bnlte are smnll and could net, a» in the case
of corn, bo caunteod an as the rav anterial base far industry, These
preducts are discusand in Section Yel? (regarding geny bags) later
ia this chapter,
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3.6

Animal Feedstuffs

Animal feedstuffs (sometimes called, "animal feed supplements")
have been imported largely from the United States under the AID program
and the PL 480 program. The principal materials imported in recent
years have been: meat meal, fish meal, soybean cake, alfalfa meal, bone
meal, and corn., We were told by USAID that imports of corn were being
discontinued because low cost corn imports act as a disincentive to the
groving of sorghum (See Section 2.3 above)., Imports of animal feeds ¢
have been as follows in recent years. (Source No. 9 in Ribliography),

Imports of Animgl Feeds in Millions of U, l.)
[

Fiscal Year pLi8o/] & USAID 2 Den Focer 1AL
1967 0. 0. 0,055 0.0%5
1968 1,248 o. 0,661 1,909
1969 2.2:: o. 6.822 9.684
1970 7. O. 5.060 12,748
1971 8.086 S.537 Jobl? 17.0%0
1972 9.136 7.380 0.706 17.222
1973 5.530 1.748 0.664 7.942

& Corm

b/ Meat and bone meal, soybean meal, alfalfa meal
g/ 8BN OBl - feeds and fodder through 1972

The currently high cost of imperts,about $300 per ton, is forcing
the commercial hog and poultry raisers to curtail their operations and
the West German-financed slaughter house in Saigon (VISSAN) is finding
that their msat prices are becoming non-competitive on vorld markets,
according to our interviews with the management,

The price situation mans that hog and poultry raisers are turning
more and mere to domestically produced feeds, i.e, especially rice bran,
serghum, braken rice and low grade brown rice, and fish meal.

The currently tight supply of feed on werld markets and the high
price is making it difficult for the Delta to even maintain the existing
leve]l of livestock raising,

™e Delta however has a high potential for becoming self supperting
in feed, The Delta should be able to raise livestock and peultry gt low
cost assuming that feed self-sufficieney can be attained. The Delta
can theoretically produce mportant feed raw materials such as:
(a) rice bran, (b) corn, (c) serghum, (d) manijec, () oil cake,
(f) anlasses, (g) fish meal, (h) pgne ®Weal, (i) feather mmal, (j)
the residual materials from fruit precessing, (k) vegstable processing
wastes,

- 87 -
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Serghum could becoms one of the mest (mpertant creps in the Delta
largely due to the promestional efferts of USAID. (Bee Bectiem 2.)
earlier in this repert).

The Delta production of sorghum accounts for mere than 90
percent of the Vietnam's total production, and sbeut 11,000 tens were
produced in 1972-73, Altheugh the current output is still small,
production can be increased rapidly and will probably become one of
the most important rav materials for the mined-fred industry playing
a rele similar to corn,

In order to make full utilisation of these rav material resswces,
a Wmined feed industry sheuld be establ ished in the near futwre, lLife-
stock, poultry and freshwater fish culture on a large sncale in the
Delta vill become pessible enly by the entabl ishamnt of a fined-feed
industry, This will be discussed later in greater detail in Chapter &,

%7 Bairy Pedycts

There are almert no dairy cattie in the Drlta, rrcept that the
water buffalo can preduce small yicld~ of ailh,. The papuiat ian of thene
animals vas as fellows in 1977 in the 16 proevinces of the Bpita
(Bibliography, 19),

Nffaloes 194,080 (1 reparted claughtered cach vear)
Draft and Bref

Cattle b, M0 (1 repocted «laughtered cach yeoaor)
Hegs 2, M5, 10 (RL1S reported slaughtored vach year)

™he abrence of grazing land and the high cest of feod, vanld mabhe (it
d4fficult for a dairy preducts industry te be viatle in the Bolta,

Nilk is, howrver, appreciated and condensrd and powdered mith are
being increasingly conswamd and iaperted; 21,190 tons of condensed and
powdered milh, valued at $11.6 aillion wore imparted in 1972, and the
imperted velumes have prabably risen subntant tally since them,

laperts of all dairy preducts including powdered ond concoatrated
ailk, butter or amhydrous oilh fat, (ream and sweetoned condvnesd of W,
were as follows (n recent yoarn}




Mmarta af Mairx Prafustia, fY Zi:1

Sowr co of ﬂhl! silltons of ro!c.‘
.. 2 @i ILid 0o
United States | TR ) 2.0 .

[ )
Vietnan's GUn %) 1n.? theh

Pere ign Bachang

VBaALD ae se le2
anm——— amm—— m—
total 8.0 1147 19,1

Gespite the noed far a dairy products (nduetry, areac of Vietaal
other than the Brlta venld be far better wited ac a nite,

% Inal Basmasiie

Mere is streng verld deannd fer perhk, hichon atl in certatn
countrics o domnd for dueh, all of which are heing produced 1n the Twlt.
by farmers and by a foo aadern ponitry ol hog f4r®s ratsing wpar aded
pocios, The latter, however, have al@nst dut down their aper at fen=
ar are facing (inancial wncortainty suing o the Bigh price ot feed,

(Par preduction, see Toble ..), iteds radhed 2, T and R,

Appendis B, sheving eunpert aarhets, indicates that Victham's s
et Gpartant trading partners japarted prace=ocd panlitey ralued at
$099.) millien (n 1977, Went (wramn apart= ac counted for $.oh . wiilren
o T of the tetal imperts,

Ae in the cane of processed fruitls and vogrtablies, thefe 1= o+ 1w @e
ligible domand vithin Viotnae for processed mpate, Mie - he o A
trosh chichon, dueh, and parh are avallahle the vear caround in publie
 anrtets and hecanes CEREWERTS wonid not be prepared te pay hNigher prices
far grecesasd apd parhagerd ®ats, (Weforences will dawhtirss changr
over LIBP, AssuBing a : ent nued iaprovement (n NP and prrsanal  inoome s, )

Nowrver, the Lterapdiate-tera gl world e crpurt aurhet - for
precocard Epats, As et taned, there i+ 4 EadPrn =langhter haw e atod
Wat precessing plant mear Raigen callod VISBAN (the full nete 1= Vietnes
Hy<lighe Suc<fan). The plant annagrism poaple and (orman sdvicae = had
diftoront apinions, Mt the cansenegs was that ok and Rihen cparts
(e lattar, enly If specios o wp@ oded) and parh ~sperts Red preamies,
lapancse el (Wr@an (Eperters prefes freson @pat =, Wt there I o varld
anrhet for cmwd @rats as wil,




However, even the riport sarfiet for chichen and porh cannat be
prnetrated at present because nf ae conclusion that eeerged from our
vinits to VISBAN and 1o a cammercial hog ratser, T™e conclusion in that
exports frem Vietnam are net competitive now and will not hecomr «o
wntil the price of feed deciinen,

herefore chichen and pork proces<ing ~hould be a future omal,
but not pursued unt il the creation of A ~uwccennful sived«<feed induniry,

Fuport of frosen duch (n & mmre readily attainable gaal, fiven
the very large floch« of ducli= in the Delta, the absence of a4 fred
reqguirement (duch= feed on insrcts and plankiton), it may be poaxible teo
organirse develop and indu<tryv <ee Chapter A,

1.9 é oy -

A <laughter hamoe 4t the Tay BB Parh 10 (anthe 1~ o vory desirable
Tlong run ob je vt ive, Aside from mrat, <such o facility conld wuppty bone
vl @At Bral with 4 high protein content <i@tler to that of ti+h mal,
tery arver P protein, e Lip-, ear- nnd other part - camld be unvd for
lue Bamtacture and the Linings of <tomich= amt other 1nternal organs
tan be d<ed to Mt afure en/vee=, However the viability ol the
slatghtor hmier wanld deprnd on the hility ol huyer« te bring anttnle
te the <lauahter Wouse at o price low rvmugh te el camprtitively an the
mmrhet, Uith the current shartagr af sni@nl feed vivereely affecting the
hoo raisers, wre thinh a slawahtor house wanld face difftcultierns in shigine
ing eneugh rav anterial,

Mere ore ten principal ~laghter practices in the Vietnan, ane i»
controlleod slaught v veder Governmemt regelations and the othee is
whacantral led slanghter wenally por farard in reral districta, (M the
18 @illion hoge slanghtererd smnually (Table 2,1}, w rat tamte tha!
about 1,0 million at anly ane fourth are slanghtored wnder (everamnt
cantrel» mu-!m'nnw.'o‘n.

A claughter hausr in Canthe wvauld have (o rompric with the wncantrel lod
slanghtor by paving Nigher prices for hoge Which comnld 0 turn raise ite
swiling price of parh or beof cattleo to nanccampet it ive jevwlin, Me
VISSAR conpany (slaughter hause near taigen| see St ion V18] (s aprrate
ing at only WK of capacity ol the TR Feasan Is that (¢ mMst buy
mimals at high prices sl then try ta wll] mat comprtitively an the
mrhet ,

e lsarwed fram the Ngnc-Thamh Pl 'wesding Par® in Lanthe, thet
promiue hogs (Yarhohire - 79, fal) wore selling in (Ntaber far 79,0
plasters por 10 Ry, e same purchase price af T, (NN pigstirs was
weted te ue hy VIBBAN, the slaughter hause nrar Saleen e apen
aarhet price for live hage 0 Canthe (n Ortabes 1974 was 71,00, o
shent LK leas than the price patd by VIAGAN,



T™he pig farm in Cantho told us that to raise a hog to a weight of
100 Kge in Cantho, cort 635,000 plasters in terms of feed alone in
October 1974, Interest on deht, ovorhead, wages and profit could not
be covered hy the 10,000 planter difference (75,000 « 65,000 piasters),
The main reanon for this was that the wholesale price of meat has risen
mere slowly than the cost of feed, Fine rice hran ix one of the elements
compo-ing hog feed, usaally about JOW of the total, The increase in
foed prices {= nimilar te that of other elemmnts, Recent trends in the
relationship o!f mrat prices to foed prices show that feed

ment of the feed compenents) rosr 6™ from January to October, 1974
while the vhelemale price of live hogs rose only ™ asx shown helow:

Whelesale Price

el hivelisge =~ Costol puad

Jam, 1974 VNE720/Kkge VNS 90/Ng.
May 1974 YN7 40/ Kge VN§110/Kg,
Ot ., 1974 VNST %/ kg, LI TR 1Y T']

increane frem
Jan, te Ort, A ™,

ntil the prices for patrh and fred are brought inte a better al igne
mnt, and until the uncantrelled slaughter practices are sharply reduced,
a Gpdern slanghter howuse at Tai o weuld probabily net be Vviabile,

11 ther: were mare faree Like the NgoioThah Plg Wrecding bare in
Cantho ot {f sich far®s could eperate viably, then a «laghter hane
wanld be anmired of ensugh rav Eterial, How ver, wnber the present
Circumstanies, a slanghter houer vauld have (o draw on widely scattered,
fdividual farewme» te abtainn rae mterial, A larygr scale mmbern « | gaghter
focility wauld provatily e wndorutilised, We believe that a welution te
the (ood groblom (see Chapter 4) shauld com tirst,

e o conter o' Gral conmEpt ton in Vietnal i the « ity ot
Saten arwd it- - nvirems, W belisvr that site the trannpart of live
cattle 170 M to Baltgen | colparat tvely iRespen=ive, tt seuld he
aare cconeiical te supply Bat (on slaughter housss 0 Batgeon Weore |
fact there already (* o« Enjer, Sodern sloughteor house (VIBRBAN), Ty onapert
of catile from Canthe te Baltgen cests | (00 plasters pear M) &) o0 (O
Pplanters por hg on | ‘s than . I por kg,

elv legmany
As et ioned in Bection ),7 deve, the cattle papulat tan of the
Weltats o provinces was b 0 in 19Ty 10, Oof Shoar animnls,

31,07 wore slanghtored, The alaughteor figere (i« shant 1M of the tot,l
whileh augpeets that! same of the slanghter May net be reflacteod in the
eofficial satlaties, The buffale pepulation was 104,080 tn 197) and
abaut L™ are hilled yearly,

(*) oo Samtce |9 1n B0l iagr aphy
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In any event, the slaughter of cattle occurs ever a wide area,
rather than being concentrated in a few single facilities, Obtaining
rav material for a tannery would require collecting hides from a wide
area and rapid transportation to the tannery to avoid bacterial action
and spoilage,

In the case of pig shin, the =ame problems would arise and the
uncertainty of viable, largesscale hog farming, mentioned in Section
149 would make the supply of pig skin raw material questtonable for
the tanhery,

h tr

In Cathe, there i: a madern, scientifically eperated heg fare as
eantioned, MMere is alno a chichen farm raising Liirds bred from
imported stoch (leghorna, Plymsuths, Mhede Inland Reds), Hoth ars
impressive facilities, The formmt is facing finaneial probhieas
becaune of the high price of fred and competition trom the lower ceost
hege, hired and staughte ed in the traditional manner,

™e chichen ranoch in Canthe (Huynh e at Hinh huy, Cantheo) wan
barely in operation in Octeber, 1974, The chichen farm ,oi.04 &
prak of 2O, 000 bhirds (n 1977, but the neabher fell te abeut 2,000 in
Orteber 1974,

Ferm'rly, the ower u.ed te supert frosen chichen te Thatland and
Singapo: -, but because of the high price of feed, these eperat iones
have bern discent inwed,

here 1o ne sebistant il cattle ranching in the Irlta, M™Mis i
becannr of the dhartage of graring land and the predeminant ue of
lamd for paddy, Rher places In Viethad narth of Saigen e better
mited ar graring becaune of the avallable pantures,

Given ti.: a selution te the prekien of feed, psultry and heg
raining shanid beceame viable,

Buch farwming (s wing wdertahen by the mall holder faresers,
Ar oot ioned 0 Bection 1,7 abeve, dudh can (W ive an the (Rescts ond
plashton of the rice paddieos and tharefare dv nut require foed. W
ov Sany hards of duchs MEhor B t Rausards of |11 ds rach, ! tng highete
and s paddy flelds, Mess duchs already canstitute the basies for awe
of Vietna®'a anjer oupertis namrly duch foathers valued at U B 04014, ,67% .
n 1973, VBSE.) stllien tn 197), and §33%, Wi in lamary-dune 1074,
(data frem the Mnpart bvolapment Contor, Saigmn), Mk fareing to o
viable industry,

o Q! o




T™e Delta has a major potential fer fresh water and murine products,
Table Je.l2<A shows the nuaber of persons engaged in fishing, and the
mmber of boats powered and mamially propelled, Table }.12-H shows
fresh aquat ic products and Table 1.12«C procesaed aquatic products,
Tablen V. 1aD and V.llaf show further data on the fishing industry
and processing for 19713,

The tables show that the Delta produces 87% of the fresh water
fish of Vietnam, The volume of fresh water fish caught i+ about the
sale as the catch of marine producta in the Delta, The Delta al=o
accounts for a high percentage of the ocutput of shrimp and mollusks asx
well,

These aquatic profucts of the Delta contribute greatly to the
animal protein conmumrd in Vietnam, We bhelieve that the inhabitants
of the Brita are preducing large velumrs of cultured, fresh water fish
which are noet adequately reflected in the <tatiatica, The acquatic
products of the Drlta conatitute ressurces ranking along with paddy an
a mjer national anmet, and they held proemisec for a variety of processing
industries,

Y.12.1 Lishing (meralispe

Fishing eperations for marine sheimp and fiszh are centered in tiohs
ing ports in Kien Glang and Hac Lirw previnies, ™e fishing poet of
Rach Gia in Kien Giang province in the largeat, With the (wrrent s ine
fishing mtheda, it will be diffirult te increase production further,
1t will be necrssary te rupand the fishing area by increas<tng the <isre
of veseeln, wquipping the® with senar, radio commnicat lon grar ol
freeaing squipment beth sn sher: on heard the iessais, Shrimp comi i
prabably cultivated in toantal waters to increane the catch
mbatantiallv,

™e frrdh watet fishing in vopercially atcceossful 10 A0 Rianag ol
Chaw Boc, but such (ishing i= genrrally pract ioed elsowhere i the
Brita as well, There are special local B theds (ar the culture o far®s
ing of freah water (ivh, atvl thus aver(ishitng of tresh vaters in the
Brlita 1o At o proklve,

1Narrat ive coant imws g fter
Tables i,12<A threugh 0, }
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DATA ON FISHING OPERATIONS IN VIETNAM, 196173

Table 3.12«A

Year Fisherman Fishing Motorized Hot::'i‘;,ed
Boats Boats Boats |

1961 198,000 39,000 - -

1962 198,610 3%, 600 3,600 32,000
1963 210,000 41, 500 6,500 35,000
1964 245,520 56,470 9,710 46,760
1965 159,331 2,177 h, 324 37,853
1966 171,480 h1,737 32, 360 9,377
1967 270, 408 76,190 23,195 52,995
1968 272,04 79,959 29,968 47,991
1969 277,118 81,956 39,001 k2,953
1970 317, k42 88,209 42,603 45,606
1971 335,690 91,424 48,842 h2,582
1972 342,797 95,062 554247 39,815
1973 354,894 92,265 63,709 28,556

Directorate of Fisheries via Source No. 20, 3ibliography,




Table 3.12-B

FRESH AQUATIC PRODUCTS OF VITTNAM = 1960-7)

Year 7— Sea Fish Fresh Water HG\L Total
|
ton = M. tons
1960 - - 165,000
1961 - - 250,000
1962 200,000 35,000 255,000
1963 298,000 34,000 332,000
1964 343,000 52,000 397,000
1963 318,000 57,000 375,000
1966 315,790 64,710 380, 500
1967 351,200 59, 300 410,700
1968 158,993 51,045 410,000
1969 400,171 63,673 b6 ,8hk4
1970 530, 310 7h,140 577450
1971 516, 42k 71,066 587,490
1972 501,278 81,772 583,0%
1973 508, 537 91,342 599,879

Directorate of Fisheries via Source No. 20, 3iblingrarhy
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Table 3.12-C

TONNAGRS OF PROCESSED AQUATIC PRODUCTS == 1960=7)

Fish Sauce Dried Fish Salted Fish d Fish
Looo'- of liters) (NT; 1 z:‘l‘) lm)

6k, 480

L —————————————

Source: Directorate of Fisheries via Source 20y "ibliography




Table }.12=D

MROCESSED FISHERY FRODUCTS AT FISHING PORTS (1973)
(Unit: Tons)

Bried

fish, Steam-
sharks* |Dried Dried |ed Ground
fins & |(She [cuttle [salted Balted (salted sauce

bladders| rimp| fish | fish | fish shrimp | Total (1,000 Lit,)
Vietnam Total 39’307 59665 19021 20’576 2“.“59 1’965 92|993 6‘19"80

Southern 28,603 |5,471 282 8,026'17.179 1,648 | 61,179 24,511

(Delta) (12,912) [5,337) (150)(6,268)(14,096) (39,322) | (23,475)

%s) (3%) (o) | (19%) | (30%) | (58%) (h2%) (36%)

Central . 10,704 194 | 769 h2,5%0 31,814 39,969

Central

L_hishiands

Table 3.12-8

FRESH PISHERY PRODUCTS AT THE FISHING PORTS (1973)

(Unit: Tons)
Eerine Fresh Water Tutile-
f4sh fish shrimp fish usks Total

Vietnam Total | 508,537 91,342 62,085 | 12,922 713,596

“‘I "‘"I n 206, 255 83,155 55,59 | 7,819 383,765

(Delta) (78,657) (79,756) (39,603) (723) (226,419)

(am) (87) (6X) (6%) (31%)

302,282 8,187 5,103 329,831




3.12.2 Fish Culture

Relatively shallow water and good sunshine produces large volumes
of plankton. These factors together with fresh bran from the rice
mills creates good conditions for fish culture in the Delia's waterways.

If similar efforts were made to practice eel culture, the exports
could become very successful since the Japanese consider eels a delicacy
and consume eels in large volumes,

We believe some comment is warranted in this report regarding fish
culture, This is because Dr. V. R. Pantalou, Fishery Advisor to the
Mekong Secretariat in Bangkok urged our survey group to inspect methods
of fish culture in Delta and because the outlook is promising for
industry.

The method of culture is referred to in the literature as 'cage
culture". The species of fish vary, but a common fish is the cyprinus
carpio, which sold last fall in the Cantho fish markets for 800 piasters
per kg. or $1.17 per kg.

The fish cage is an extension of house boat, moored in shallow
water along the river bank. The cage we inspected was & x 6 x 2 meters,
about the same mize as the house boat occupied by the fisherman and his
family, (Dr. Pantalou thought the cages could be substantially larger,
16 x 6 meters; this size cage could not be handled by a single fisherman
and his family but could be operated in conjunction with a freezing prlant,)

The 4 x 6 x 2 meter cage which we inmspected contained 25,000 finger-
lings, 10 cm, long when they were first cought. When sold on the market
10 months later, the fish will weigh 0.2 kg each and be 20 cm. long.

The fisherman pays about 6,500 (U.S.%9.50) piasters per day for feed
(course rice bran, pumpkins, vegetables) or a total of 1,950,000 piasters
(Us$2,847); he sells his 5,000 kge of fish on the market for 3,500,000
piasters (US$5,109)

The oxygen supply imposes an upper limit on the number of fingerlings
as they grow in size and are packed densely in the cage. However, the
oxygen supply is better in flowing river water than it would be in sea
or lake water which is not moving. As mentioned earlier (Section 2.1),
the Delta fish culture practices may be unique, are very promising, and
could become the basis for frozen tfish industry for export to llong Kong
and Singapore. Dr. Pantalou believes that the Delta fresh water fish
is more appreciated in Asian markets than in Europe or the U.S,

We have made tentative calculations atout the feasibility of
culturing fresh water fish in rafts in large enough velumes to suppnly
a fish meal plant at Taq' Do, We have concluded that (a) the suitability
of fresh water species for fish meal would have to be confirmed,
(b) the capital required to build enough rafts wouh] be substantial
(eege To supply a 100 TPD palnt would require 962 M’ of fish per
day or 289,000 M’ per year weighing 30,000 tons=, To raisc such volume
wou&d require about 1,000, 20M x 6M x 2M rafts working on a 10-month cycle.
1 M of fish weighs 104 kg, Plant would require 100 tons fresh fish to
produce 20 tons fish meal per day or 6,000 tons per year, For cdible [j-h,
culture should be efficient (seec 4,9)




3.12.3 Cold Storage and Refrigeration

There are ice plants in almost all villages and, of course, in
urban commnities., The latter are fairly well equipped and efficient.
(The Brasserie et Glacidre de 1'Indochine in Cantho has very modern
facilities), These plants are supplying ice largely for the transport
and preservation of fresh fish,

Freezing facilities for shrimp, fish, and clams to be exported
have been established Rach Gia, Kien Giang Province. Plants for
domestic distribution (through a cold chain, for example) have not
yet been created. The domestic market for frozen fish or shrimp is
not promising. The reasons are: (1) The distribution of frozen fish
requires chilling equipment and also a complete system including freez=
ing, refrigerated storage and transportation, sales channels, and
defrosting both in commercial establishments and in private residences,
Under present conditions, such elaborate facilities would be too costly,
(2) Fresh fish are generally available in local markets at reasonable
cost throughout the year and are generally more palatable than defrosted
fishe Mrozen fish differs from frozen meat in regard to the deteriora=-
tion of flavor after defrosting., (Frozen fish is regerded as inferior
in quality to fresh fish in Japan,)

The export market for frozen aquatic products is far more promis=
ing than the domestic market. (Sece Appendix nd.

Processing

Drying, salting and smoking are inexpensive methods for preserving
marine products, but in Vietnam where there are numerous rivers and
canals and a long coastline, people in most areas can generally obtain
fresh marine products and thus the demand for processed products is
very limited,

There is a small factory in Rach Gia equipped with facilities for
drying,but sales are not promising at present.

Canning potential for the domestic market is not promising in view
of the abundance of fresh fish in most areas, plus the cost of cans
(See Section J.3.2, para c). However, an export potential does exist
if black and tin plate were imported. Freesing ix the best process,

3012.5 Fish Meal

In view of the recent world wide shortage of fish meal caused by
the decline of Peruvian anchovy,the fish weal industry developed rapidly
in the Delta. It is estimated that the annual fishmeal production in
Vietnam is about 20,000 tons, Hut with the 1973=74 improvement of
Peruvian production,several fish meal factories in Rach Gia and nearby
Phu Quoc Island have been shut down due to the non-competitive cost of
their product. The industry has also been troubled by the high cost of
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fuel and insufficient rav material, Fish meal is an important protein
ingredient for the mixed feed industry in the Delta, It will be
necessary to procure the needed volume of fish meal if necessary by
providing special incentives for the industry, since fish meal

is of prime importance as an import substitute for mixed feeds
(See Chapter 4),

3:12,6 Fish Sauce

Fish sauce (nuc maum) is an important sector of the feod proces=
sing industry in Vietnam. It is regarded as one of the necessitics .
for food preparation (like soy sauce in Japan and China or ketchup in
the United States). Production of fish sauce is quite large, hut the
factories are small =scale and widcly scattered except for the Rach
Gia area and Phu Quoc Island. The processing is based on traditional
artesynal methods. (See above Table 3.12-C, for production,)

It will ultimately be possible to establish a modern, largeescale

factory as was seen in the evolution of the soy sauce industry in Japan
but preferably at Rach Gia, not Tay Do,

Jel3  Peanut Processinq

This subject has been discussed in Section 3.5 above,

Je1h  Wood Pulp and Other Materials for Pulp

The utilization of rice straw as a source of pulp was discussed
in Section 3.2.4 earlier in this report,

There are two other potential sources of pulp in the Delta, the
mangrove forests in brackish water along the southeast coast line and
the tram forests chiefly north of Rach Gia on high and where waters
are fresh and the s0il clayey. (Tram is sometimes called, "Climax
} Type Mangrove'".,) (The scientific name of the principal mangrove
species is Rhizophora conjugata and the scientific name of the Tram
is Melaleuca leucadendron =- Source 5heA),

Julh,1 Mangrove Trees

Mangrove trees grow in deep mud consisting of alluvial clay anrd
brackish water . There are an estimated )29,000 hectares of mang: ove
in the Delta. (Another estimate is %00,000 ha,) Typically there are
10,000 mangrove trees per hectare and one hectare can yield from 50
to 100 m) of wood., Tre mature mangrove tree can be 5 to 6 meters in .
height ani 10 cm. in diameter after about 10 years of growth, How=
ever, in the typical mangrove stand, the height of the trees is 2
wmoters and the diameter o° the trunks range from 4 to 7.6 centimeters

(Source 54<A iy Bibliography).
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A continuous supply of mangrove could be obtained by a 10=-year
rotation, For example, by cutting 33,000 hectares per year, about
2.5 million 43 of wood could be obtained. In harveeting mangsrove, it
ia neceesary to replant seedlings in the clear=cut areas.

Logging operations for the mangrove trees are often thought to
be fairly simple and inexpeneiva since the trees grow near the coast
and roads and bridges are not required for logging. However, tnere
are many difficulties encountered in actual practice. One of the
difficulties is the fact that the denaity of mangrove wood is about 1.05
(Bibliography 54-A); the logs do not float and cannot be hauled through
tha water as rafts or logs. Therefore the collection and landing
operatione entail substantial cost. A chip factory would have to be
located at the logging eite to reduce transportation costs.

Mangrove logging operations elsewhere have not proved to be
economically viable. There are two known attempts to harveat mangrove
treea for pulp == onc in North Borneo where the Japanese company,
0ji Paper Co. Ltd., abandonned operations and the other in southern
Sumatra vhere Japan Inter Co. Ltd. also failed.

Somo of the reasone for the difficulty of mangrove logging ope-
rations are:

(a) The ebb and flowv of the tide permits logping only during the low
tide period. (b) Along the coaat line of the Delta arca, logging
operations would ba jeopardized by ocean waves which roll far inland
during typhoons. (c) The shallow water depth for some distance out
from the shoro precludes the approach of large vessels, (d) An econo-

mical chip plant would require a pier, the construction of which would
be difficult due to the unstable soil and the need for extensive piling.
(e) Since the mangrove trees grow in fairly narrow stande,the siting

of the pier would pose probless; namely; as the adjacant stands of
mangrove were harvested, the pier would becoms more and more remote

from tha sources rav material. Thie probles might bLe solved by a
special purpose vessel on which the logs could be processed into chips,
However the mechanisation of harvesting atill remains an ebstacla.

(f) T™he mangrove tree is net an ideal pulp vood because of its density
and the heavy chemical costa involved in pulping proceases,

The mangrove wood is now used for:

Charcoal
Firewood

Fishing Poles
Raftera

Tannin (for dyes)




J.14,2 Utiliszation of the Tram

Tran trees can grov to large sise but are usially lumbered off
when the trunks are 8 to 15 ca, in diameter. The atands of tram trees
are est imated to cover an ares of 200,000 hectares, but the totsl
volume of wood of the tram tree is smull. The tram ia used for the
following purposes:

Fuel wood

Charcoal

Rafters to support the roofe of houses

Piles for houses built on soft earth where
flooding is likely

Cork subatitute, made from the bark

During our field survey, ve did not inspect the tram forests,
but discussions with a forestry expert (Le Viet Du, Director of VWaters
and Forests) and an inspection of the literature (Bibliography 54, 5h-A,
and S4-B), lead to the conclusion that the tram should not be con-
sidered a source of pulp until such time ae reforestation and aforesta-
tion programs arc well eatablished. The pulp outlook is unfavorable
becsuse the stands of tram trece are uneven and would not lend them-
selves readily to mechanical harvesting and because the tras is being
lusbered of f quite rapidly to meet the growing demand for conetruction,
chiefly for piling. For construction timber alone, some 20,000 m3 of
tras was being coneumed in the 1960's (Bibliography,54=A) and because of
populat ion increaaes since then, greater volumes are probably being
consumad today. A sudden depletion of the tram forests for pulping
purposes would give riee to a requirement for a subetitute piling
material, probably brought into the Delta from outside.

J.18 1 laments and ine Repair Services

J.15.1 fngine fiopalr Servicea

There are some primitive, small scale repair shops and metal
vorking shops in Cantho. They are oporating without the benefit of
modern tools, equipment and measuring instruments. Given their
handicaps, it was surprising for to us see the quality of repaire
being undertaken thanke to the ingenuity and diligence of the opera-
tora,

Regardless of their skille, however, it is impoesible for thesc
shops to repair engines, especially diesel engines, vithout precision
squipment such as test benches for fole0e and nostle grindera.

The musber of diesel engines fitted on four wheeled tractora,
boats and trucks and buses in the Delta is estimated to be 41,120
(800 Table ]ol"")o

(narrative ocontinues After tudles)
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"'21! 1.128
Iasinated Disssl Fue) Oonsusetisn of Misines Guarating in Relte--197%

Engines Hours or Kile- Diesel Fuel Con- Total Annual
Opoutnh seters of Op- sumption per hour Oonswaption
A0 Relia®’ sratien per year or per Xa.(litera) __ KL

m guuu 8,101 1,000 hours 10 liters/hour: ) 81,000

hewhool tracters
under 30 HP 1,135 800 hours 6 liserahour () 9,448

Marine diesel
engines 200 W 3,942 1,000 houre 2% literaNour (¢) 9, 608

and over

Diesel engines
sarine type ., 958 990 hours(e) 6 literahowr 6h, 626
(Ave 30 WP)

Sub-total 3,720 - . 285,60

Privately owncd 6,000 99,000 ug ) 19 lisere/Mm. 12,000

Buses -l 3,000 mif) 135 1itere/in, ——if
Total M,120 - - 258,492
Converted to Darrels (1 k1l = 6.29 bhls) 1,625,915 Sle

Converted to Netrie tens (1 Net. Tomn = 7.7 bhls) 211,157 Nt

Neoteog:
a) Frea Table 1.d5-A

%)  John Deere 35 NP traster nu’n 90K caxioun loed consumes 2.5
lons/hour er 10 lite x 1,000 1iters = 10 NT x §,101 tresters.
32 HP International Harvester Tractor censumes 2 gallons/hewr or
8 liters per hour.)

A 23 HP International Harvester consumes 1.5 gallons per hour st 30K
load or 6 liters per hour x 800 hours = 4.8 kilo liters.

Assumes consumption of 24 liters per hour of 200 HP engime at 90K full
load. (Some examples are: Massey Ferguson 183 HP engine consumes 6.2
@allons or about 24 liters/hour cperating at 50% maximum load: 163 WP
International Harvester turbocharged engine consumes 6.5 gallons or sbeus
25 1liters per hour.)

Seasonal or sporadic use for rice mills, irrigation pumping, casava
grinding, threshing.

Assumes that trucks and buses travel 30,000 kilometers per year. (ia Japaa,
typical annual distcnee travelled by Srusks is 30,000 te 40,000 kilemeters.)
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Vietnan imported abeut 431,779 tens of diesel fuel in 1970 for
civilian uses, an estimated 30K of which was consumed in the Pelta,
namely ebout 211,000 tons. (See Tabls 3.135-8). The cost of this
diesel fusl is about U.8.922 millien (See Teble 3.15-C).

Tabls 3.15-C
DIRSEL FUEL IMPORTS -- 1973-78

Converted to Metric Value of '

Barrels Tons (7.7 barrels = Inports
) - 7 . Immarted LML of dissel oil) (UAL 0QD's)
1973 3,753,000 bel, 487,402 Nt $20, 08
1974
(Jan.~Bept. actual) 3,430,000 Wi, 315,984 MT $33,982
1974
(Jan . =Boc. 3,240,000 1. 420,779 = 04,777
estimated) ($106/m7)
1978
(Setimated) 3,300,000 i, m.”‘ nt .U.G:x’.

The estimatee of enginesrs vary, but frem ene third te ene half !
of the fuel is being vested because of impreper maintenance. The ‘
Vietnam government, o5 a maans of helping egriculturs, fisheries end
Sransportation are subsidising the users of diesel fusl by VN$3O per
liter; when this is taken inte account, annual vaste is conservatively
eatimated at US$I0.2 million, acoerding te our calculations based en
twe interviews with Esso Bastern, the Vietnam subsidiary of Exxen.

(See Table ).15-D)

Table 3.15-D
BSTINATOD COST AND VASTS OF DIBSBL FVBL IN TNE BELTA -- 1974
Converted te YN§

VBl (willions
dalllians) _SNBAXNE6Z0)
A« Coat of 211,157 NP of Diesel Puel 20.4 14,996
used in Delta annually (S8106/wT)
. BD. VWaste of Diesel Fuel in Delta 6.7 \, %02
ansually @30% x A,
C. Vaste of Gevernment Subsidy of WN§/liter 3.S 3,326
(vn830 x 258,492,000 litere x 0N waste)
B. Tetal Vaste (B + C) Useto. 2 vagé, 828
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Added to thie less, are sieilar lesses arising frem the use of
gasel ins ongines, the lewer perfermance of all engines, and the
sherter engine life,

It could bs arguea that Vietnamese governmental investment in
repair fecilitiss could be justified as s meane eof reducing the
national drain of fereign exchange.

T™he repair facilities need te be equipped with a variety of
measuring instruments (fer f.i.e. and nessles), jigs and tools and
machine tools, The lstter would pose several difficulties. Some machine .
tools srs necessary, but the utilisation would be inevitably low,

3.33.2 Asricultural lsplements

We slso recommend that s smallescale foundry snd forge bs sstab-
lished sdjacent to the engine repair facilities to help assure fuller
utilisation of the machine tools and to manufacture tools and pumps.

There is no foundry in Csnthe, and a foundry is basic for sll
kinds of mechanirzed processing and plsys an important rele in the
production and maintenance of pumps, and various other agricultural
isplements and fishing vessels. Facilities for welding would be
needed, Ve rscommend unsephisticated facilities ss the first step
as described in Chapter &. This is because s major facility such ss
the CARIC foundry and forge (scross the river from the Majestic Hetel
in Saigen) would net bs needed in Cantho for sows years.

3.16 racast Frafucts

Timber in the Delts consists of two principal species described
in Section 3.14 abovs, namely, the tram end mangreve.

The tram could grow to large eise if net cut prematurely. However,
the otands are uneven snd the trees are ususlly small. According to
Seurce 54-A, tram typically hsve malformed trunks, of rapid tsper, and of
emsl]l vsiue as merchantsble timber.

The mangrove likewise is not suitabls ss saw mill tisbery saw
aills in Cantho cut light logs that ars towed down from the north
by tug boats. The logs are typically GO cm. to 120 cm. in diameter.
The legs aro sswn into planks used to make boats and furniture for the
local market., Since mangrove does not fleat, it cannot be towsd.

During our field survey, we visited whst wgs described (by the .
Induetrisl Development Rank of Vietnam r-gru.nt-tivol) as the largest
sav wmill in Cantho. The mill had 1,200 M« of floor space and wss
equipped with a 150 HP band sav, The mansger said thst they did net
cit trsm or mangrove because the wood was not sufficiently uniform or
vae too small in diameter. Instead, the typee of timber procossed wsre
those listed in Tabls 3.16 belew:

.xm.



Zahie 2.16

TYPES OF TIMBER USED IN CANTHO -- OCTORER 1974

sslmtisis Nane ¥ ssslisatien ¥ Resaris &

Balbergia bariensis Beats/furaiture "Rose wood,” the
most expensive,
uss219/m)

Xylepia pierreiil Beats Best seller
Swietenia Boats oe

Sindera cochinchinensis
Beats -

Hepea Dealbata Beats/furniture Dest seller
Lagerstromenia divers Beats Best seller

Morus indica Boats " "

&/ Pecific Prejects field survey, Octeber 1974
)/ BSewrce No. 3} in bibliegraphy

§ least empensive

The mest scenemical location for medern sav mills would be clese
te the seurce of rav saterial. A medern savw mill at Tai Do would
probably operate at a competitive disadvantage given the resumption
of mormal commerce with the tisber growing areas to ths north of Saigon.




3017 Gunny Bag Manufgcture

In the event that a rice center is to be built at Tal Do
Chaptar 4), an assured supply of bags will be required, The approxi-
mately 1.0 million tons of paddy shipped out of the Delta annually
requires about 10 million bage. Additional bags are required for
paddy milled for local coneumption in the Delta.

Tha life of a kenaf or jute bag wae reported to us as being 3 to
3 years. Therefore some 2.0 to 3«0 million new bags are needed
amally for the Delta's surplus alone. For paddy milled for local .
consumption probably some 10 to 18 million additional bags are needed.
Total annual requirement for paddy and rice alone ranges from 12 to 21
million yen bags per year, dopending on the years in service.

The bag industry is facing the following uncertainties at preeent:

(a) In July, 1974 a new regulation was approved by the Government
to reduce the capacity of bags from the former standard of 100 kg. down
to 30 kge It was argued that 1ifting and carrying of a 100 kg. bag of
paddy waa injurious to the health of porters. Some of the agenciee are
opposing the 30 kg. bag and the ultimate cutcoms ia not clear. i

(b) The plastic bags sold ex factory in October 1974 for 150 to 160
plasters vhich is cheaper per kge of capacity than the 100 kg.
- kenaf or jute bags. The kenaf bag in October 1974 sold ex factory for
460 piasters in large volumea to the National Food Administration (Biblio=-
oraphy No. 34). New kenaf bage in smaller volumea sold for as much as
300 piasters in October 1974,

(e) A further uncertainty is the future trend in bags used for impor-
ted commodity shipmente. 1If fertilizer or rice were shipped
or bagged locally in plastic bags, then these bags will further
penetrate the market and replace ®any of the jute bags nov in uee.

(d) ™he asupply of kenaf or jute ie uncertain. At prasent, tho raw
Material {e partly obtained locally (Central Lowlands and Cantral Highe
1ands) and partly imported from Thailand. The continued availability
of the local supply is now in doubt.bhecause imports were chaaper,

(e) There ie substantial bag making capacity available in Vietnam
as follows (the manufacturers cannot switch from Jute to plaetic or
vice versa since the weaving machines are completely different):

olm.




Iable 2,17
BAG MANUPACTURING CAPACITY IN VIETHMAM - OCT. 1974

Maximum Capacity per
)00=day Operating Year
(equivalent in 100 ky.

Hame of Cowpany Exeduct kine bags,)

) SOvIJUTR 100 kg Kenaf or jute 4.5 (he3) million bags

bags
DOFITEX Same 1.6 (1.6) " "
Trieu Quang S0 kge polyprepylene bage 2.6 (1.3) v "
Vietnam Ky Nohe Sams 1.8 (0.9) "
Mhwa Deo

Dong Thanh Same 2.6 (1.3) o "
Thong Dung Same 2.6 (1.3) " "
Uniplastic Same 3.0 1.3) " "
Others 100 kg. Kenaf or jute 1.4 (0.7) " "
Tetal 20.1(13.1) million bagse

™e kenu!l Lag manufacturers told us that 1973 and to a lesser
extent 1974 wvere unfavorable business years for thea because USAID began
1o use plastic bage en a larger scale than befere. Therefere mich of
the capacity in Table ).17 above lay idle.

We believe that until there is a clarification of future uncortsinties
as to (a) plastic vs. kenaf, (b) the supply of domestic kenaf, and (c)
the partially idle bag making capacity,that further study of bag minu-
facturing facility at Tai Do should be deferred.

318 Peptiliper and Limstons

e e

In the 1973=74 crop year, 2,039,400 hectares of paddy fields were

oultivated (Bidliography, 19) in the 16 Delta provinces; this was
72% of the totsl paddy hectarage in Vietnam.
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In 1973, Vietnam imported 407,000 tons of fertilisers, of which
we estimatu some 293,000 tone were used in the Delta, i.e. 72% of
the total. This means that only 14k kg. per hectare was used in the
Dulta. In contrast to this 14k kg. per hectare, the optimum applica-
tion would have been at least )00 kg. per hectare and in the case of
multiple cropping of IN (i.e. IRRI varieties), the application should
have been 500 to (GO0 kge (The figure of lbk kg. per hectare in closc
to the USAID/Cantho estimates of 150 kg per hectare.) These figures
are restated in tabular form below:

As Estimated total fertiliser applicd in Delta ¢eee 293,000 tons
B. Por hectarc application for paddy ceececescceces 144 kg,
Ce Per hectare minimum required application cseceeee 300 kg,

De DPer hectare optimum ."“c.‘iﬂ\ tesscescssssccees 500 « 600 kge

wc 00 0000000000000 0000000000000000000 0000000000000 m

‘Vn 0000 0000000030000 0000000000000000¢0000¢000000OOCYS 2“” ‘o m

Therefore, the Delta paddy land is using about one fourth to one
half of the fertilimer that is actually needed,

Despite the natural nutrionts available in the Mekong irrigation
vater, paddy production noeds fertilizer for economical farming. Usiug
the effect of urea as an example, the farmer obtaine a yleld 70X greator
with urea than without urea in the dry season, and J9% greater in the
wet season, ae tabulated below!

Paddy Yield Paddy Yield Added Yield
Mithout urea With uren fom ureg

Dry season yield 3,400 kg. 6,000 ky. 2,600 kge (+ 76%)

Vet season yield 3,300 kg h,600 kge 1,300 kge (+ ION)

In terms of the financial return to the farmer, his expenditure
of 24,000 piasters ($36) to buy 120 kg. of urea for dry season culti-
vation brings his revenve of 226,200 piasters ($338). That is, the
investment in urea brings a 742% return to the farmer as follows:




A. Cost of 1 kﬂ. Of UF®A cccscsvevosnccsscccsceses 200 piasters
B. Selling price of 1 kg, of paddy ccccececccesss 87 piasters
C., Cost of urea used in dry season (120 kg. x

200 Pil-tﬂr-)3.-....00.......... ERE X “|‘m piasters
D. Selling price of extra yield of paddy

(2,6“) kg x 87 pilltﬁrl)o......oo.......o- 226,2“) pi.!tﬁrl
E. Farmer's extra cash by using urea (D=C) 202,200 piasters
F. Farmer's return on investment in urea

(E/C=1.00) = 742%

The conclusion is that the Delta's productivity could rise
substantially, possibly 30 to 50%, if adequate quantities of fertilizer
were applied. Instead of a Delta surplus of some 1.0 million tons,
the surplus could be raise to 1.3 to 1.5 million tons by the application
of fertilizer supplies. (This does not take account of various
other measures to rai‘se yields such as dry season irrigation, more
deep plowing by tractors, and wider cultivation of TN varieties.)

Expressed in a different way, 1 kg. of urea brings 22 additional
kg. of paddy, as shown below (this assumes the farmer applies an
anmual total of 180 kg. of urea):

Dry season crop 2,600 kg of extra paddy
120 kg of urea applied

Rainy season crop 1 kg of extra ddy
ﬁ kg of urea applied 21.67 ko

Vietnam's imports of fertilizer cost $45 million in the year
ending June 1974 (USAID, $36, GVN $9 million).Tonnages for prior
years are shown in Table 3.18.1 and have risen from 323,000 tons of
material in 1963 to 407,000 tons in 1973. However, as indicated,
this 407,000 tons is less than half the optimum quantities.
Therefore to assure future supply, the manufacture of fertilizers
is required in Vietnam. Other countries in Asia have proceeded with
the construction of urea plants (Bangladesh, Pakistan, India,
Philippines, Taiwan, Korea).

= 21.67 kg

Ideally the Delta paddy farmers need a mixed fertilizer similar
to what is being used today. USAID has been financing a mixed
fertilizer, called AMOPHOSCO, consisting of 16 parts P _O., another
16 parts of nitrogen, and 8 parts of potassium, 275

The intention is to shift to a different mixture: 18 parts
of Pao and 46 parts of nitrogen, and no potassium. In addition to
the ligtura, USAID will finance urea containing some 40% nitrogen.
The mixed fertilizers will probably be imported in bulk and mixed
at a mixing plant. Preliminary plans contemplate the site as being
Vung Tau (SE of Saigon on the coast). We are recommending Tay Do
(8ee Chapter &),
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3.18.2 Urea Manufacture

To manufacture urea, an ammonia plant would by/required,
fueled by some form of hydrocarbon. 1Ideally, if gas in commercial
quantities were found off the Vietnam coast, the hydruacarbon could
be natural gas pumped by submarine pipe-line to the plant site,
Alternatively, naptha could be provided from a petroleum refinery
to be built in the future. As an interim step imported naphtha is suitable, '

The ammonia plant would produce the two essential ingredicents
for urea, ammonria and C02.

The economics of the following alternatives for hydrocarbons
would have to be studied: (a) potential offshore gas from Viet:.am,
(b) naphtha produced in a refinery to be built in future in Vietnam,
(c) imported naphtha, (d) possibly imported LPG or LNG (the last
alternative is probably the least desirable since gasification
facilities will be needed),

Naphtha, the principal feedstock for petrochemicals, is
now in surplus in Japan, and only half the 17% naphtha fraction is
consumed owing to the currently underutilized ethylene capacity,
Even after the recovery of Japan's ethylene industry, long range
supply arrangements could be made a geographically close supply
- source such a Singapore where crude is refined.

We believe that it would be logical to site the a urea plant
at Cantho, on or near the Tay Do Park, depending on land availabilities i
when such a plant is built, (Of the 151 hectares in the Tai Do
Park, 46,3 hectares are already coomitted -- see Section 1.2 above).
A urea plant might well require 8 to 1C hectares for the ammonian
plant and related facilities, (The Vietnam Industrial Development
Bank recommends a 425,000 T/year plant -- Bibliography,Source No. 55).

The location in Cantho would seem economical because of the
following factors:

(a) The distance from some of the drilling concessions
to Cantho is greater than to other sites., but in the case of other
concensions, is shorter, In general, the distances are similar (See
Figure 3,18,1). 1If naphtha were imported, it could be piped to Cantho.

(b) Engineering studies made in Cantho by the Hazama Gumi Co.,
Ltd. (builders of the 33 MW power plant) show that it is possible
to construct plant buildings and install machinery at costs that are
. higher,but not unreasonably higher than for example, Japanese costs,
Piling costs are $51/meter in Cantho vs, $32/meter in Japan (Cantho
piling costs includes transport of steel piles from Japan to Cantho),

(c) From our talks with plant engineers, buildings in Cantho,

if properly piled, could support 20 to 25 tons/M", which is probably
less than the weight of such equipment as the ammonia compressors,
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the furnance or urea prilling towers.

(d) Urea would be made near the paddy growing area, rather than
170 kilometers away, if the Vung Tau site were selected.

7.18.3 Phosphatic Fertilizers

Vietnam needs a phosphatic fertilizer plant because PO
a component in mixed fertilizers is essential to stiffen pﬁoi
stalks and thus avoid stalk breakage in typhoons. All
phosphati. materials are imported.

as
y

A plant to manufacture phosphatic materials couvld be sited
economically near a major port where bulk handling of phosphate rock
is possible. By 1976, dredging programs are scheduled to be completed
to allow vessels with a J6-foot draft to discharge at Cocan Gio near
Vung Tau,

At present, the largest vessels that can discharge near Saigon
are the 26,400 gross ton LASH ships (for example the Pacific Far
Zast Lines, Golden Bear with a ]2 foot draft), Vessels of such size
can now discharge at Thien Lien, northwest of Vung Tau.,

However the siting of a phosphate fertilizer plant cannot be
decided until several factors are examined such as: (a) the comparative
costs of barging the rock to Cantho vs, barging the finished fertilizer,
(b) the possibility of having plants in Cantho for mixing and bagging
phosphatic, nitrogenous, and potassic materials,

3.18.4 Limestone Crushing

Much of the Delta soil is characterized by high acidity, typically
in the & to 8 pH range for dry soils and sometimes as low as 3, (See
section 2,2 and in Appendix C). In general, the closer the soils
are located to the branches of the Mekong, the lower the acidity,
thanks to the neutralizing effect of the irrigation water,

There are large areas of the Delta, shown in Figure 3,18.4, that
are characterized by especially high acidity; on the official soils
map (Bibliography, ?9), these areas are labelled, "very acid alluvial
soils", We estimate that these areas cover about 1.4 million hectares
of which mich is planted in paddy. We estimate 700,000 hectares are
planted in paddy.

These areas, consisting of 700,000 hectares: represent the most
serious acid problem areas. If 300 to 500 kg. of limestone were applied
per hectare, the high acid areas would require 210,000 to 350,000
tons of limestone per year.

There is one USAID-assisted limestone crushing plant now under
construction located southwest of Thotnot in An Giang Province., The




capacity of the plant will be 5 tons per hour or 120 tons per

24 hour day and 36,000 tons per 300-day working year. This

plant will be able to meet some 10% to 17% of the needs of the
700,000 hectares of high acid soils (There would al=o be requirements
for limestone where acidity is more moderate.)

Given adequate limestone applications, the Delta's annual paddy

yield of 5.1 million tons (See Table 2.3) would rise. Many variables oo
will affect the yield, but assuming a 5% improvement, aun addition:l ;
288,000 tons could be produced, valued at $32.4 million (87,000

piasters/685 x 255,000 tons) at domestic prices prevailing in .

October, 1974. The value of milled rice on world markets would be
2 to 4 times the domestic paddy price, depending on the rice grade,
that is an annual range of $60 to $120 million (See Table 3.2-A

for Thailand prices).

One of the few mineral resources of the Delta is limestone located
near Hatien near the coast of the Gulf of Thailand in Kien Giang
Province close to the Cambodian border. We were told by USAID that
the reserves near Hatien are very substantial, well over 20 million
tons. The limestone reserves are large enough to have justified
a major investment in a clinker plant near Hatien, a barge fleet to
haul clinker to a cement plant (at Thu Duc, near Bien Hoa). J
The Thu Duc plant produced 263,300 tons in 1971, 243,100 tons in
1972 and 265,200 tons in 1973. Plans are underway to double thix
coment capacity.

This leads to the conclusion that enough limestone exists to
justify a plant to crush limestone at Tay Do. However, we believe
that the application of limestone on paddy fields is not widely
practiced at present., As in the case of TN rice and the use of urea,
several years will be required to build an assured demand, We think
that the experience of the Thot Not plant, described earlier in this
section, should be watched clo~ely and the willingness of farmers to
purchase limestone at current prices should be studied before a
decision is reached to proceed with a large scale crushing plant.

Also the installation of some pilot facilities, described in
Chapter 4, would be a useful preparatory step to assure wider acceptance
of limestone by the farming community.
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3.19 Lov Lift Pumps

As mentioned, much of the Delta's paddy growing area is flooded
in the wet season but becomes brick hard in the dry season. During
February through April no paddy culture whatever takes place {See
Figure J).2-B). Because of the lack of irrigation, the abundant
water of the Mekong and Bassac and the immediately adjacent 'desert"
presents an unappy contrast in the dry months,

The dry months could become productive given a wider use of
low 1ift pumps, The Report of the PASA Water Management Team(Bibliography, .
Source No. 23) points out that dry-season irrigation could play
a major role in raising anmual paddy yields as follows:

Additional Hectares that
Could be used druing the
T of ect and location Dry Season

Opening of new areas for double
cropping in Go-Kong, Kien Hoa, 250,000 hectares
and Cai San

Reclamation of new paddy
growing areas in An Xuyen and 200,000 hectares
Ton

Drainage of brackish water in
Thie Tiep=Nhut, Vinh Loi, 330,000 hectares
Quan~lo, Phung-Hiep

Total 780,000 hectares

Assuming a yield of 2,5 to 1.] tons per hectare, the above
new, reclaimed or drained areas could produce 2.0 to 2.6 million
additional tons, of paddy raising the Delta’s output from the
1973 level of 5.1 million tons to 7.1 to 7.7 wmillion tons,

a percentage an increase of 39% to 51%.

The Report of the PASA Water Management Team (Souwrce No. 23) ¢
concludes with the following statement,

"The major need is for an efficient propeller-type pump
to 1ift water from 3 to 10 feet that can be powered

by a small gasoline or diesel engine....

¥e recommend that the development of this lowelift
pump be given a very high priority as it is related

to immediate increases and diversity in crop
production dependent on water supply and drainage."

* The source is listed in the Bibliography, starting on p. 24l.




Since 1970, vhen the PABA report was written, there has been
substantial progress in the local manufacture of pumps in Vietnam,
Ve inspected the following operating pumps (ameng others)
in October, 1974:

Dimping Capacity and Power Source Sosts

1,800 I’/hour. powered with a J6HP USS1,022 for engine plus

Yanmar Diesel engine (Japa ese) $1,606 for pump total $2,628
. ﬂlJ/hmrpombya5HPl-Mu'

gasoline engine (U.8.) Abemt $2%0

The engines were imported, but the pumps where machined in
Mkiang Province northwest of Canthe. Pumps with other capacities
wete also available,

The performance of the pumps was good and the technology, te
us, was surprising to find in the Delta, The costs of the larger
pumps however were high,

A plant to manufacture pumps, taking advantage of existing

management and technical skills, should be given high priority
in future planning for the Delta (See Chapter &),
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3,20 Sonp Mamwfacture

We are recommending the establisiwment of a rice bran oil mill
on the Tay Do Industrial Park. (See Chapter 4 later in this report),
The recommended anmual capacity will yield 408 tons (34 tons per
month) of industrial grade oil extracted from rice bran,

This is not a large volume and probably not enough to support a
soap plant of economic scale, For example, the NAKYDACO soap
making plant in Ra Queo, northwest of Saigon, uses about 1,200 tons
per year (200 tons p r month), In addition they use about 330
tons of tallow, if available, to make toilet soaps,

If additional rice bran oil extraction capacity in Tay Do is added
later on, enough fatty acid (industrial grade 0il) would be available
for a soap plant, In order to make toilet soap, tallow would have

to be imported or else obtained from the slaughter house near Saigon
(see Chapter 3.9)., Probably the best cdurse of action on the Tay

Do Park would be to start out with laundry socap, utilizing the locally
extracted bran oil. As more raw material were available, toilet

soap capacity could be added,

Local kapok seed, Peanu$, cocomut or soybean oil could also be used,
but the collection of these oilebearing materials would be far mere
costly than rice bran oil extracted near the site of a future

soap plant on the Tay Do Industrial Park,
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Je21. Starch

Table 3.21 shows the production and per hectare yields of
manioc. Of the Vistnam total of 379,700 tons, in 197}, about two
thirds was produced in the Southern Region, and the remaining
one third in the Central Highlands and the Central Lowlands. The
production in the Delta is small, accounting for only 13 percent
of the total production, namely 50,600 tons (See Table 2.3 above,)

Manioc has the followin) characteristics: (1) Manioc can be
grown in poor tropical soils where other crops cannot be cultivated.
(2) The starch yield obtainable from manioc is far above the per
hectare yields of starch equivalent from other types of starch-
yielding crops (e.g. corn, sorghum, rice). (3) The starch content
of the root is 25%, (4) Normal production per hectare in Vietnam
is now 8 tons, but 30 to 40 tons per hectare is attainable if soil
conditions and fertilization are ideal.

There are many uses for manioc such as a substitute for rice in
riceadeficit areas, an emergency food in the event of crop failures,
an animal feed, and the starch from manioc is used as a raw material
for food processing industries, baker's yeast, confectionary, soft
drinks, brewing, monosodium glutamate (MSG), sizing of textiles,
paper coating, adhesives, pharmaceuticals, alcehol,, rubber, abrasives,
printing ink pigment carrier, ceramics etc,

Table o2l i

VIETNAMESE PRODUCTION AND PER HECTARE YIELDS OF MANIOC == 1963-197)

Area Production Yield

ha, m, tons M.T/ha
1963 51,570 389,460 7.552
1964 43,000 288, 600 6.712
19658 43,020 236,020 5486
1966 38,960 280, 280 7.194
1967 36,500 261,185 7.175
1968 35,130 260,190 7.406
1969 32,150 233,485 7.262
1970 30, 380 215,710 7.100
1971 35,800 270,000 7.542
1972 32,100 247,300 7704
1973 h7,780 379,700 7.947

Source: Ministry of Agriculture,
Source No. 20e
o0 MHnliogranhy, p, 21
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Manioc is widely grown in Southeast Asian countries, Thailand
being the world's largest exporter.
of starch, 1,109,363 tons of manioc pellets,2,150 tons as manioc
chips, and 1,750 tons of manioc starch cake in 1972, These exports
were a major contributor to Thailand's foreign exchange eatnings.
The pellets are exported mainly to the Netherlands; France,
Germany where they are consumed as animal feed.

Thailand exported 124,454 tons

Various proposals have been made to create a manioc industry
in Vietnamj these are discussed in a Dec. 13, 1973 memorandum by
Maurice V. Sorenson (of USAID Washingtonj contained in Bibliography No.
Sorenson's memo is entitled, "Prospects for Vietnamese
Sorenson points out that it will be
based on manufactured

10, Annex "0").
Exports of Cassava Products.'
extremely difficult to establish an export industry
This is because of the substantial advantage now
a sophisticated

manioc products,
enjoyed by Thailand and Thailand's reputation in
The Thailand success originated from German and other

an efforts to install quality control and standards of product
uniformity so as to gain acceptance as a scientific feed for European
consumpt ion,

We agree with Sorenson's opinion about near=term exports, but
there are many benefits to be gained from the encouragement of manioc
production for domestic consumption for feed and sugar substitutes.
The Delta is not as well siited to manioc cultivat ion as other arcas
of Vietnam since manioc grows best in dry soil.
if can be grown, cultivation does not compete with paddy cultivation
but i=, rather, complementary because manioc grows in areas not
The cultivation ot manioc in =oil= not siited
aged to supply chip= and pellets as raw
Manioc by itself is mot a high
an important
i< lov.(8ce h1a5.3)e

However wherever

anitable for paddye.
for paddy should he encour
material for the mixed
grade feed becanse the protein content is low, but is
additive for mised feoed becanse its cost

feed industrye.
of production

being produced
The starch is for human consumption,

At present starch and minioc pellets and chips are
in Vietnam on an artesan basis,
glucose syrup, chips and pellets for feed,

Raw manioc contains glucoside which is toxic. The toxicity
has to be completely removed during the processiug and the quality
of processed manioc has to be further

These factors, as well as mea

improved over existing standards.
ns for reducing the production cost,

will require further study before this industry can be successful

in Vietnanm,

Where feed is not a priority objective, a modern, large scale
starch producing plant would be a highly worthwhile investment for
Bibiiography Source No. 9, states manioc starch can be used as
a starting point for sweeteners in the soft drink and confectionary
industries and could save %.,0 million of imported sugar per vyear,
Starch can replace up to 80% of the molasses now used in making baker's
veast and MSG,and contd save an addit ional nearly $1,0 million in

import costse (Sco 3 above),

v
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Experience in the United States indicates that starch from corn,
used as the basis for sweetners sold for about 44% less than sugar
in the first half of 1974, The same order of savings are possible
in Vietnam from manioc. Source No. 9 concludes that any country
with a reliable local supply of starch such as Vietnam can use starch
in substitution for costly sugars=based commercial swectners,

Starch is also the basis for the moy amice and monosodium
glutamate ("Accent") manufacture,

r Industry Candidates

3.22,1 Essential Oils

Some tropical countries are cultivating plants for the productio
essential oils used for perfume and odorizing products. The outlook
for essentinl oil cultivation in the Cantho area is not promising
as shown in the tabulation below (see Section 2.2 above for soils
discussion).

The main reason for the unsuitability of the Delta is the lack
of well=drained and ventilated moils and the high acidity of the
soils,

(Table 7.22.1 continues on next page)




Table 3,22,1

COMPARISON OF CONDITIONS REQUIRED FOR
CULTIVATING ESSENTIAL OIL PLANTS VIT™H
CONDITIONS IN THE MEKONG DELTA

(A) (B) (c) (D)
Type of Essential Suitable Suitable Suitability of
0il Plant Soils and Weather pH Value Delta Conditions

n&ﬂ! etc,

Citronella non-clayey, PHs 6.5-7.] Unfavorable because
regular rainfall of 4 « 5 pH Soil

Lemon Grass Can grow in lateritic Neae Clayey soils of
(red) Soils (Xacat Delta not suitable
and Don Thuan) or
gray soils (Ong Yem)

Regular rainfall
on high ground

Patchouly Well drained, loose Judging by the fact
soils, regular rain- patchouly grows in
fall well-drained, noneacid
s0ils of Sumatra, Malaysia,
Reunion on high grownd,
doubt Delta suitable, A]aso
March-December cultivation
precludes well=drained
soild needed by patchauly,

Mentha Arvensis  Well drained, Saudy Delta 80ils do not
Soils., Regular raine match conditions in colusm B
fall

High ground as on Believe Delta too lowiand dry
western slopes of season would stunt plants
mountains in Quang dring ] year growing cycle,
Nam, Quang Ngai

Provinces

Eucalyptus High humus, well Delta Soils are not sandy
ventilated,
sandy soils

Source No. 6%
in Bibl jography, Appendix F




Je22.2 Mushrooms

Mushrooms could become an industry, dried in the near future,
but canned later on when Vietnam imports or makes blackplate and has
economical canning processes, The mushroom could become an
valuable additional cash crop for the farmars, as it has in Taiwan
and Japan for example.

In Japan, mushrooms (called"Enokidake') are cultured in urns
filled with rice bran and saw dust. Such culture has reached
large=scale proportions and 20,000 tons are produced monthly,
centered in Nagano Prefecture. (Bibliography Source No. 613),.

In Vietnam, mushrooms are already being cultured successfully
using chopped rice straw as a medium

3.2) Insecticides and Pesticides

In the calendar year 1973, 3,278 metric tons of pesticides
and herbicides were imported or approved for import. The value of
this 3,238 tons was U.S. $5,985,448,

In the calendar year 1974, imports of similar magnitude were
reported for all types, except that DDT imports declined.

Of the total imports in 1973, 11% were financed with foreign
exchange al located by the Government of Vietnam and 89% were
financed by USAID. The top ten products imported in 19773 are
listed in Table 3.23 on the next page. Not shown in the table are
imports of "Endrin technical'" which, along with DDVP (Vapona),
is important for the new TN paddy varieties.

No records are kept, according to USAID, of the consumption of
pesticides and herbicides by region, but the major use is for paddy
cultivation., Since B5% of the paddy is grown in the Delta's 16
provinces (See Table 2.)), we estimate that about two thirds of the
tonnage or 2,100 tons are used in the Delta,

We suspect that the application of these materials is substantially
below optimum norms, The Industrial Development Bank of Vietnam
branch in Cantho states that the ideal application is about 15 kg.
per hectare, If this is correct, the Delta's 2,0 million hectares,
would have a requirement of 30,000 tons or more than 10 times the
tonnages now being applied.

At a later stage, it would be useful to examine the pesticide/
herbicide distribution system, the economics of importing in larger
bulk, and packaging on the Tay Do Industrial Park,

The improved application of pesticides wauld reduce predatory
insects,el iminate more weeds and could well increase the Delta paddy
yields by 8 percent or more. At today's prices of over $450 per
ton (Table 3.2-A),this would represent substantial foreign exchange

earnings for Vietnam (g,0 million tons x 5% = 250,000 tons x $450/ton-
$112 million),




Table 2 22

VIETNAMESE PESTICIDE AND HERBICIDE IMPORTS =-- CY 197)
(Unit: Metric Tons of Active Ingredient)
(Source: USAID/Cantho, Letter from Sr. Ag. Advisor,
Am Esb/CGeh)

Iype USAID USALID GVN
lmports Approved Imports
Licenses and Licenses Total

DT 75% 569 - - 569

Microsel 164 128
A/ca S8ilicate

Diazinon 229 52
DDVP (Vapona) 62
2,4«D Herbicide 50
Dibron Technical 100

Malathion
Technical

Azodrin 8
Sevin Technical

Texaphine -
Technical

Subtotal)

hel

2,067




Je2h Seed Conter

In Chapter 4, we are suggesting the establishment of a future
paddy processing center on the Tay Do Park. Central to this proposal,
is a modern mill for maximum recovery of by=product bran and the
production of premium grade rice for export., Hopefully this would
be only the first of such facilities aimed at gradually upgrading
the Delta's exportable rice surplus to world market standards,

The success of milling operations using the rubber roller system

depends in large part on the continuous, uninterrupted processing of
uniform paddy.

Frequent shut downs to adjust the rollers has been one of
the main problems encountered in the period of mill starteup
operations in developing countries, Such interruptions frequently
stem from the fact that precise adjustments of the rollers are
needed and any change in the size or shape of the grain can jeopardize
the outturn quality and the profitability of the mill,

Since 1968, the new TN varieties have been introduced from
the Internat ional Rice Rescarch Institute at Los Banos in the Phil ippines,
These varieties are rapidly being accepted (see Figure 1.2=A),

During our field survey, we interviewed a farmer who showed us
soced for the TN 5, TN 8 and TN 20, He was growing all three varieties
plus the local long grain (Nan Keg) variety,

The following principal varieties of paddy are found in Vietnam:

Paddy Varicty Grain

Local Long (Nang Keg) Long

™ § Medium

™8 Medium

TN 22 Medium
Floating Red Nn.a.

TN 20 Medium
Aromatic (Nang Thowm) Long, slender

(Bibliography Source No, 40)
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To assure the success of future milling operations, agreement
should be reached on the paddy varieties that certain farmers will
growi contracts should be executed to assure uniform rav material
for the milly and a rigid inspection system adopted at the mill
to help assure continuous out-turn of a quality product .

During our field survey, we found that the seed dealers and
farwers were not always sure about the identity of seeds. Dealers
were reported to have sold '"sorghum' seeds, but the buyers
learned She seeds were something else, Confusion over the new
rice varieties will linger for years,especially in the more remote
areas of the Delta,

To help assure the delivery of uniform paddy to the new mill,
we are suggesting the establishment of a certified seed center,
stressing the vholesale distribution of certified varieties of
seeds (See Chapter 4, Pe 171)
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CHAPTER 4

POTENTIALLY FEASIBLE INDUSTRIES
(PRE-FEASIBILITY STUDIES)

ko1 Rice Milling

Almost all the rice milling in Vietnam is based on the '
abrasive, out-dated type of milling resulting in a high
" percentage of brokens, 4 to 11%, (See Table A,1-A)

Table 4,1=A shows typical mill outturn found by the FAO
team in the autumn of 1974 (»), Table 4,1-B shows the
recovery goals of the Mekong Rice Mill in Saiaon, as reported to
our own field survey group. We think that the results shown
in Table 4.1-B are goals only and are rarely achieved.

Rice milling at the village level is still predominantly based
on the old "Kiskisan'" or Engelberg type screwetype huller. Even the
"hand pounding' method is still used as a milling method in rural
areas,

In order to achieve a reduction in brokens and a better bran
yield, and to produce rice of export grade, a modern facility is
needed based on the rubber roller technique i.e. rubber or plastic f
rollers rotating a differing speeds to remove husk and bran by '
pressure rather than abrasion,

Rice mills should have a minimum daily capacity of at least
500 tons per day in order to yield 40 tons of bran per day (i.e.
8% of the paddy intake; see Section 4.} below).

For village level operations, off the Tay Do Park, an improved disk or
contrifugal type mill is desirable and represents an intermediate
technology between the present wasteful methods and the moderately
large scale milling,we are suggesting for the Tay Do Park.

(See Appendix

L,1.1 Adequacy of Raw Materials and Potential Surplus in bDelta

The demand=-supply balance of paddy in Vietnam is not clear- cut,

but we have made some estimates, The population of Vietnam was
19.9 million in 1973 and paddy production was 7,025,100 tons

. for the same year (Source 19), Assuming a milling rate of 62
percent (62 percent of the paddy by weight), the production of
milled rice was 4,355,560, Dividing this figure by population,
suggests an annual per capita consumption of milled rice of Z19 kg,
which is too high judging by other evidence. Other evidence
suggests that annual consumption per capita is about 150 kg in the
Delta ¢ see Table 4,1-E for comparisons with other countries,

(* ) From Source No., )i in Sibliography
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OUTFUT GOALS OF MEXONG

Table h,1-B

RICE MILL,SAIGON, SEPT, 1974

Product KQe % of Total
Finished head rice 100 62.5%
Brokens No, 1«2 7 hho %
Bokens No. J=h 3 1.9%
(Rice subtotal) (110) (68 .8%)
Fine bran 13 8.1%
Course bran 7 h.W%

(Rice + bran subtotal) (130) (81.3%)
Husk 23 15.64
Immature grains ] 3. 1%
TOTAL 160 100,0%

e 13] -




We believe that if the process of threshing, drying, storage,
milling and the utilization of bran are effectively managed,
including the village level milling, yields, as shown in Table 4,1-C,
will be attainable. According to these yields,we have calculated
the demand-supply situation for rice of the Delta and of Vietnam
as a whole in the form of milled rice as shown in 4,1-D, namely a
surplus of 1,375,560 tons annually,

In preparing Table 4.1-D, we assumed that the annual per
capita consumption of milled rice in Vietnam as a whole i»
150 kg This figure does not include broken rice used for rice
cakes, Since Vietnam is producing large volumes of rice, and rice
constitutes a major proportion of the total food intake, Table
4,1-D indicate< a per capita consumption considerably higher
than that of other rice consuming countries in Asia shown in
Table 4,1-E,

Based on these assumptions, Table 4,1<D shows that there is
a surplus of 1,370,560 tons of surplus rice in Vietnam, but in actual
fact, the demand and supply appeared to be out of balance in 1973
and 304,000 tons were imported. (Sece Table 3,2=B).

The reasons for this "imbalance'" include incerrect statistics
plus the following loss factors

a. The loss of rice due to the security situation, which has
probably been =ubstantial. (figures are unobtainable.)

b, The losses during storage and transportation because of
spoilage, insects, rats, and leakage from ripped bags. No exact
percentage of loss is known,but estimates of 15%, were often
reported to us in Vietnam, Tf such losses are actually 15%, then
they could be 516,000 tons of milled rice annually in the Delta
(3.4 million tons x 15%).

¢es Excessive quantities of broken rice due to checked grains
cauted by inferior milling practices and inferior drying technology.

See Table 4.1=A for the results of tests conducted by the FAO
rice team in Sept. 1974, More than 10% of the rice was broken in
one case, about 7.7% in a second case and Q.Qin the third case,

During the field survey in Vietnam, we observed milling operations
in village mills where the percentage of broken rice appeared to
exceed 10 percont, The broken rice is sometimes mixed with milled
rice to produce a low grade of milled rice for human consumption,
but is usually sold for feed or for the manufacture of rice products
at lower prices than normal milled rices This means that the
reported yield of milled rice is accordingly less, If the percentage
of broken rice is reduced by modern milling methods, to half the
rxisting percentages i.e. to about 3%, this alone would mean a Delta
milled rice production increase of 140,000 tons of milled rice,

(7 x 5.6 million tons of paddy minus 7% x %.6 million tons of
paddy x 62% -138,923 tons,)
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Iakle Aol

ASSUMED YIELDS OF RICE AND PADDY BY-PRODUCTS IN DRLTA
(Assuming Efficient Precessing)

Sentity Basis far Calcnlatign
Paddy 100 .-

Browm rice 72 Paddy x 0,72
Milled rice 62 Paddy x 0,62

Broken rice 3 Brown rice x 0,0h

Fine bran Brown rice x 0,09
Course bran Fine bran x 0.,%
Bran oil Fine bran x 0,12
Defatted bran Fine bran = Bran oil

8, Tsuji, sraber of
Cantho survey tean
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Table 4,1-E

PER CAPITA CONSUMPTION OF MILLED RICE IN FOUR SELECTED
SOUTHEAST ASIAN COUNTRIES =- 1972

(POR COMPARISON WITH VIETNAM CONSUMPTION)

1 J74 3/ Milled Rice
. Population Paddy (MT) Browm Rice (MT) Milled Rice(MF) Per Capita
{kg)
Indonesia 123,110,000 18,585,000 13,009,000 11,708,000 95.1
Philippines 39, 000,000 5,437,000 3,759,000 3,383,000 86.7
Thatland ho, $%0,000 13,270,000 9,289,000 8, 360,000 2062
Malaysia 10, 440,000 1,786,000 1,250,000 1,125,000 107.0
TOTAL 213,100,000 19,078,000 27,307,000 24,576,000 115.3
{avearage
for four

countries)

1/ FAD Production Yearbook, 1972
2/ Pnddy x 0,70 (loss is largely husk)

Y bBrown rice x 0,96 (loss is largely brokens and bran)
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The above calculations mean that there already exists a
potential of surplus rices Even if the losses attributed to
the current hostilities were to continue, an improvement in the
percentage of brokens woauld further contribute to a rice surplus,

Table 4.1=D above shows the demand/supply o rice in the

Delta, and suggests that there is a theoretical surplus, after the
consumption needs of Vietnam are met, of 1,370,000 tons,

If the surplus were in fact to materialize, rice would play
an improtant role in the total economy. Furtherwmore, the bran
is widely in demand as feed for chickens, cultured fish, and ho@s.
bran would be even more valuable if the oil is extracted first and
then the residual oil cake used as an ingredient in mixed feed.

The edible o0il is an important material for human consumption
the defatted bran is raw material for agro-industries and feed,
This will be discussed in greater detail in Section h,2,

The following factors could increase the surplus even more:

a. Better irrigation in the dry season (Section 3.19)

be Dams to prevent inland flow of brackish water at high tide
(Section 3.19)

ce Better application of pesticides and herbicides (Section 3.23)
d. More deep plowing by tractors (Section 3.15)
e. Greater cultivation of the TN varieties (Section J.2 and 3.24)

f. More limestone and fertilizer (Section ).18)

e 136 -
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h,1.2 Integrated Receiving and Cleaning, Drying, Storage, and Milling

The proposed paddy processing facilities would consist of
four elements as described below., The receiving and cleaning unit
and the drying unit would operate in phase with the harvests
(February and September for TN ricej see Figure 3.2,-B earlier in
this report). These units would operate only 60 days per crop or 120
days during the year.

The milling unit would operate continuously 20 hours per day, with
down time for maintenance and some hollidays, on an assumed 300=day
operating year, The objective of the four units would be to provide
an even flow of paddy in such way as to maximize utilization of the
milling section. A description of the four units follows:

) I Receiving and Cleaning Section

This sections is capable of handling wet paddy at the rate of
50 metric tons p-r hour.

The above capacity assumes the following conditions:

le Quantity of paddy to be processed per crop: 30,000M, tons
2, VWorking period p-r crop : 60 days
3+ Paddy receiving time per day : 10 hours per day

From the above, the quantity of incoming paddy per day is,

0,000 tons
%Ty-s_ = 500 tons /day

As result, maximum receiving and cleaning capacity is

300 tons x 1,2 (*)
10 hours

(*) Safety factor

= 60 tons/hour

The safety factor is needed to provide more paddy than the minimum
capacity of the dryer see below,

2. Drying Section

This section is capable of drying wet paddy at the rate of 50 ton-
per hour (straighterun capacity) and is capable of reducing the
moisture content of wet paddy from a maximum of 18% down to 14% by
weight of dry paddy, This requires five passcs through the dryers
with a certain tempering time between passes. The above capacity
assumes the following conditions:

le fuantity of incoming Paddy per day : 500 tons minimum
2, Working hours per day ¢ 24 hours/day

From above, maximum drying capacity per day js:

300 x 1,2 (*) = 600 tons/day
(*) Safety factor
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As a result of the safety factor, the maximum drying capacity
per hour is,

2 sses

600 tons x
hours

= 30 tons per hour

3. Storage Sect ion

This section is capable of storing 15,000 tons of dried paddy
having a moisture content of 14% in steel corrugated silos.

h, Rice Milling Section

This section is capable of taking in paddy of average quality
and conditions and process the intake at the rate of about 15 tons
per hour, (14,3 tons dry)

The above capacity assumes the follwing conditions:

1, Quantity of paddy to be processed per crop @ 30,000 tons

2., Working period per crop : 150 days/per crop
j. Working time per day : 20 hours/per day

From above,the intake capacity of the milling section is:

30,000 tons
150 days x 20 hours x 0.7 (*)

2 about 15 tons/hour (14.3 tons dry)

(*) Safety factor

5, Assumptions regarding Raw Materials (Paddy) and Final Products
(White Head Rice)

1. Incoming paddy is of Fair Average Quality (F.A.Q) of the
laest crop, having maximm moisture content of 2A% webe and

containing not more than 2% of immature chalky or red
kernels, and not more than 5% of cracked grain by weight
of paddy,

2, Vvariety of paddy is TN or traditional varities grown
in the Delta, Victnam,

j, Specific gsavity of the above paddy is assumed to be
0.58 tON/. .

he Ratio of husk against paddy is below 23%.
s« The final product is to be export quality ,white rice,

6., The spocific gravity of white rice is assumed to be 0.8 ton/l’.
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6, Assumptions Regarding Operating Conditions

1. Average mean temperatuce 25° C
2, Average mean relative humidity 70%
3¢« Anmual rain fall 1, 500mm

k. Wind velocities
8. Soil bearing pressure

Average 3.0-4,.0m/second

1 ton per sqyare foot

(10.8 tons/M”) at a

depth of 2 wmeters

6. Estimated required horse power @ Approx : 850kw. (1,139 Hp)

7. Fuel for dryer Light oil or Kerosene

Calorific value =- 10,000Kkcal/kg
Density == 0.9 kg/liter

ea oo oo se e

Comments on Above Description and As ions

There is already a warehouse for sterage near the landing jetty
on the Tay Do Industrjal Park (Sce Figure 1.2). Thix warehouse ix
30 x 140 M or 4,200 M° and is capable of storing 10,000 tons of paddy
Bibliography, Sources 10 and 27, If this warehouse were used,
the total costs of the rice center would be reduced, (The Wildman
Report," Source 45 recommended 69,000 tons of storage space of
Cantho by 1974-75,)

The averagc mean temperature, humidity and rainfall at Tay
Do are higher than the above assumed conditions: Mean temperature
i< about 260, mean relative humidity is about BI%, and rainfall is
1,756 mm. gibliography source 21 for An Xuen Province,
and Source 11 for Phong Dinh Province.) The sssumptions stated
above are "average means,'" and up and down deviations are contemplated
in the plant design specifications, We believe that conditions
at Tay Do will be found adequate for the mill,

The soil bearing pressuce of 1 ton per square foot or 10.8 tons
per square meter can be met with about 9) piles. The steam turbine
already installed and operating at the 10 MW power plant in Tay Do
weighs 10 tons per M° plus cement of 2 tons ger M<, This is only half
the allowable maximum of 20 to 25 tons per M according to engineers
who built the Tay Do power plant (Hazama Gumi Co., Ltd. of Tokyo).

The 30,000 KW power plant at Tay Do is currently underutilized,
and there is ample power to meet the connected load of 1,139 KW
assumed for the rice mill,

ll'cagitulationl of Annual Processing CaEcitz

The foregoing capacity data, re-expressed in terms ol amwual
capacities, are as follows:

Receiving and Cleaning: 10 hours per day x 60 tons per hour x

60 days per crop x 2 crops per year = 72,000 tons of wet paddy
per year,
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Drying: 500 tons per day x safety factor of 1,2 x 60 days of
operation per crop x 2 crops = 72,000 tons of wet paddy per year.

Milling: 14,7 tons per hour x 20 hours per day x 300 days
per year x 0.7 = 60,060 (60,000/300 divs x 20 hours x 0.7).

The products of the mill would be approximately as follows:

Product Tons per J00=day Tons per Day
(% of Paddy Intake) Year of 20 hours .
Milled Rice (62%) 37,200 124
Brokens (3%) 1,800 6
Fine bran (6,5%) 3,900 13
Course bran (2,0%) 1,200 9

Profitability on Dryer, Storage Facilities and Mill

We have estimated that the dryer, storage and milling sections
would have a favorable profit outlook as follows (rounded to U.S,
dollars, mitlions):

1. Invested capital in fixed amsets ceeeeeecssBh6 million

11, Investment in working capital eceeecesocecee$5.8 million
i, Total (l + Il)oo..oooooooooooooooooooooooo‘lOQIQ mill ion

1v. Annual recurrring COBLY coeeevenne o.......’l‘b.Q million

Ve Annual revenue from 8ales ceeescscsessssesdlBe6 million
Vi. Annual profit (V - 1V)oooooooooooooooooooo‘ ,.7 million
Vit, Return on sales (Vl/V)oooooooo.oooooooooooo 20%
VIIl. Return on fixed asset investment (VI/1).ee. B81%

IN. Return on total capital investment (VI/111) 6%

The calculations are shown in greater detail in Table 4, ,2
below. The estimated profit of $2.,1 million assumes that export
grade rice will sold to foreign buyers at $480 per ton,

The direct foreign exchange capital for imported items or
sorvices is $2,7 million (items A=l through A<h plus 85% of
itom A«18 and 60°% of item A=20),

The local currency capital required is $5.8 million (working)
plus $1.,9 million (fixed assots) or a total lecal currency capital

of $7,7 million, .

The ratio of local to foreign capital is about 3 to |}
(‘.57.7/?.7 2.85)0
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Table &,1, 2

Profitability Estimates on Rice Mill

Complex Proposed for Tay Do Industrial Park

{(Unit: 000's of U.S.$%)

Assumptions: (1) The exchange rate from VN$ to US$ is VN$GBS -

U.S.$1.00 ) '
(2) First class construction costs are VN$70,000/M” (1S$102)
(3) Rent will be paid for 10 hectares on the Tay Do

Park at US$0,50/M™
(%) Milled head rice of premium grade will be sold at

$480,

(5) Power costs are VN$36.8/KWH, 1974 industrial rate.
(6) About 93 piles will be required, driven to a depth
of 50 meters (as in the case of the J0 MW power
plant at Tay Do), and piling will cost US$49/Meter

driven,

Non-recurring Costs (Invested capital in fixed assetseceocss e M!ﬁol

A=l

A=2
A3
A=h
A5

A=6

Imported machinery for milling section

.l....ll.l.....ll.......ll..lllll....l.... 949
Imported transfOrmBr cocieceos sossssosssssssscocasnse 17
Imported machinery for drying and storage Sections... 1,441
Engineering fee for installationeececsesssseccscosose o 10
Unloading of equipment and transportation to site from
saim....l'll....llll...ll.....llll....lll'l...l.... ')h
Transport of piles from Saigon (930M of steel tubes), 20

Civil engineering work:

A=?

A-8

A=9
A-lO
A=11
A=12
A=-1]
A=lh
A=15
A=16
A=i?
A-18

A-19

A=20
A=2]

Storage silos (30 x 120 M - 3,600 Ma)..a............. 367

Paddy receiving station (8 x 16 - 128 MH)'.OICOOOOOO e 113
Rice mill building, 3 stories (10.5 x 2 x 3 = 1,638 M7) 167
Husk collection station (7 x 7 M 49 M“) . .......... 5
Warehouse, 20 x 0 = BOO M ,.iiiiiveopeererecsoronss 82
Transformer installatjon, 7 x 7 - 49 M eiiteecsonscns 15
G.ﬂ'age. 8xl63128H @0sc000000r 0000000 c00 0000000 l’
Dormitory and Canteen, 15 x 7 = 105 M eiiiiiienernnns 11
0ffice, l5x7 = IOSM 0000000000000 rsscss0ccsp0 e 11
Truck weighing scales ingtallation, 15 x 7 = 105 M ,. 11
Guard house, 2 x 2 = & M ., i0ecectttcossssssscssscnes 1

Piling and cost of piles, 10 M long steel tubes, 5

per piling welded end=to end, 93 piles 50 M deep,

costing $49 per meter (93 x 50 X $49)euiiiiicennsonns 208
5 trucks, 2 cars (average $6,429 each, no customs dutyy

see C, 15 below).olllll000l00...Ol.l.....'ll...l.l... ’.5
Two foreign engineers in residence 12 months eceees s 100
Ocean rrﬂiwtooouuuuuloooouoooooouooooolunoooooolcooo 6”3

(&btotal)..................................... ......(s“'lB])
contiﬂ”nciﬁﬂ 10% of subtotal ceicesccectssososvscsee h18
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H.,

Working Cngital

Should have working capital in first year sufficient to

process 1 crop, i.e. 6 month or 0.5 x $11,505 (see subtota'

of recurring costs below).

........................‘ 5’752

C. Recurring Annual Costs (1st year only; item Cel16 lower in 2nd

De

yG.r)ccoo-ocococooooooco-ooooco-ocnoomLm

C=1 Wages, day shift (54 men x VN$800/day average x 300
dayl)................................ 19'
C=2 Wages, evening shift (38 men at VN$800/day ave. x
300 dayl)................-....... 13
C=3 Wages, night shift (38 men at VN$80O/day ave, x
Jm dﬂys)ooncocooocccoccoooco-onnnc 13
C-" Management and techmical staff at plant (6 men x
US$8,000) 440 4s 418
C=5 Paddy procurement staff (5 at US$8,000/yre)ececcccssces ho
Ce6 Electric power costs (1,139 KW connected load x 300 days
x 20 hours/day X VN’)G.&O per Kwh - VN‘ZZSI 05 'illo)onoc 167
C-7 Paddy raw matcrial costs (VN$109,500/T x 60,000 tons).. 9,591
C«8 Jute bags (half of 372,000 jute bags containing 100 kg
ecach costing VN$300 each == polypropylene 50 kg. bags
wotld be cheaper.)..................................n. 186
C=9 Spare parts, roller replacements, maintenancesccscesoss 250
C=10 Fuel oil for dryer (194 liters/hour x VN$69/liter x
24 hours/day x 120 days/year =VN$3B.6 million)eeecssess 50
Cell Intcrest at 9% on invested capital in fixed assets
(% of Item A,..o....onno.o.lnlccooocnccc.cc.,‘o..o.con. ,'12
C=12 Rent on 10 hectares in Tay Do Park (100,030 M7UIS$0,50) 50
C-13 Depreciation on plant @ 10% annually (Item A x 20%)ee. hoo
(Suhtotal of annual recurring mstﬂ)ooocoooooocoooccoo"ll.%,”)
C=14 Contingencies and overhead n.e.c, 10% of subtotal of
recurring COSLBosovoovoeossssscsststensscsscooscsnsscoscnceee 10150
C=15 Taxes on income, land, and customs duties
(exempted under Law 4/72, June 1972, Regulating
Investment in Vietnam, Chapter 111, Articles 3,53,7)i¢¢e none
C-16 TIntercst at 20% on half of recurring cost substotal .. 14130
C‘l? Cost of .“ﬂlt‘s at P)% of ite. D belﬂ'.nnnnccocnonooconnno 93:.
CL10 et <eridce on A (Starting in 3d vear), Javear lean 170
Annual Revenue from SAleM gocesoscccttscstccsccccsssososcocsee 62
D=1 Sale of 37,200 tons of milled rice ($480/ton
transport to Saigon by truck at US$6/tone.cececscvccece 17,633
D=2 Sale of fine bran (3,900 tons GVN$90,000,/ton)eeeccrsrses 512
D=] Sale of course bran (1,200 tons @VN$50,000/ton)ecsscoss 88
D-’i Sale of brokens (l ,800 tons wn‘l”,M/toﬂ)oooo-oooooo ]‘)t‘
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Be m C_om.d with mx Recurring Costs First Year

Item D, Anmial revemue Ifrom sales.ceeccocesesessscvocce ’18.627
Item C, Annual recurring costs

(includes debt service, depreciation,
cmtimchl).-.u.....-.............-........--.-... 1’.,,9()7

'0 M!”l Profit (D'C)uoooooo000ooo-..oocucccocooooccccco-.ou jg?go

' Ge Return on Sales (F/CI].72d18'627)000500000o-oooc-oooooooooo 20%
M. Return on Invested Capital in Fixed Assets (F/A=3,7:0/4,601) 81%

l. htﬂn on Tot“ gl!t’l "/A * B 33,7’-“’“,“" + 59752)000000 "()%

(Note: Profitability improves in second
and later years because of reduced
interest burden on working
capital; see C-10 above)

4.2 Related Agricultural Proge ams

Defore the rice mill is erected, careful steps should be taken
by the Ministry of Agriculture, the related extension sorvices, and
the Agricultural Development Hank to initiate a program of farmer
education regarding the cultivation of uniform paddy.,

A related step is the establishment of a saed center as ment ioned
in Sections 3.24 and 4.8,
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hey Milling and Drying outside the Tay Do Park

helel Milling

Mills in rural areas will doubtless serve a local purpose for
many years, However, they are usually the Kiskisan or Engelberg type
hullers which attain a head rice yield of about 50 to 55%, ‘compared
with a proper yield of about 62%.

Inefficient hullers are being replaced gradually by a type of
mill representing an intermediate technology, the disk sheller
(known in Japan as the "enshin ryoku riyo no shogeki shiki wmomi
suriki''). These are already beginning to be marketed in the Delta
through the Mekong Agricultural Machinery Co., No. 17 Le Van Duyet,
Angiang Province,

Such mills typically have a capacity of 600 kg. per hour, they
require 4 persons to operate and cost about $5,000 ce.i.fo Cantho
(including diesel engine, mill, scales, parts, jigs and fixtures),
The building should cost about $3,000, raising the total price to
$8,000. Illustrations of this type of mill and the housing therefor
are shown in Appendix F,

In the event that capital is not available for the large,
modern mill ($10.4 million; see Section’telel), a series of these
smsller=scale, but high-productivity mills, located within a
radius of 10 kilometers of the Tay Do Industrial Park, could theoretically
supply enough bran for a bran oil mill with a daily capacity of LO tons
per day. This bran oil mill is discussed in Section by below,

The calculations for this assumption are as follows: To obtain
40 tons of bran per day, about 104 modern disk shellers
would work 200 days per year, milling 620 tons of paddy per day from
two crops yielding 3 tons per hectare each or 124,000 tons of paddy
per year, One hectare of paddy land cauld yield 6 tons of paddy from
two cropsi 124,000 tons of paddy divided by 6 tons would require
20,667 hectares, ard there are mo-e than enough, i.e. 11,400
hectares of paddy land within a radius of 10 miles of Tay Do,

About 104 rice mills, would be needed to process 124,000 tons of
paddy annually i.es 104 mills x 0,62 tons per hour x 10 hours x 200 days
annually - 128,060 tons yearly of milled rice,

The required 104 mills would cost less than a million in U.S.
dollars (104 mills x %8,000 each - $872,000), However, to be a
successful source of bran, the 104 mills would have to be organized
efficiently and bran transported to Tay Do within three days of milling to
avoid spoilage.

he3e2 Drying

The seriousness of the problem of drying paddy in the Delta can
hardly be exaggerated. Paddy harvested in remote areas is spread on
bare earth to 'dry" in the sun G.metimes paddy is spread out on concrete
slabs if the farmers are well off). Paddy collected near roads is
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spread along the edges of highways where it is frequently crushed by
vehicles and re-dampened by squalls. Foreign matter, dirt, cracked
grains, and bird losses abound. Some of our respondents in Vietnam
guessed that only half the paddy harvested in rural areas ever
reaches a mill, Because of double and triple cropping, drying
by artificial means in the wet season warrants urgent consideration,

Aside from the large scale mechanical dryer (see Section 4,1,.,2),
small, inexpensive dryers in rural areas conld reduce such of the '
current loss,

hok Rice Bran 0il
ho‘ol Backzound

The refining of rice bran oil is not widely practiced in Europe
or the United States., This is partly because of the comparatively
greater availability of other oil-bearing raw materials (soy beans,
oil palm, safflower,cotton seed, peanuts, corn, lard.,) 1In Japan,

a chronically oil-déficit nation, the rice bran oil industry has
prospered, especially since 1930, Today, Japan produces about 70,000
tons of edible o0il from rice bran and 30,000 tons of industrial oil
(i.e. for soap) from rice bran,

Certain tropical countries are also successfully producing ,
rice bran oil, such as Burma, India and Thailand. These countries P
share in common a shortage of oil=bearing crops other than rice
(Bibliography, 37,41 and 42),

holoo2 Market for 0il

Vietnam is chronically short of edible oils. Imports in recent
years have ranged from a low of 5,000 tons in (741/73 to 6/30/74)
to a high of 26,260 tons (7/1/71 to 6/30/72) valued at $3.6 to
$5.6 million respectively (See Table 4.4),

b= |




The deficit in edible oil is not really showm by the import data.
Retailing at 1,000 piasters per liter, imported edible oil is out
of the reach of most of the Vietnamese population who go without or
satisfy themselves with locally crushed peamut oil,

The world market for edible oils is large and rising In
1972, Vietnam's best trading partners imported edible oils,
valued at more than a half billion U.S. dollarsi see following
tabulation from Appendix B, : H ’
S1TC Code No, Isports in USS, Millions . »
421.2 Soybean oil $ 59.1
421.3 Cotton Seed oil 27.3
21,6 Sunflower Seed oil 113.1
“21.7 R.”' Coll.' Hlltll'd 0‘1 39.2
423.2 Palm oil 243.1
422.3 Coconut oil (copra) 141 .4
Total cesssscsesesee ’62302
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S.0.3 Marhet for Batatted B

ren oil entraction is primarily intonded te yield highe
value odidble eil, but it is slee necessary te tahe inte censideratien
the high value of defatted bran as an animal feed.

Presh bran is utilised fer various purposes world-wide, but in
Japan, it is ususlly not used as feed directly, but the defatted bran '
ie used as a feed:. The fresh bran becomes rancid in a few days and,
the nutrients sre no longer svailable,

On the other hand, defatted bran is stable for longer periods of
time and is a valuable wixed feed ingredient. Furthermore the protein
cantent of defatted bran is higher than fresh bran and thus is a
oare valuable feed, Table 4.,4.) shews that defatted bran contains
17.68 protein as cempared vith 14.80% in fresh bran. (17.6/14.8 =
19% mere proteim om a weight basis.)

Table ‘o‘o)

CENPARISGN OF FRESN AND DEFATTED BRAN BY
AVERAGE FERCENTAGES OGF CONFONENT MATERIALS

Unit: Percentages)
Prosh Bran Defatted Range of Content
wran Found in Defatted
e

eistwre 1).5 i1.) 10,4 - ‘an.
Cude Pretein 1.0 17.6 16.6 - 18.3
0l} content 18.8 1.8 1.3 - 3.8
Seluwable Nan-ntitregonsus 33.) 0.5 7.3 - 9,6
terials
Gress Fidber Comtont 9.0 9.9 0.3 -~ 10,9
Ash %4 1.4 10,3 = 18,1}

Soures: §$, Touji, ‘ember, Canthe
Survey Team

T™ese data were prepared by .
oonducting a seriee of tests

in Japan during 1963,
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In other countries, defatted bran has gained acceptance because
of its stability and acceptance by animal breeders, We believe that
the added quality of stability will enhance the acceptability of
rice bran in Vietnam. (As mentioned in Section 3.12,2,rice bran is
in demand for fish culture and for heg and chicken raising.

hoh,4 Problems in Oil Extraction

There are problems in bran oil extraction, but we believe these
can be overcome in Vietnam as they have in Thailand or Burma.
Bran oil is recovered by the smsolvent extraction process as in the case
of soybean oil, This solvent extraction process requires a largee.
scale processing plant. The minimum economic size of an extraction
plant is 40 tons per day (described in Sect. h.4.7 and 4.4.8)

The solvent used is hexane, a volatile petroleum fraction, and
plant safety standards mst be carefully observed,

Bran oil is composed of very small particles so special carve
is required to separate the micella, Sovbean oil, for examples
consists of particles which are larger than those in bran oil and the
separation of the micella does not require the sophistication
characteristic of bran oil processing,

Fresh bran from rice mills contains enzymes which cause
deter ioration and instability and lowers the quality in as little as
3 days of storage., Therefore the fresh bran from rice mills has
to be processed almost immediately., An integrated sy-tem i3 needed
ideally consisting of a large=scale rice mill and a nearby bran oil
extraction plant.

The oil extraction efficiency is directly related to the oil
content of the bran, The existing rice mills in Vietham are producing
cour se bran containing substantial percentages of husk plus fine
bran which is relatively free from husk, An admixture of husk
seriounsly reduces the efficency of extraction, It is therefore
desirable to obtain a bran supply from mills which produce relative
pure bran, as is currently being done in Japan.

ho4e5 Outer lLimits on Delta Production of Rice Bran 0il

In most countries, it is unreasonable to assume a 100%
recovery of the oil content of rice bran, However, a desirable
goal for the Delta would be to extract oil from about half the surplus
paddy, Assuming an oil recovery of less than one percent {(0.78%) of
the paddy by weight, the Delta®s 1,371,000 ton paddy surplus
(See Sect. 4.1.1) could yield sbout 5,347 tons of oil (1,371,000
tons x L0078 x 0.5 = 5,347 tons),
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¥We are recommending that production be started on a minimum
economic scale at the Tay Do Industrial Park, and then be gradually
expanded as more sources of bran materialize (See below, 4.4.7).

We are not implying any reduction of efforts to maximize the
production of other oils, coconut, kapok,peanut or soy bean oil.
However, rice bran in the Delta offers the most promise for an edible
0il industry since the raw materials for other types of oils are
widely scattered or limited,

In the event that capital is not available for a bran oil plant
described in the following section or in che event that bran or other
oil=bearing materials are in short supply, an intermediate technology
for extracting oil in smaller volumes could be adopted for a plant at Tay
Do. We are referring to the expeller method of extraction which is
often used when raw materials are in short supplye This method has
the disadvantage of producing a by-peroduct cake containing an oil
residualj this becomes rancid in a few days and is therefore not a
suitable for feed unless consumed almost immediately after crushing.
However, in the long run,oil-bearing by=product cake, just like bran,
can be further processed by the solvent extraction method. Therefore
an expeller plant, although not an ideal process, could find a market
for its cake when a full scale bran oil plant were to go on stream in
the future.

Loi,6 Raw Materials for Bran 0il Plant

In Section h.l.2 above, we pointed out that the modern, rubber
roller type mill could yield 3,900 tons of fine bran per year or 1)}
tons per day in a J00-day operating year, This would be only one
third of bran requirement for the 40 ton per day bran oil plant,

We are proposing that the required bran supply be collected
as follows:

Source of Bran Tons/Day to Remarks
be Suppl ied
New mill recommended 13 In building such a miltl,
in Section 4.1.2 of allowance should be made
this report for the B8 - 10 month delivery

plus 12 months or more for
civil engineering work at Tay
Do.

VIMECD 5 See Table (-2 in Introduction
of this report. This mill is
already planned forr Tay Do.

(Tabulation continued, next page)
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Source of Bran

Tons/Day to

Mills in Ba Xuen
Province or in
Cantho (Cai Rang
District)

Total Bran Supply

"oﬁ.? &gguinn *t!ﬁ

Bran from the mills

off for subsequent liquefaction and reuse,

be Supplied

Remarks

For mills in Ba Xuen and
Phong Dinh Province, see
Section 3.2.Ba Xuen is the
largest Delta milling

canter with 244,000 tons '
of paddy capacity per year
or nearly 16,000 tons of
fine bran per year or 53
tons per day. Distance to
Tay Do from Ba Xuen is about
70 km on L.T.L. ‘!o

is sorted to remove immature grains,
brokens or other non-oil<bearing foreign matter, After passing
through the hexane solvent, the volatile hexane is evaporated

The cake falls to the

bottom with crude bran oil floating on surface, The oil cake is then

removed for fead. An alkaline process removes about one fourth of

the crude oil as industrial oil and the balance becomes edible oil ?
after deodorization and color removal processes and dewaxing, See i

Figure 4.4.7 below,

Blown gai

inyl bottles would be good containers as they

are in Thailand (Industrial Enterprises Co., near Bangkok.)
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Pigure h.h.7
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L,4.,8 Profitability of Bran 0il Plant

The bran oil plant appears profitable as shown in Table &.4.8.
However a critical factor in the profitability is the cost of raw
material. Mills were now selling bran in small lots to farmers or
animal husbandry companies at VN$100/kg. in Oct. 1974, Ve are
assuming that the oil plant can buy in large lots for VN$90/kg.
and sell defatted bran to the feed mill for VN$105 because of the
higher protein content (see Table 4.4.3). In Saigon,fine bran
was sold by the Mekong rice mill for VN$90/kg. (Oct. 1974),

In summary, the calculation in Table 4.4.8 is as follows
(in U.S. dollars thousands):

Ae Investment in fixed assets ccoeeeseccssd 806
B, Investment in working capitalescesccces 862
Ce Annual revenue from Sﬂleﬂo--oo-ooooooo.:“.()_‘r}'.'
D. Annual recurring costs.---......-......L’.,]BO
E. Annual profit (C-D)-ooooooooooooooooo-o 272
Fo Return on sales (E/C)oo-oooo-oooooooooo 10%
Ge Return on fixed assets (E/A)-oooo--oooo 4%
He Return on total capital (E/A+B)esceecss 16%

Anwal Profitability Estimates on Rice Bran 0il Plant
(Unit: 000's of US$)

(for assumptions, see Table 4,1,2 above)

Ae Nm‘ramri"l Cost(lnvest”nt in Fixed Asﬂets)ooooo-ooo-oo-oo‘ 806

A=l Pémtt building, 15M x AOM x 2 Stories = 1,200
M= VN’ 8" MiLlYEON oo cevcvcvccocsssorcssccscscscncsncconnae 123

A=2 Warchouse, 20M x 20M = hOOM® - VN$ 28 millioneeeeecsee h1
A=7 Related buildings, 15M x 10M = 150M2 = VN$ 10.5 million 15
A-h Office, 8BM - 10M - VN§ 8
A=5 Machinery, VN$300 millioneesscscscoccoccocavrsccesconse L8
A«6 Two Foreign engincers to supervise start=upcecescesssece 100

A=7 Shorteterm Training of 2 Vietnamese engineers in
Thalland, Burma, or Japanecsssccssccccsssssesssssesare 6

A-B Cont ingency @ 10% of A=l through A=T ssesevescesscrses 71
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B. l!cuﬂ'lng “'t.oooooooooooooooooooooooooooooooooooooooooooo*zt')so

B=1 2Mnmgerl, m.om.........-...-...........-....-.-. 16

Ba2 21 Skilled workman @VN$1,h400/day x 30O days
(J shifts for some, 2 shifts for Other')ooooo--tooooo 13

B=3 11 unskilled QVNSI,(X)O/day X 300 dayS scsesessccsscce 5
Bek Purchase of fresh bran, 12,000 tons (300 days x

4O tons) @VN$100/kg., less 10% for volume purchases =
VNQI.OBO MilliONeccosccessscnccnssccccccncrccnsoncnces 1’577

B's Hexane Solvent, alkali BLCeossnssocscccnoccccscsrsssssne 35
B¢6 l"uel, electricity. WALBr esscoossssccsnessesesssssscoe 79
B‘? Land rental. 5,(!)0!42 X USOO.SO.--..............-..... 2]

B=8 (subtotal of recurring COBLE)evoesseasasnessssssncs ($1,727)

B=9 Depreciation @ 10% of A (less item A=B)ecocscssrescce 73

B=10 Contingencies @ 10% of B=Becssssescccscsrcrrsrnrnces 173

Bell Interest on A @ 9Meccescesosasscscscscrsocssrsrcsccs 73

B-12 Interest at 20% on working capital to buy 6 months supply
of bran and raw materials and other recurring costs

(’1’727/2 =6 months 'ﬂ'king Capital '—3‘“3 )o-oo-ooooo 173

B.lj Cost of ﬂﬂles 5% X Covceccvsceccsccccncsscsnorcsssocee l"

B=14 Debt servicc on A, starting Ir year, JO-year loan T

Ce Revenue............................-..............-........'2“_’:52

— —— ——

C-1 Edible oil sales, 960 tons x VN§ 650/%g.
= VN362‘0 -illiﬂnooooooo-ooooo--oopooooooooon--ooooooo 910

C=2 Industrial oil sales, 408 tons x VN$300/kg.
= VN$122 ﬂiliionooo-ooo-ooo.-n---ooo-ooooo-----nooooo 179

C-3 Sale of defatted bran, 10,200 tons x VN$105/kg
=VN'1'071 .illimoooonno-onontnnoooooooo.ootlooooooo t,’b]

De _Vol’ki]’lLC_a_p_‘tal (m x_»B-a)ooooooo--ooooooo-cooooooo-oooooo 2_62

E. Revenue C_o!ared with Annual Recurring Costs

h"nu.ooooooooooooooooooooooooooo-ooooooo-o00000000000000‘2.652

Annual Recurring COBtBoccevssenaccsssctoosnsossosssones 0000‘2."80

- 1% =




Fo Anmmal Preofit ‘“)Qooooooooooooooooooooooooooooooooooooooo‘ a7

fReturn en sales (27”‘.‘”)0000..000000oooooooooooooooooooo
Return en fixed assets (QW)QOooooooooooooooooooooooooo
Meturn en total capital (27“ * “a)ooooooooooooooooooon

=188 o

108
3
160



b.5

Mixed Feed Industry
4.5.1  Demand

Imports of ingredients for feed have been as high as $17 mil-
fion in recent years (See Section 3.6 earlier in this report),
The commercial chicken and hog raising industries and individual
farmers raising animals have suffered and some have discontinued or
curtailed their operations. The Huynh De Chicken Farm in Cantho reduced
their holdings from 20,000 birds in May to 2,500 in October, 1974, and
exports of frozen chicken to Singapore and Thailand were stopped.
The Ngoc-Thanh hog farm was losing money because the price of feed rose
faster than the price of pork in 1974,

There are only two small mixing plants in the Delta at present
(My T™ho in Dihn Tuong and lLong Xuen in Kien Kiang Provinces). These
plants depend heavily on imported raw materials.

Mixed feeds are needed in the Delta for hogs, chickens, and fresh
water fish. Mixed feed for these animals and fish should be supplied
by a medium scale plant, which we are rccommending be considered for
the Tay Do Park. Ducks can be raised with a minimum of human uttention
and special feeding, and the traditional practice of feeding them waste
vegetable matter or letting them forage in harvested paddy fields
minimizes the feed requirements for ducks.

A mixed feed plant is nceded to increase productivity in raising
pigs and chickens and to make better use of the feed materials available
in Vietnam and particularly in the Delta,

If the production of pigs and chicken in the Dclta is increased
by providing a sufficicnt supply of feed, hogs and poultry can become
the basis for an agro-industry and a major cxport industry for Vietnum,
appendix B (see, BTN 010500 and 0202003 shows that Vietnam's mujor

trading partners imported $352 million worth of poultry in 1972,

The best policy to stimulate the growth of the mixed feed industry
in the Delta would be to make maximum utilization of the resources
available in the Nelta. At present, the resources for a mixed feed
industry are partially in deficit supply, but it will be possible to
increase the degree of gelf sufficlency by starting a medium scale
factory and expanding the industry gradually. The potential for
obtaining the necessary raw materials is explained below.

Vietnam's magor trading partners imported fceds valued at nearly $2.0
billion in 1972 (ipp. B. mee, BTN 30700) and thus feed could find an
export market if it were gurplus to Vietnams needs.
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Defatted bran -- If oil were extracted from bran removed from the
Delta¥s surplua paddy, about 89,115 tons of defatted bran would te
avallable for mixed feed (1,371,000 tons surplus x 6.5% = 89,115,

Sae Section 4.1.1). Bran will undoubtedly become the most impertant
ingredient for the mixed feed industry in the Delta.

Nefatted bran is, of course,not being produced in Vietnam at the
present time., With the modernized milling system (See Chapter 4 above)
in the future, the Nelta's bran resources can bs more fully utilized,

Q%;Ei-- About 12,405 tons of corn was produced in 1973 in the Delta
(See Table 2.3) much of which can be used for mixed feed. An increase
in the production of corn can be expected.

-- About 21,000 tons of sorghum was produced in 1972 - 1973
in the ta (See Section 2.3). ‘hen planncd increases materialize,
sorghum will be one of the moat important components for the mixed feed
indugtry.

Gggn¥g£ -= The Delta produces only a limtted volume of maniosc,

50, ons (Table 2.3) but manioc from other regions of Vietnam carn be
used and could become an important material for mixed feoeds Policies
are needed to cncourage the cultivation of this product.

Oii Cake -- Oil cakse, especially the regitinl ccke ufter oxtract-
ing o rom peanuts, kupoe und socomut, is a cuiteble raterial forv
mixed feed. (Peunut oll cake i3 also importunt as the ruw materiul
for the manufacture of soy sauce.)

Molugucs -- Thia dbyproduet from sugar refining is urother importart
mate or mixed feed, but the existing sugar mills are usins o« ~rini-
tive process which docs not provile any molasses byproduct (Sec Section

3e4)e

Ziﬂhxﬂﬂﬁl -= This i3 a ¢ritical material for a future mixed feci
plant. At present, about 20,000 tons of fish meal are bteing prodicad

in Yiotnum most of which 15 Yeing produced in the Delise Mozt of the

output 13 being exported to 3Jingupore, Hong Kong or other Agizn degti-
nations. (See 3.12.5)

Bone Haal -- Bone mcal can be producel a3 a slaughter houce by-
product and 1s important for mixed feeds It 1ia no® produced in the
Delta, and only small quantitios are being produced at VISSAN, the
slaughter honse near Saigon; sec 3.9 above.
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ngthlr msal == This meal can be made from the feathers of chickens
and ducks, hovever the utilisation of feathers is difficult at present
sinocs feathers have been exported in recent ysars; the value of exports
in 1973 was $1.) million; See Appendix B, BTN 030700.

k.53 Ingredient Mix

The above materials can be mixed in different proportions depend-
ing on the end-use of the feed. To make the best use of locally avail- '
able ingredients, it will be necessary to supplemsnt local supply by
imports at least for a transitional period. We are recommending the .
priority establishment of a mixed feed plant having a production capa-
city of 50,000 tons anmually in the Tay Do Industrial park. According to
Bibliography Source 21, imports of feed in racent years were 19,618
tons (1970), 20,117 (1971), and 13,820 (1972) but this has fallen far
short of meeting local requirements,

Table 4,.5-A shows the general composition of mixed feed is Southeast
Asian countries., Table 4,.,5-B shows a suggested composition for feed that

could be produced in a mixed feed plant at the Tay Do Park having an an-
mial capacity of 50,000 tons as mentioned.

Table ‘a 5=-B

SUGGESTED FEED MIX FOR TAY DO PLANT

4ot/day=bran from extraction plant

Defatted bran 8,700t in Tay Do plus other mills
—Corn 8,000t Partly from Delta

™ 000t from Delta; see Se port,
oc 22,000t Imported from iland

0il cake Joot Partially from Delta

Fish meal and offal 6,000t Partially from Delta

Small quantity of

Vitamins Imported

Note: Offal amounting to less than 100 tons (see Section 4.9)
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The feed composition shown in Table 4.5+B has 12 to 13 percent crude
protein content. This kind of mixed feed alone will be sufficient to
raise 130,000 to 140,000 hogs weighing about 100 kg. at maturity.
Supplementing the mixed feed would be other products available in the
Delta such as roughage consisting of waste vegetable and fruit material
plus fish residue from sauce plants, Such materials in conjunction with
the mixed feed would be sufficient to raise even more hogs.

When a mixed feed industry is established, there will be increased
demand for the several ingredients listed in Table 4.5=B and this will '
exert upward price pressure on the various ingredients now being cone-
sumed in the Delta as a single-element feed. But this could be a factor
to stimilate the production of corn, manioc, sorghum, soybeans (in Long
Xuen and Chau Doc) and fishmeal (at Rach Gia and Phu Quoc).

With the development of new materials for mixed feed such as sorghum
and increases in animal husbandry,a mixed feed industry would appear proe-
mising. The production of defatted bran will, of course, play a key role
in the development of the industry.

4eS.le Profitability Estimates for Mixed Feed Plant

We are making the assumption that mixed feed would sell for VN$120
per kg. This price is lower than what was being paid for vitamineenriched
balanced feeds which was VN$150 per kg in Oct. 1975. (VN$150/kg was paid
by the Ngoc~Thanh Hog Farm in Cantho). However we are assuming that the
volume purchase of ingredients will lower costs of raw materials, The ase
sumed VN$120/kg sales price is wholesale and the remaining VN$30 is the
retailers mark-up,

In summary, profitability is estimated as follows based on Table 4,5.3;
units are thousands of U.S. dollars:

A. Nonerecurring Costs (Investment in Fixed Assets) ,..... $568
B. Uorking Capital ©0000000000000000000000c000000000000S ‘3.581
C. Sales of Mixed Feed 00000000000 0000 0000000000 000s00se '8'93/¢
D RBC\ll'l'iﬂg Costs 0 0000000000000 0000 00000000000 0000000 ’7.3:-)’.
lo Anmual Profit (C-D) 0000000000000 00000¢00 000000 000000e0 ‘IQG()T

Fe Return on Sales (E/F) 000000000 0000000000000ttt 18"0
Ge. Return on Investment in fixed Assets (E/A) ceccecccces 35%
H. Return on Total Capital (E/A#B) 29000000000 000000 0000 3"’(’1

(Table 4.5.4 follows on the next page,)
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Table 4.5.4

Annual Profitability Eatimates for Mixed Feed Plant Proposed for
Tay Do Industrial Park

(Unit: 000's of U.S. dollars)
(Note: Pl2ase see assumptions at beginning of Table 4.1.2 above)
A, NON-RECURRENT COSTS (INVESTMENT IN FIXED ASSETS) ceveecvcccves '268

A-1 7,000M< of Land (Sec item Bel for rent) ceseescscsccece NONE
A=2  Plant building

(heig\t is li", 1 story) @000 cscessesec st est st OO l!6
A‘3 Warehouse, :.‘.5x20, 3 stories = l.m Mz XXX Iy Y} 153
A"i Office' 10 x 20M = 2”2 00 €0 e ENNNIO SN DIRIOGINORENOIOIOTOYS 20
A-S Imorted ﬂ-’lChinery 0000000 00000000 00CN0CEORNOOO0R00CO0C0RO00TY 292
A=6 2 CAP'S 400 00000000000000000 0000800000006 0000000000000800 5
A=7 (Sub total) cooco.oooo....oooootoooo..o.o.........ot...(516)
A-8 Cantingencies e10% of A*7 ecseesssscssccsccssssssnssseese 52

B. RECIJRRING COSTS EEXEEREEEECENNN NN NN NNNNNNN NN NN N NN N NN N N B NN 2”

Bl Rent on 7,“”"2 of Tay Do Park Land sceecceccsccosceccs 3
B-2 2 MANAQOTrS seeecccccetseesvssvcecscsesscseccssoscscscvsosos 16
B=3 Skilled labor (3 shifts), 8 men x VN$80O x 300 days e¢ee 3
B-ll Unskilled labor, 9 men X VN‘?OO X m days tSeccavsssn e 3
B=5 Cost of raw materials

(51,000 tons x VN$95/kg = VN$4.8 million) ceeeesses 7,073

(VN$95 is an average price for materials in Table 4,5-B)
B=6 Fuel, power, WALtOr sesccccosccssescsvscscccncsscsvennse 7
B‘? Depreciation el(m of A-? ®ecesscccsencv0vesetRRecsReOe 57
B"B Interest on A m 000000000 0000606008000 0 00000000 OCENGINDLE
B'g (Subtotal) 0 000600 00 G0 PDOEOO COENNOCOOENOEDOEDODOECESLDOOOEDES (7’162)
B«10. Contingercies Ol(m of B‘B @0 esesneses RO ROOEOERBROBROIRROS 72
Bell Intorest%on half of B-B e e ee0sEe 00O ROROIERNOCERNIOEOS 72

Be11 bebt service on A' ﬁtﬂrting 3" year loan 9ss0scsssss e 21
C. WORKING CAPITAL ccocvcccvvcvcecsecnccsossscscncscsscsvssccncse w

Six months Working
Capital Be8 x 0.5

D. ANNUAL REVENUE m" sAm X EEREEEENEEF R RN NNNNRENNNNNNNNN N X X J !9‘22“
51,000 tons x VN$120/kg

E. REVENUE COMPARED WITH ANNUAL RECURRING COSTS

Item Do Revenmue ,ecececscosscscccssssosesesscsvssssnes 38.93“
Item C. Anmual Recurring Costs csccsceccsccrocsssssssce ‘7,327

—l&)-
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Q. AETURN ON SALES (h“'ﬁno”.“ SeercsNsEstOVIREIEIIINIOIOIOIRES
N, RETURN ON INVESTED CAPITAL IN PINED ASGOYS (1,6 /9%8) seoes
I. ABTURN ON TOTAL CAPITAL (h,’BW/” ¢ 3490) cecresccscccence
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Table &4.3=A

as
Seluable
Moisture Gross Protein Gross Fat Non=- Remarks
nitrogerous
terial
(9 ~8-10 %=5 -
LY LE) 2] 71-72
® 27=2h 21-%;} 26227
ttonseed Cake [ k2 - o8-29 Expel ler
— method
% 1 7678 _ 1h-18 23-25
an - 39-h0 ¥-9 29~30 Expeller
method
9=1) £5<47 1-2 29=33 Extraction
me t hod
E.p P &Eé A7 11-12
amit Cake -12 N -9 23=35 Expeller
wme thod
812 h7-52 1-2 25«27 Extraction
— method
“Cocomut Cake ¥-1k 3021 67 T5-58 Expollcr
me t hod
B-13 2le22 1-1 h8.51 Extraction
— method
=19 7 51-52 Expeller
me thod
18-19 1-2 55=56 Extraction
method
LE-k5 217 1h-15 Expeller
method
2627 78 20~21 Expeller
method
ok 0=0,5 63-67
ll =l,9 0;5°1 76'§1
50-{& 23=-30 }=
e %: 9«10 1-2
9‘1 205‘30" ?1‘73
Source: S, Tsuji, Member,

.‘62'
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Engine Repair, Cantiqg Shop, Agricultural Implement, Pump Manufacture

tehel Rationale for Facilities

Section 3.15,in Chapter 3 of this report, pointed out the
estimated annual waste in the Delta of diesel fuel of $10.2 million.
The waste occurs bhecause of maintenance neglect and the result ing
waste of diesel fuel plus the VN$3O per liter paid as a subsidy by
the Government to support agriculture and fisheries, principal user '
industries of diesel engines,

Section 3.15 also pointed out that a foundry (i.e, casting shop)
was critical to any mechanical processing and a pre-requisite to
the growth of industry. Similarly, the local manufacture of tools in
the Delta could take place with minimum casting and forging facilities,
We think it would be prudent to start out with non-sophisticated and
small scale operations. One of the, priority products would be pumps(3.19),

k,6,2 Three Facilities Proposed

We are suggesting three related facilities to be sited close to
each other on a 7,000M” plot (less than 1 hectare) on the Tay Do
Industrial Park. The three facilities are: (1) Engine Repair Shop,
(2) Casting Shop and (3) Machine Shop. A suggested layout of these
facilities is shown in Appendix p, A list of the nquipment needed is
shown in Appendix D1,

4¢6.3 Doubtful Profitability in Starting Years

If similar facilities were operating in .Japan, the rule Jf thumb
in the engine repair and metal working industries would suggegt monthly
revenue of over Y10 million (about $33,000) or annual tevenue equivalent
to $396,000. However Japanese experience is not comparable with the
Delta since the cost of castings and repairs of engines are high in
Japan by world standards. The utilization of the proposed facilities
would surely be low in Tay Do at first since the practice of regular
engine maintenance is not well entrenched. The number of cast ings
ordered from the foundry on Tay Do would be low initially. Parts
inventories for the many makes of tractors (See Section 3.15) would also
be uneconomical.

We think that in planning these facilities, an assumption should be
made that sales during the first two years would not be high enough to
cover costs, Probably by the third year, operations would begin to be
profitable,

For the above reasons, we are making ine calculations in Table 4,6
for the third year of opwration, We are also suggesting that this
roject not be viewed and financed as a commercial venture because the
period of loss operations at the beginning can well justfy government
financing in view of foreign exchange losses incurred annually due to
fuel waste a’d mentioned ahove,
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k.6.‘

fitability Bstimntes for ird Year of rations

In summary, the estimated profitability for the third year of
operations would be as follows in thousands of U.S. dollars:

A.
B.
C.
D.
E.
F.
G.
H,

Non-recurring Costs (Investment in Fixed Assets) ccecee
R‘Cﬂrring COBLtE severes ®0 0000 csc00sses0e0sss et R RGOS
Annual Sales Revenue in Third Year e® s sesrsesss0eevee e
uﬂ'kinﬂ Capital 000 000 000 00000 0CETSILOENRIRIIOIEIRRTIEIRIOE
Anﬂual Profit in (Third Yeal') (C'B) ®secss s esssenser e
Return on Sales in (Thil'd Year) (E/C) ®s 00 e 00N eeR0 00N
Return on Fixed asmets ‘ﬂ\il’ﬂ Y(!al') (E/A) e0 cs0sset s
RetuUrn on Total Capital (Third Year) (E/A + D) sececese

$221

$200 '
$50

T e
25%
20%

More detail is shown in Table 4,6.,4 and Appendixes Hel through H=l,
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Table ’00605

PROFITABLITY ESTIMATES FOR ENGINE REPAIR, MACHINE SHOP AND
CASTING SHOP IN THIRD YEAR OF OPERATIONS

(Note: See assumptions in Table 4,1.2 earlier in this report)

(Units: 000's of U.S. Dollars)

Ao Nonerecurring Costs (lnvestmnt in Fixed Assets) seeecssccescees $221
A=1 BEngine Repair Shop Equipment (See Appendix H) ceeeeceee 41

A=2 Machine Shop Equipment (See Appendix H) seceecscccccces 51

A=) Cast ing Shop Equipnnt (see Appendix H) cevecccsceccses 9

A=4 Construction costs (4Ox15, JOx8, 25x6 @$102/M2) cecsees 100

(See Appendix H for layouts)

A=S (Subtotal) occococcnoooccco.uccuooncooc-nnccccococcccuu(201)

A-G Contingency@l(m of A-S IR Xy 20

Be Recurring COStSB sevscesocsnscsccnsccoceccncescsscscoscscncccccnnsnss 131’!5
B=1 “ﬂnawr!' 3@’8,000/year AR AR R EEEEEImmrImnmamInII Iy 25

B=2 Cler‘cal' 2 @'VNI,ZZOO/day x 300 days cecececccccnccsnns 1

B=3 mgiHEEI‘B' 49’6,(1)0/year Sececencesesceneenecenoescece 24

B"’ Skilled workmen OVN‘I lfm/ddy' 11 x 3('X) dayg eseecscecesee 7

B=5 Unskilled workmen GVNSI 000/diay, 1l eseecccassscascacans 5

B=6 Land Rent on 7 OOOM @at Tay Do US";O/"“ R 3

B=7 Fuel, power, water

(mr is 51“ x 1000 hours x VN’Jﬁ B/KVH) secceccccn e 7 |

B‘a Raw mterials. MAINteNance seseccecsvcccscsscsroscncence !‘.)8

B-9 (Subtotal) I § 1 02

B-lo Intarﬂﬂtoﬂ‘m.c-occcoccc..ccccccccc-cccccnlccccccc 7

B=ll Interest @I0% on B=0 for 6 MOS. csesccesscerssrscccccscse 8

Ce. Revenue ®eccccsecensescssercssesscnnecsoscccccencscescencssvecsceine$200

F.

$33,000 x 12 mos, or $3J96 annually based on experience of
similar facilities in Japan., However, sales in the Delta
would be much, lower; see narrative above in Section 4,6)

'l)l'king Cﬂpitfll uucolnlllocoococccc.l0|o.lo|ococoo.-cccuo..ocllo-‘sso
6 mos, x B=9

Annual Revenue Compared with Anmual Recurring Costs

cl .evemc 00 000000000000 CCRRCRRNOCCERCCCEROE®CEOOIOTOOS OO 2m

B. Annual Recurring Costs seeesesccvsosssssscsscsncee 145

mm.al H’Ofit (C-B) SO 80000 200002 00000OCERISISPOPOPOETOIOIEPOIRIOEOTSRDS s 55

0165.




Q. Return on Sales (55/2)0) 080000 PO CCIBEBOOSEOEOQRIEOIOIOEROIOTRTS

H. Return on Pixed Assets (55/22‘) Ry

1. Return on Total “Pit.l (55/221 + ”) esevoesscscssrsee




4,7 Fertilizer and Limestone
4y,7.1 Fertilizer

As described in Section 3.18 earlier in this report, Vietnam
needs a urea plant, limestone crushing and phosphatic fertilizer
plants., The phosphatic fertilizer should be manufactured near ports
where bulk discharge facilities for phosphate rock are available,
Because of the shallow draft of ports in the Delta (See Figure 2.4),
ocean going bulk carriers can not discharge in the Delta.

The urea and limestone plants, however, could be sited in the
Delta and in the Tay Do Industrial Park if sufficient land from
the Park's 151 hectares remains available when the plant is built,

The Delta's 2,039,400 hectares of paddy land requires a minimum of
300 kg. per hectare of urea annually or a total of 611,820 tons (See 3.18).
Based on imported naphtha, a urea and related ammonia and CO, plants
would cost about US$250 million judging by the following recent examples,

Country: Indonesia Bangladesh
Total cost (US$ millions): $192.0 $249,.4
Foreign Exchange

(US$ millions): $115.,0 $ 88.0
Local currency

(US$ millions): $ 77.0 $161.4
Tons per day of urea: 1,900 1,600
Tons per 300-day year

of urea: 570,000 80,000
Foreign Exchange

Financing A’ncy: IBRD IDA
Est. Completion date: 1977 1978
Date of announcemsnt : 2/27/75 2/18/75
Remarks : - Financing is provisional

and depends on six
other contributers

Even using imported naphtha, the plant should be profitable
judging by the following estimates taken from Table 4.7.1,
(For costing, we are using the Bangladesh plant as a model):

A. None-recurring costs (investment in fixed assets),,$252 million
B. Racurring ccsts....C..-....QCQOOIQI.....-.........’?l "
Ce. Uorking Capital......-.-..............-....---....'20 "

D. sales......l.....................................‘112 "

E. Profit (D‘B)oc--coooocoooooooooououotooooooooo-t-."‘l "
Fe Return on sales (E/D)ooocooo-ooo.oooocc-o-ooocoooo 37%
Ge Return on value of fixed assets (E/A)eececccscecse 16%
He Return on total C&pit&‘ (E/A + C)ooooooooooooooon-- 15%

The following table shows estimated costs for a 480,000 TPY
plant. We believe by operating additional shifts, annual capacity

can be raised to meet the Delta's amgual requirement of 611,820 tons of urea.
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Ae Nonerecurring Costs (Investment in Fixed Asseta)............3221.212

A=1

A=2
A=3
A=k

A-5

B. Recurr ini Costs

Table 4,7,1

PROFITABILITY ESTIMATES FOR UREA PLANT

Plant construction (ammonia and CO, plants, prilling
tower, ugea plant, bagging plant, naphtha tank farm
IZ'MM x ‘102 [ B NE N NENNENENRYENNNEENNIEENRNNENENRNENINIRNENNEMNN ]

Piles (150 pileﬂ X 50" X ’1*9) IR Ry

1,224 o

367

qu-Iipllent (See App@l\dix t)oocoooooutcooooocuoocoooooo! 250|(m

Training overseas (20 persons x ‘ng)ooocuocooooooco

COﬂtiﬂ'O“CiGS e l(m A=l plllﬂ Ae2 e s s000000tsrosanssssnns

B-1
B=2
B=]}

B=k

B-5
Be6
B-7
B-8
B=9
B=-10
B-11

B=12
Bel3}

Managers, 5 x CB,(!)O/Y!’.......................-.n....
Skilled labor (30 x VN‘I,M/(‘RY X 300) ®eesssccssscce
Unskilled labor (m X VN‘ l,()(X)/day X 3(1))........-..

Imported naphtha 161,000 tons x $85 (to make
277,500 tons of 82.4% N amnia)...n.........-.......

Land rental @ U,S, 0.50/142 x 100,000 Hzo..............
50 kg, Bags 9,600,000 x VN$160/bag divided by VN$685,,
Cost of Sales % X Dececcsssssssonscescsccsscsscccccence
Power VN$36.80 x 300,000,000 KWH divided by VN$685....
(Subtotal)eeccssescsoscsssstscscsscsssosossscssccssscce
Contingecies at 10% of Subtotal B=Biicocessssececrccns
Interest @ 9% Of Ascecccccsssscscccrssssccssscossnscssse

Interest on working capital 20% X Covececcennsccsconee

Debt service on A, 50 year loan, 10 year moratorium;
same terms as RBangladesh
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131

13,681
50

2,242
5,606

16,117
(17,885)
3,788

22,654
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Co

L
G,
He

Mo-.o.ooo-cooooooooococooocooooooo.tooootoooooo‘la|9"2

8ix nnthl, ie@s 0.5 x Be9
Sa!el........n....-..........u......-.....-......-...--...'112.116

6.0,000 tons x VN$200,000 divided by 68%
less 20% (Retail price is VN$200/kxg.)

es Revenue ® th Recurri sts
Item D Revenue.........-.........-......-..................QIIZ.IIG
Item C Recurrinc CO.t.oooo.oooooooooooooooooooco.oooo.oooto' 700632

Amnual H"Dfitoo -oooooooooooooooo-ooooooocoooooooonooo---o-oo‘ “‘|l‘8l*

Return on Sales ('/D)..oo..oo..o.ooooooooooooooooooooooooooo 3™
Return on Invested Capital in Fixed Assets (F/A)ececccnceses 16%
Return on Total Capltll ('/A + C)Oooooooo-oooo-o.ooooo-o-uoo 15%
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447.2 Limestone Crushing

Section 3.18.4 earlier in this report described the
AID=financed limestone crushing plant near Thotnot (30 km NW of
Cantho). That plant, when completed, will be able to meet an
estimated 10 to 17% of the limestone needs of the Delta's higheacid
soilm,.

It would be reasonable therefore to site an additional and larger
plant in the Tay Do Industrial park assuming transportation economics
are satisfactory for barging limestone from Hatien to Tay Do.

As mentioned in 3.18.4, the acceptance of farmers would have
to be tested and the experience of the Thotnot plant carefully
noted. Hlowever, imported limestone has been sold by the owners
of the Thothot plant and these sales gave rise to the plan for
building the existing plant and the owner believes he can thereby
replace imports and secll at lower cost. This suggests that a
substantial number of Delta farmers are familiar with the benefits
of limestone on acid soils,

We are assuming an annual requirement of 225,000 tons (700,000
hectares of high-acid soils and 50,000 of medium acid soils using
300 kg. of limestone per hectare)., Assuming a plant were built
to operate on 3 shifts, 300 days per year to produce 200,000 tons
annually, the capacity would be 28 tons per hour. (200,000 tons
divided by 24 days hours x 300 days)e. We have not been zhje to obtain
reliable data on such a crushing plant but we believe a
crushing plant could be built for abouwt $2.,0 million. If the lime-
stone were sold at the 1974 price of VN$90 per kg., total sales would
amount to $263,000 (VN$90 x 200,000 tons x 1,000 kg/685). Assuming
profits of 20% on sales, the profit would be $53,000 represent ing
about a 5% return on invested capital invested in fixed assets,

In the event that the 200,000 ton mill is not feund acceptable,
a lower cost and smaller scale alternative could also be considered:

The small-scale mill is a milti-purpose hammer mill, capable
of crushing ]imestone or sorghum, manioc, bone meal etc, The mill
woutld have the following characteristics,

Number of hammers: 16

Hourly crushing capacity: 350 kg.

Power requirement: 4 to 5 HP diesel, kerosene or gasolinc
engine

Depreciation: 8 years, but depends on utilization
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4,8

The cost of the mill would be as follows:

Hammer mill, including jigs, fixtures, spare parts

c & F Cnntho...........I.............................’l'zm
Engine (VN,&N,OOO) imrtﬁdooooooooooooooo.ooooooooo 1’170

Locally made steel covered table and mounting
(VN‘27h'm)..'....l.........................'.'..... “m

Totalesssovscsne 0000000,2'770

We estimate that the cost of grinding limestone would be about
the equivalent of $17.00 per metric ton or about $0.02 per kilogram,
The cost of limestone is about VN$90 (Oct, 1974) or the equivalent
of $0.13. The ex-factery cost would then be about $0,15 per kilogram,

Seed Center

To help bring about a standardization and upgrading of paddy
and sorghum, a certified seed center is nceded (sec Section 3.24).
According to Wendell P. Knowles (USAID Deputy Director, Cantho)
the shortage of serghum seeds is the main bhottle neck in expanding
the production of sorghum in the floating rice regions of the Delta.
(See Section 2.3). Uniform paddy is a prerequisxite to the success
of the rice mill described in Section h.1.2

It is difficult to say how large a seed center would be necded
until experience were gained with sales volumes, However it would
probably be prudent to start small, Farmers now produce their own
seed or obtain seed from other farmers; in a few cases, farmers
purchase secd from commercial seed dealers, These practices will
continue and in order to make sure that proper varieties are planted,
the cooperation of the Agricultural Development Bank would scem
desirable. Possibly farmers showing evidence of seed purchases
from the center would be given preferential treatment by the Bank
or their applications for loans given priority. In future, assuming
a large modern mill were built (Section &.1.2), sales of paddy to
the mill would be conditional upon the farmer's ability to deliver
uniform paddy of correct grade,

To plant one hectare requires about 20 kg. of seed. To
plant enough hectares to assure the delivery of uniform paddy to
the mill, would require 4,000 tons of seed (20 kg. x 10,000
hectares yielding 3 tons each = 60,000 tons of paddy, the annual
requirement of the large scale milly see L,1.2)

The achievement of uniform paddy plantings would probably be
phased over several years and farmers would procure from each
other in the traditional way. Therefore seed storage capacity for
,000 tons would not be required, Possibly a seed center to
accommodate 1,000 tons only would be a reasonable starting point
and this would require a building one tenth the cubic capacity of
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the warehouse already built on the Tay Do Industrial Park,
The calculation for the storage space for 1,000 tons of sced
is as a follows:

1 U,S. bushel = 1.2445 cubic feet

(Wendell Adnerson, FAO Rice Team)

49 bushels = 1 metric ton

1 metric ton can be stored 5 in 61 cubic feet

61 cubie feet/jg.j 2 1.73 M’ of storage per metric ton

1,000 MI/1.73 M = 878 M’ of required storage space for seeds,

A structure 10M x 22M with a 3 meter cgiling would probably
be sufficient to accommodate the abovg 578 M” of seeds plus room for
an office etc.(10M x 22M x 3M = 660 M),

The seed center, would be equippped with a dehumidifying system
and sheet metal bins. The capital requirement for such a structure
would be on the following order:

Ae 122M2 floor space “102/"20000000oooooooooocl.’lz’lizlll
B, Sheet metal bins, arranged with aisies and air

space Ul rows, 19 M lmg)loooooocooooooooooooo 8,000
C. Office equiplent............u................ 2,000
D. Dehuﬂidifying equtwnt.oooooooooooooooooooooo S’M)
E. Contingence 10% of A though U eseccccccscccnce 2,7'!0

Totﬂl.oooooooooooo’,og!“



4,9 Exported Frozen Food Products Plant

We are suggesting a plant capable of processing at least three
products frozen for exporte The three products would be cultured river
fish (mee Section 3.12.2), ducks (see 3.11, last paragraph) or frogs legs.

Later on, as the mixed feed plant goes into operation (see 4&.5),
the plant could be expanded to handle chicken and ultimately pork but only
for export since fresh meats are available in local markets all ysar round.
Chicken and hogs w ithout proper feed, yield a type of meat that would not
meet oxport standards.

We have estimated the profitablility of a plant producing 1,200
tons of frozen fish and duck. (See Table 4.,9=B), however, freezing of

may prove to be more profitable since the raw material supply could
be better assured by creating a captive supply from rafts moored in the Bassac
river mear the Tay Do Park.

The freezing of frogs legs is a potentially high=profit business and
is being done successfully in Bangladesh (vize the former Fancy Company plant on
the airport road near Chittagong). Frog species in Southeast Asia are Tigr

%na Catasbiana , Rana Escalantaj these or similar species are sold in Vietmamese
fish markets, but are not a popular local meat. Frogs could be readily cultured

with only moderate feeding.

The freezing of ocean products at Tay Do isprobably not feasible
because even the freezing plants in Rach iia adjacent to or near the marine
fish market have problems maintaining a steady supply of marine raw material,

Shrimp especially, and to some extent fish are easily bruised in
transport, and, unless kept alive in water or frozen , will quickly be
affected by fungis, ruining their saleability in discriminating over 80&s
wmarkents,

Dre Ve R, Pantalou, Fishery Advisor of the Mekong Secretariat
told us that as a converter of protein into flesh, fish are more efficient
than most other animals, Some comparisons are as follows (based in part on our
field notes):
Hogs: & tons of feed yields 1 ton of porke.

Chiockens: 3 tons of feed yields 1 ton of wmeat,
Fresh water fish: 2,5 tons of feed yields 1 ton of fish,
fresh water fish: 1,5 tons of rice bran plus 1 ten

of /vegetables and offal yields 1 ton
of fish,
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Dr. Pantalou said that he had prepared a study of a project for
fresh water fish culture (without freesing) that would require $588,000 of
invested capital and would yield an annual profit of $314,600 (36X return
on fined asset capital).

The projoct we are proposing for frozen Products in Table 4.9-B is
modelled in part on the Kien Giang Co. plant in Rach Gia which freeses marine
products and ships by refrigerated van to Saigon for export in ocontainers te
Japane Although the progucts are not fully comparable, actual sales prioces
paid to the Rach Gia plant in January=Septesber 1974 are 1isted belew a8
background for evaluating the validity of the sales and profit estimates in ‘
Table ho’-".

Table &.9=A

ACTUAL SALES PRICES FOR MARINE PRODUCTS FROZEN AND
EXPORTED BY THE KIEN GIANG CO. == JAN. = SRPT.,1974

Prosen Tens Sold Sales Revenue Revenue per Ten
Product (usg)

Large shrimp 64 $1,759,000 83,791

Small ohrimg n 100,000 1,408
Cuttlefish 12.7 33,000 3,359

Red Snapper » 115,000 2,949

The fresh water fish may not command as goed prices as those shewn
above; therefore we are estimating the sales prios of frosen river fish at
$3,000 per ton or $2.00 per kg.

In summary, the annual profitability estimates on the fresen foed
products plant are as followa in thousands of US dollars; based on Table &,9=B:

A. Non-recurring ocosts (investment in fixed assets)...$415

B. Recurring cﬂlt...ooooo.o.o.oooooooo..ooooooQ...o.o.Sl.'}S’*

Ce Horking Clpitll.oooo.oooooo.oooooooooooooooo....lo.”)’

D. Sllel................................u.uuuu...ﬂ.loo

E. n‘orit(n-n).cooco.c...o.o.o..........00000000000000371(‘

Fe Return on s.l..(!/n)..ooooooooooooooooooooooooo.u J‘.“

Ge Return on capital in fixed I."t.(l/‘)o.oo..... 75% .
He. Roturn on total eapitnl(!/lo + C)ooooooooo.oooooo. 7“

In addition to the freesing of Fiver products and duck for export,
there ocesuld also be an industrial fish oculture project te supply lecal markets
with fresh fish, iced for tranaport to Saigon.

The 1,200 tens of prececssed and fresea animals weuld yield a
sanll velume of offal, but less thaa 100 tens ea a dry desis.
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Tabl s ‘.N

ANNUAL PROFITABILITY ESTIMATES ON FROEBEN FNOD PROBUCTS (RIvam PF18d
UCK, FRO0s LBGS.)

Ao rin [ ] .ooouooouuooooom

A=l Thirty rafts, 56": o' " o8 9,600/rats

..m‘ﬂ' .”/" for M.'"‘t‘“\..oo.. .o..ooooo.......0...0...“ '
. A=2 Two 75 HP compressers fer freening "ﬂ"o-ooooloooooo-oooocoouo

A=} Other pefrigeraticaceuipment amenia, pelystyrens sheets

for insulationgicecsccosssssesescssces -ooooooooooooooo...n....“‘

2 2
M 600N ’ l-ator’ conatruotion “10‘/. oooonooooooo-ooo-oo....ﬂ

A=S Three Mefrigerated S«ton
(payload basis) vans to carry frosen products te eentainer
port costing $8,000 each (assumss 2 vans making everanight
trip to Saigon with van fﬂ‘.wo,oooooooooooooooooooooom

A=6 ipaen 11
:::g:::‘:‘l‘:lluin' ﬂk f;."';m‘r:'m.“l (XY NXNN) o‘o e

- '. m'rrt" c“'.o.oo-ooo.onnoo.o.....oo..n.o...n...noo..oo......u

B=l Purchase of fingsrlings.
(These may be hatched by the plant or purchased, ,
The calculation for this item is 30 rafts x 192M
sach divided by 2 because fingerlings are 17 the
sise or less of mature fish x 104 kge por of
fish x US$0.03/kg of fingerlinga,
Actual price inOct. 1974 was VN$327/kg for small fish
10 cm or less in lengthe) cesesesccscssscsssssssssssccncesePly

B=2 Feed far cultured fish (grewn in )0 rafts te predues 600 cecceS3
tons of fishy Fepd pep .Paft oceste §1 )08,
l.stl are 16 x 6 x 2 preducing 193 of fish saeh)

1M ,Jniﬂu 10k kgsy

192M° x 104kkg x YOrafts = 600tens)

B=3 PRurchase of ducks, 600tens
(1.5 kg each @VNSBOO sach msans a requiremsnt of
400,000 ducks x VN$800 =VN$)20
. million = Us"‘670153)-ooooooooooooooooooooooooooooootooooom
Bk Paduoing “.Qr‘.x-oo-oonn-nn-oooo-ooooooosooo..o.oo..l.....“
(cardboard bexes, oslleophane wrapping fer 123
1,200,000 kg of fresen preduct USE0.13 por o nage)

B=S One Manager m.mooooooooooooooooooooooooooooooo..........

B=6 Two=Sanitation and feod precsssing Teehnicians 896,000
Technicians 806,000 cash

...'......Q...............Q.Q.Q.m
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r.
G,

B=7 90 waakill owttera, pashara, dressers, [ SV YT 0 POy } ,
eperaters raft tonders M.Wﬁy
fer 00 days
H Land rent on ma ‘i.woomaouuoooo-oooooonuc-oo---oooooc.“
A Baily trip te Saigmn by refrigerated Vafo sosssssscessesnsccccedd
(0 e daily, 6.3 ha/liter of diesal fusl x WNI9S/Liter
x 365days divided by 683)
=0 Pover (“,fm L] M)G.n).uu.............-......o...uuﬂ
=il Water (“.m’ m”.ooooo-ooooooooooo-oooooooo-ooooo..“
“a ‘m“‘,.oooo-oooooooo.oooo.oooooooooo.o.o.oonooiooo.....'..( “Qm ’
h'] Mlm‘."\& of b‘a.ooooouooooooooooooooooooo.oo.o..o.o“m
B=ld Interest on A at MMoccccescococscosccossscssscsssssccssoccccesdI?

=15 Interest en C at mooo-oooooouoooooooooooccoooooooooooooo..”’

=16 Cont of Sales ’.“ ..oooooooooncoooooooooooo--oooooooooo-ooo“.?

6 asnths, .0, |/‘ 1 B=|B

m.......I..l...llll...........‘..............'.l........... ...“'.m

=l 6GOO tens of fremen fish ~'m .ooooooo----ooooooooo.coougm
(Octe 1974 onpert price frem Rech Gia was higher but for amre
papular fish,)

=3 60D tens of fressn “.ooooo---ooooooooooooocnooooooooo...otm
81, 300/ten

m...-..oooooo-ooooo.oooooooo.oooooooootoooouoooooooo...&“
feturn on 22. m!)onnuooooooounoco.oooo-uuuooooo.
Woooooooooocououoocooo Lo

i
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Shapter 2

PRIORITIES IN ZSTABLISHING NTW AGRO-INDUSTRY

s.! Yietnam's Lonz Range Plans gg Related to Recommendations Herelp

In 1974, the long range development of agro-industry
was described in two basic documents:

"Four-Year National Economic Development Plan, 1972-1975"
(3ee Bibliography, Source 63)

"Ti{ve-Year Rural Feonomic Development Plan (Agriculture,
Fisheries, Forestry and Animal Husbandry), 1971-1975"
(Source No, 67)

The agro-industries proposed in this report are consistent with
both plans although a few of our recommendations are not specifieally
stated in the plans,

The "Tour-Year National Dconomic Development Plan" (page 255)
specifically propesed the following plants for Canthe: manufacturing
and repair of agricultural machinery, production of fertilizer, food
procesaing (Msuch as edible otls"), ani animal feeds,

3 ; of Reeo dationg and Time Schelulins Priorities

1
-
rJ

Table 1,2(*) shows the agro-industrial development we are
proposing in this report. ‘e sugmest thut priority be riven *o *h2
jeed center {{tem A in Table 1,2 )and related agriealtural extension
or {nformation scrvices, ™e secd center an? related netivitics arc
eritical to the cul*ivation of uniform paddy £ r lant C, the Rice
Conter, and to the expansion of tho corpghum outnut, iceled for PY-nt ¥,
the Mixed Feed Plant, ™he seed contor ftmedf :ill coct only 330,000,

The importunce of maintalning the Delti's “azt-leproctating
tracter flect, justifies immediate attontion to the “nsine Repnir
Paating Shop, Agrienltural "mplement nd Tump Monsfacturing Mant
(Mant 3). This fucilitity cun be bilt with a cuopital expenditure
of 221,000, Deep plowlng by tractors of the Delta's cloyey soils
will be a key factor in the increase of puidy and s rshum ontput,

(*) See Executive Suamary, Chapter Iy b 1%
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Second priority, in terms of time secheduling, should be given to
the Urea Plant (Plant C) and to the Paddy Cleaning, Drying, Storage
and Milling Center (Plant D). These will require a leud time of 3
or 4 years because of the need for mobilizing capital and the time
required for construction. Meanwhile the steady {mprovement of seed
quality and uniformity and the cxpanded nse of T™ varieties can
proceed.

Plants C and D are of basic importance {f Vietnam 1is to attain
her potential as one of the world's leading suppliers of milled rice.
T™e foreizn exchange savings and earnings from these two projects
are estimated at $13%9 million (See Pable 1.2)., The rice center,
Plant D, could hopefully gerve as a pilot project and lead to additional
storage, drying and milling capacity for export grade rice. uxpanded
milling cupucity for high grade rice could prepare the way for future
exports of ecdible oils qu well,

In the event that the Delta's paddy productiom ig required in
the near future tc supply the expanded needs of unified Victnam,
{t would atill be worthuwhile to export high pgrade riece and to replace
such rice with lower coat brown or lower grade rices. (Indonesie is
planning to import lower cost sulfurous crude oils and export high
cost sweet crudes).

In terms of timing, we are suggesting the following projects
be atarted after the urea plant and the rice centerd

(a) Rice ®ran C1l, (b) Mixed Tced, (c) limestone Crushing on
Tay Do Park, (d) Sxported Torzen Tood Products, (e) Milling and
Irying Outsid> Tay Do Purk, {t) Limeatone crushin~ ontside iy Do Park,

Table l.2 comtainas further infermmtion en the capital
requirement, annual savings or earnings of foreipn exchanpe, production
capacity nnd employment cenerated, In summary, key conclusions £rom
the recommended program are as fellowst

( marvetive cantinmes, wst page )
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Ae Number of plants or complenes recommended for
siting on the Tay Do Industrial Park: 8 plants

B, Nusber of smaller scale plants recosmended
for siting outside the Tay Do Industrial Park: 104 riee eille,
10 drying plants,
30 limestone crushing

nills
C. Total capital requirement to finance fixed
assets! 8861 »illion
D¢ Total direct foreign exchange earnings per year
for Vietnam: $27.2 million
To Total direct foreign exchange savings per year
for Vietnam: $145,1 million

F. Total ilgrovmnt in Vietnam's trade balance

(D+E $172.3 million

5.3 lasarteat Asre-Industrisa Bealnded

™e plants and facilities suggested in Table 1,2 do not {nelude
sany useful agro-industrial or supporting industriea. "heee have been
omitted because we think other locations im Vietnam, outside the Cantho
region, would be better suited, Por example, insecticide blending,
saaufacture or packaging 1is important for the Delta, but we think thig
can be handled more efficiently in Saigon, cloae to major shipping
facilities, the international alrport, and to the head offices of
importing companies.

Starch<baged indugtries are also {mportant, but the Delta's
minimol production of manioc (see Table 2.3) gugsests that other local-
{tiea to the north would be hetter suited,

Phonphatic fertilisers are {mportant for paddy, but the abaence

of deep water porta precludes the discharge {n bulk of phophate roek,
as mentioned,

Monosodium glutamate (MG) and soy sauce can be preduccd in Vietnam,
but areas outside the Nelta are closer to the manioc supply.

Marine products such as fish meal, frogen uhrimp, molluscs, cuttlefigh,
and saapper can hest be procesaed at Rach 3ia or other coaatal locations.

ng mamufacturing capacity already exint {n the Saigen area and
oan e onpanded to previde bags meeded in the Tay Do pathk.

I .



Shanter §

CXISTING INDUSTRY AROUND CANTHO

6.0 Zxiating Menufacturing or Precassing Plagts

Earlier in this report (Section 2.5) an overview of industry
in the Cantho viecinity was provided. Of the industries listed earlier, '
some will have a direct bearing on the viability of the projects we are
proposing for Tay Do. The 33 MW plant, alrecady on atream, is needed to
meot the connected load of the 8 plants or complexes listed in Table 1.2
at a reasonable coat per KWH,

The 5 ton per day limestone plant at Thot Not ean play an important
role in heightening the awareneas of farmers to the need for limestone.
T™h> fishmeal plants in Rach Oia will be important as suppliers of raw
saterial to the Mixed Teed Plant,

Other industries in the Cantho area are listed ia Table 6.0.
T™e majority of these plants are of artesanal scale, producing medinm
quality goods in small volumea, Most of the establishments in Table 6.0
will continue to serve local markets with lower cos® products and should

. neither be contributors to or ecompetitors of the plunts we propose for
-
L" h.

61 laisczation with Proposcd Tax 2o Plaata

T™ere are some plants in the Cantho region that will have a definite
contribution to make to Tay Do as ?ollows:

The larger rice mills ineluded in the 857 total in Table 6.0 below will
havc to be counted on aas suppliers of freah bran for the Rice Bran oil
Plant (See 4.L,6 above). Out of the 40 TPD fresh bran requirement,
only 18 ton TPD can be supplied by mills on the Tay Do Purk, The residual
32 PN ceuld best de  supplied by the lurger riece mills in Ja Xuen Pro-
vince or the Cantho region (Cal Namg especiully),

T™e 40 machine shops 1isted in Tabl: £.0 can become customers of the
‘ngine Repair and Cagsting Shop for more complex repuirs that they arc not
capable of handling (e.c. noszle grinding, f.i.c. udjuatments. timing
sdjua‘ments). 1In the long run, some o *hcse machi.e shopa or their
personnel could be {ntegrated with the Tay "o fucility,

The 92 sav ailla shown in Table 6.0 will be important Auring the
construetion phases of plants on the Tay Do Purk. Sim’larly the briek
kilne and t4le manufacturers can be suppliers.




The €3 fish sauce plants aight become suppliers of fish for the
Nined Feed Plant, but the effect of fermentation on protein in figh
residue will have to be confirmmed.

™he other industrics ahown in Teble 6.0 sheuld have no comnectien
vith the Tay Do complen, 1.0, bakeries, ice making, soy sauce and
sugar aills. The sugar milla, {f modernised to produce molasaes,
esculd salte an important contribution to the Mixed Feed Plant.

( table 6,0 fellovagest page )
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Shaater 7

POLICIRS AND INCENTIVES TO ENCOURAGE AGRO-INDUSTRY

7.0 Natisnal Geal

Given the wvorld foed shertages and Vietnam's need for fereign ex-
change, development of the Delta's agro-industrial potential ceuld be
ah important national policy abjective,

Given the basic importance of paddy and feed to Vietnam's economy,
Governmnt -=wide coordination, cutting across traditional jurisdictions,
is needed, The successful development of the paddy and feed resources
will require a total effort directed teward improving all phases of
production and sales outlined below:

BLEMENTS OF AN INTRGRATED PROGRAM TO DEVELOP VIETNAM'S PABDY

AND FEED BESOURCES

Better and uniforwm seeds especially for sorgwm and IN varieties,
Metter and higher volumes of urea and phosphatic fertilirzers,
Mare limestone fer acid seils,

Bntter farm equipment, especially threshers and tractors,

Nare deep plowing by tractors and better tracter maintemance,
Facilities for the cleaning, drying and storage of paddy,

Nilling to raise the yields of hcad rice from the typical
TR to 62% of the paddy intake.

Better recovery of bran to persit oil extraction,

Lecal bran oil production to reduce edible oil import=x,

Better distribution of bags to reduce leakage and spoilage,
Mecanstruct ien or new building of irrigation canals,

In terms of financial returns, execution of such programs can be
significant, The expart of 1,) willion tons of the Delta's surplus rice
camld bring $624 millien (1,300,000 tans x $480/ton) and raise Vietna®'s rice
export sarnings above the Thailand level of $488 million of exports in
1974 (Sce Table ),2«A 17, WA)

.ID')-




Zven {f domestic consumption needs were to preclude such high voluee
exports, the international exchange of Vietnam's expert quality rice for
lower cost grades could yield earnings in the hundreds of millions
of dollars,

Vietnam's mills are typically loring about 5 percent of the head
rice milled (See Tables h4.lep and %4.1-C), Thix loss at wholesale prices
(VN$182,000 per ton in 1974 or US$266 per ton) ix $58 million, or at inter-
national prices ($480 per ton) would become §105 million (7,025,100 tons
of paddy in 1973 x W = losses of 351,258 tons of paddy x 62% e milled rice),

In theory,if all the oil resources in Vietnam's paddy were utilized,
the total recovery would be 54,800 tons (1973 paddy production of 7,025,100
x +0078), Of this oil, two thirds would be edible, valued at US%33.0
million (Jianedune 1974 price of %920 per ton x 16,%00 tons) and the
industrial eil would be valued at about %8,0 million (18,300 tons ~ $438/ton),

Vietnam's rice bran, even the "fine" bran, contains husk and is there-
forc not cemparable with ideal bran outeturns (S8ee Tables h 1=A and ligl=C),
owever, the contimuation of conventional milling almest precludes oil
extract ion because of the husk comntained even in the fine bran from mest
Victname se mills,

A recapitulation of the above figures is as follews:

Potential value of exportable milled rice  ceseeese, $624 million

Current losses of rice from poor milling esersssee $108 "
(at international prices)

Value of potential edible oil production escssness 1) "
Yalue of mtﬂﬂt‘&‘ tndustrial oil Profuction seseeee ” "

Total $770 aillion

To put the abeve figures in perspoctive, the total imperts of South
Victnam were $678 million in 1972 and $717 millien in 197), Seuth Vietnam's
cxparts were §2) million in 1972 and $60 million in 1977 ®ibliography, A,

[ ]

The ceonclusion is that focussing chiefly en the production of paddy,
bran, and feed, Vietnam's econsmic petential fram the Delta is very
faverable, given the administrative sechanisss te assure the best use of

resgurce <,
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7oL ¥ vestment cios

Treatment of foreign investment has been highly favorable to the
investor and numerous incentives were offered under the terms of Law No,
4/72, June 2, 1972, "Regulating Investment in Vietnam," (Bibliography, 70)

Investors were given a fiveeyear exemption from customs duties on
imports,income taxes, property and land taxes, and export taxes, among
others, Capital and profits could be repatriated, There were no pers
cantage limits on expatriate persomnel,

Special services for investors were provided such as market research
and site location services (porformed by the Industrial Development Bank
of Vietnam, b0 Nguyen Hue, Saigon and the Investment Service Center, 100
Tu-Do, Saigon),

Deapite the chronic insecurity of recent years, the pelicies to
attract foreign investment have been reasonably successful, From June
1972 to Decesber 1974, 1hh foreign investment projects were approved
involving the investment of $61,9 million in foreign exchange:

FOREIGN INVESTMENT

1972 - 1974

Towntry ~ Rquity Country Equity

of Capital of Capital
jnvester (Uss) Investor (usy)
Liechtensteinsessee 13,000,000 Thatland  eseesseseee 621,125
Hong Kong eceessces  B,736,h061 Isracl eoesssssessse 337,000
Indone sia ecevvesse  74%00,000 Kheer Republic so0ee 281,171
JaPAN esecsesrssses O M1A, 771 Panama sessscsssnsss 250,400
™e UdBA: seseeese 4,813,051 Mistralia sesecssses 216,854
Prance qieeesescase 4,623,799 Switzerland siesesee 155,275
Wrpublic of China o 1,917,338 Briclanka esceeseese 127,674
FPederal Republic of Lxellbarg seevsesnos %0, 000

GOrmany sscsssesce 1,004,600
Great Britain soeee 2,091,883
KOrea siesescessess 14,787,030
SIingAPere coeecesee 1,191,292 Total coovees 61,864,004

’ﬂﬂil‘ AR EIXELIN) m'(“)

LA0% seeevsevonccsee “i.(m

sawrce 1 Industrial Bevelopmnnt Bank of Vietnad,
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7.2 Pplicies regarding Demestic Investgent

There are three banks in Vietnam which in 1974 were providing
credit for economic development:

Industrial Development Bank of Vietnam (2DR)
Agricultural Development Bank (ADB)
Investment and Development Bank (IDERANK)

There is an additional institution, NEDEF, which has acted as
an intermediary bank, collecting funds from the Govermnment and USALD
for dispersal to the above three banks against approved loans,

The above institutions have sowme very worthwhile achievementz to
their credit, as summarized below from Source 2k, see bibliography,
Appendix F,

The APB was established in 1967 to provide low cost credit to fareers,
The ADB has made substantial gains in recent years and by the end of 197)
was estimated to be the source of twenty percent of total rural credit,
Expansion of rural credit is one aspect of the government's overall effort
to make agriculture the leading edge of economic development, and ADB
can be expected to continue playing a dominant role, ADS branches,
which are located in every province, are complemented by a Private Rural
Banking System, which war inaugurated in 1969, Almost seventy private
rural banks (MRB) were in operation as of mid 1974 in almost every province
of the country, with a heavy concentration in the Mrkong delta, PRBs are
privately owmmed with the ADB holding a mimority capital interest, previding
oxpertise and certain banking assistance, PRE: make loans which are
requirced to stress agricultural development and product ion,

he R makes medium and long term credit available to investers
for construction of facteries as well as equipment purchases, ln some
situations the IDR will take a temporary equity position in an industrial
project, The IDB is alse invelved in the development of industrial cstates
in Vietnam, an activity it pursues along with SONADEZI (National Company
for Development of Industrial Estates), (The mpst notable achicvemrnt of
SONADEZ]L haz been the Bien Hoa Ilndustrial Park where 52 factories have
been completed as of ®id-1974 preducing a variety of products frem
ashbestos resfing to steel reinfercing bars,)

-l.}-




The is a private development lending institution which was
organized by a consortium of private banks in 1961 with the Credit Com~
mrcial du Vietnam currently holding approximately 45 percent of the
outstanding shares. IDEBANK, initially named SOFIDIV (Society far
Financing Industry in Vietnam), snieys @Government support and encouragee-
ment in making medium to long term loans at concessional rates to new
and expanding industrial projects, IDEBANK also participates in in=-
dustrial projects through direct equity participation,

Despite the successes, even during a trying period of insecurity,
there are some changes in policies and procedures that may help to ace
colerate industrial development and give incentives for new industry to
site itself outside the urban complex of Saigon-Gia Dinh-Bien lioa,
These suggestions are as follows:

a, The approval of industrial projects in 1974 required the concurrence
of the Ministries of Trade and Industry, Agriculture, Interior,
Communications and Transportation, Public Works, and Land Reform,
Somet imes the approval of NEDEF was also required and in the case
of foreign investment, the approval of the Office of the Board of
Investment an agency within the Ministry of Trade and Industry,

To expedite the approval process, it would seom better to have a
single authority where only the Ministries directly concerned could
be represented,

Under Vietnamese law i 1974, the banks could not accept buildings
as collateral unless the owmer had a fee simple title to the land,
This was a disincentive to investors= =ceking to loecate on industrial
parks such as Tay Do,

IDB, as= a matter of peolicy, did not attempt to influence entreproncurs
te build plants on the Industrial Parks, Thix secmwrd to be a factor
in retarding the utilization of the SONADEZLD Industrial Parks,

The developmant hanks as 4 matter of policy have not approved loans
for industrial working capital. Working capital, for most of the
proposcd projects in Chapter &, is equal in importance to the capital
for fixed assets,

Industrial berrower= needing warking capital can only borrow from the
commercial banks at ammialised rates ranging from 20 teo B, If
induntrial development (s to becemr a nitional goal, the necessary
leginlation should be enacted to enable the (I8 to make laans for
warking capital and te reduce the interest rates charged by
commercial banks,




fe

Te encourage future mamifacturing in Cantho, certain smoning res-
trictions sheuld be considered. (There was a recent case of a
detergent plant whose sponsors wanted to locate in Saigon, but
for pollution reasons, the plant site was changed to an area near
Danang,) In order to site agro-industry near the sources of raw
materials and on the Tay Do Park, zoning should be encouraged.

In general, the ADB and the IDB regard their spheres of activities
as mitually exclusive, However in the case of agro-industry in
Cantho, cooperation and joint planning will be essential on the part
of the two banks and the Ministries of Agriculture and Trade and . )
fndustry as well, This will help assure (a) the availability of
correct varieties of paddy (b) help moke mure farmers commit them=
relves to supplying ingredients for the mixed feed plant and (c)
help make sure rice mills agree in advance to sell their fresh rice
bran to the bran oil plant, In short, the financial leverage of the
two banks could operate ar an incentive to coordinate the farwers
and mamufacturers,
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Shapter 8

REBCUTION OF THE DEVELOPMENT STRATEGY

8.0 puggested Soquence of Actions

Frsparatory steps to the execution of the agre-industrial
development program in Canthe would include the following!

a. Because of the capital investmsnt involved and ths potential
benefits to the Vistnamese economy, Govermment-wide agreement
in principle should be achieved on the acceptability of a program
such as that outlined in Table 1.2 in the Executive Summary in Chapter 1.

Policies and procedures should be agresd upon whereby the
farming commnity and certain sxisting rice mills will
ceeperate in providing the raw materials for plants and
tacilities listed in Tabls1.2, namely: (a) TN varisty

paddy and sorghum sesds for the seed center, (b) at lsast 27
tons per day of fresh bran for the bran oil plant, (c) raw
saterials for the mixed feed plant, (d) limestone for the
crusher, (e) 60,000 tons of uniform paddy for the rice center.

Freparations should be made for meeting the local currency
and working capital needs of the new plants (See Chapter 7).

Salection and training of managers for plants to be established
(see below in this chapter) should be planned.

Mreliminary approaches should bs made to lending and investssnat
institutionsyforsign governments, and privats companies and
chamnels of communications laid for close liaison with such
sources of capital and technology (Ses below in this Chapter).

Neparation of feasibility studiss should proceed as soon as
possible (See Chapter 9).

Final approaches to financing institutions and private
investors sheuld fellew the feasibility studies.

Contracting for plant construction and plant management
during the start-up phases should proceed for the (a) Urea
Plant, (b) Paddy Clsaning, Storage and Milling Plamt, and
(c) Rice Bran Oil Plant (We believe that local Vietnamese
sanagement will be availabls for the other piants (See below
in this Chapter).

8.1 Avpilgbility of local Management for Future Plants gt Tey De

Overseas training of Vietnamese and the recruitment of
foreign plant managers for the start-up phases will probably be
nesessary for the plants mentioned under paragraph "h" in
Section 8.0 above. However, locally skillsd peopls can be found

for certain of the plants as follows (digits in parentheses refer
to Sections of this rsport):




ﬂ

Bngine Repair, Casting Shep,
Agrioultural Isplemsnt and Peep
Mamufacture (4.6.2)

Paddy, Cleaning Brying, Sterage
and Nilling Plant (4.1.8)

Rice Bran 041 Plamt (4.4.7)

Mized Peed Plamt (4.5.3)

Limsatens Crushing Plant

Experted Preson Peed Mreducts

lesally dvai'shie Menasament

Per the foundry and forging eperatisns,
jecal skills are available through the
CARIC, Mo, 17 Ben Bach Dang Saigon
(hrench-owned comapny).

Per the mamufacture of pumps, the Nhuyen
Van Xe Co., No. 30 Gia Long Xa Ny lLuong,
Qan Cho Moi - Tinh, An Ki Mrovince

is already building 1,800 W/hour pumps.

Per diesel engine repairs amd tractor
repairs, a company called Trung Tes
Neng Co., vas sstablished in 1967 under
a C & I Ministry decree to repair
tractors in Cantho. Mr. N. K. Gia,
Manager of the AMIRACO assesbly and
repair plant, helped organise a
ocenseoctium of tractor importess to
eatabl ish the Trung Tom Nong Co.
Heowever, the operations in Cantho were
never started because of a shortage of
capital. ANIRACO head office is
lecated at No. 44/8 Mgo-duc Ke, Saigon.

One of the most progressive mills in
Vietnam is the Nghia Thanh Nill in

Ba Buyen FProvince. The mill is equipped
with rubber roller huskers and polishers
(Seurce 40 in Bibliography)

The Troung-Khac-Can Socap Ce. in Saigen
fermerly proocured rice bran eil frea
a supplier in Ta Vinh, Because ef a
shertage of rav material and inferier
oquipment, the plant shut dewn in 1968,

There are mixed feed and bagging eperations at
Leng Xuhen, Angiang Province and at Ny
he 4n Dinh Tueng Previnocs.

The S5 TP, crushing mill near Thet Net in
M Kiang Mrovince should be in eperatien
1978. The cement clinker plant at Ha
Pien in Chau Doc Mrovinoce has had
experience in handling limestens aleng
wish the Ha Tien Ceoment Co. in Bien

Hea Industrial Park.

There ar'e several frosen marine preduct
plants in Rash Gia. One of the mest
progressive is the Kien Giang Ce.




8.2 geurces of Fereign Rxchenge Financing

Probably ne single scurce will be willing teo previde financing
fer a program such as that suggested in Chapter S.
Por exmample the $249 million urea plant in Bangladesh is being
firianced by a consortium of lending institutions headed by the
International Development Association (IDA), 1818 "MH" Street,
Washington, D. C.

T™he fellowing financing institutions ocould also be approached:

1. Asian Development Bank, Romas Boulevard, Manila,
Republic of the Muilippines.

3. Bangue de 1'Indochine, Paris (alse Asian office 5th Fleor
Arasa Bldg. 8735 Paseo de Romas, Makati Risal, Republic
of the Philippines)

3¢ Caisse Centrale de Cosperation Economique, 233 Blvd, de
St. Germain, Paris 7, France

4. Credit Lyonnais, 19 Bivd des Italiens, Puaris 2, France
S. Prankfurter Bank, 6000 Pramkfurt 1, )8321, West Germany

6. International Bank for Recenstructien and Develepment
“u)' l.ll”ﬂ"ltl‘“t. *m‘“”m' D. C.. UO'OAQ

7. International Finance Cerperation (IFC), 1818 H Street,
Vashingten, D. C, 2043)

8. Industrialisation Pund fer Developing Countries, Predericagade,
23 DK 1310, Cepenga Copenhagen K, Denamark

9« Overseas RBoenemic Ceeperation Fund, Ine Bldg., 3-1-1
Vehisaivai Che, Chiyeda Ku, Tohys, Japan

10. Private Investmsnt Cempany fer Asis 8. A. (PICA), Kekusai
Building, 3)=12 Naruneuchi, Chiyeda ¥u, Tekye

Many mere sources of financing can be provided by UNIDO
bocause UNIDO has sponsored intermational confer® nces attended
by representatives of banking institutions and multinational companies.
These meetings have served to identify organisations which are willing
te invest in potentially viable projects in developing countries.




Chapter 9

TOME OF AEPERENCE POR PUSURE FASIBILITY SWVOIES

9.0 PMuraese of this Chapter .

This Chapter has been prepared in cempliance with Sectien
a;g:.xa of Contract UNIDO Centract Ne. 70/31 dated Septesher 2),
197,

Section 3.01.12 of Centract 74/21 reads as follews:

"Based en the findings and cenclusions resulting fros the pre-
feasibility studies, the Centracter shall write detailed
Yerms of Reference for carrying out subsequent werk including,
inter alia, a series of exhaustive technical and econemic
feasibility studies for the establ ishment of the industries
jdontified by the Contracter as being petentially viable."

9.1 Magic Nagel far Feapivility Studies

r m:.:.-“ ”:-lng the standard format fer feasibility studies
canta n the "Technical Notee" at the begimning ef gg_
fmin. :

w ‘znui.mu tudiss, Volume I, Industrial P
s Ne. ) 1ighed by the United Nati .
° L BT o gt teretfi M eathod as Appond oty York, 1973

Rather than repeating the standard wrding frem ix 0 for
cach of 8 types of facilities, we are enly ‘repeating ‘the par
headings and are describing belev the exceptions or special %
that relste te the situation in Vietnam or te the specific i

These special points peculiar to Vietnam or to the industry
ore discussed belov for 8 types ef plants. The relevant paragraph
designators, e.g. 11, 3, are 1isted below, based en Appendix a,

-‘”.




9.1.1 Rjce Center (Aeceiving, Clesning, Drying, Milling)

t s, I

A detsiled study of paddy availability is required. This should
include interviews with the Directorste of Agriculture in Cantho,
the Agricultursl Development Bank, large scale millers in Ba Xuyen
large scale paddy farmers, and persens wvho buy paddy wholesale
("remasseurs"),

The first key question to ask will be: "Can encugh farmers be
count 4 on te grov the same variety of paddy to supply a 15 TPH
plant

A second key question is "What would be the best procedures for
assuring the delivery of uniform paddy?"

Alterngtive Technelegies, il )

The German Schuler system, the Japanese Kyowa and Satake
systems, and U.5. systems at least should be considered and evalusted.

Suppliers should be asked for customer lists in developing countries
and field visits then made to inspect the mills to determine opersting
histery in at lesst three developing counties. Some countries have
reperted operating difficulties with rubber roller mills e.g. the
Mrilippines.

j@cationsl Pacters . II, b

Millers, farmers, snd agricultural experts should be ssked if
the Tay Do Industrial Park poses problems of paddy delivery that
osuld be svoided if another site were selected. (We believe,
heweaver, that the river-freont lecatien on the Bassac will permit
lew=cest transport of paddy by beat just as is being done in the Cai
Rang District of Cantho.)

Market, 111, 1

The research team should have discussions with Vietnamess rice
exporters to determine the acceptability of local TN rice in various
fereign markets, Rice exports were atepped in 1964 prior to the

~ intreduction of TN rice, and there is no experience in TN experts.,
If such discussions preve inconclusive, the following further steps
ocsuld be taken.




The marhet for iamperted rice ceuld be investigated in at least
three of the principal rice imperting countries and TH semples sent
for evaluation. This sheuld first be done by a data search of the
te dotermine the imperts of the nearby countries bWing in
large volumes (e.9. Simgapere, Hongkeng, India), See Table 3.3
below for importing regiems.

Table 9.1.1

AVERAGE AMNUAL QUANTITY AND VALUE OF RICE INPORTED BY CONTINGNTS
AND WORLD TORAL, 1963-1967

Cant inent Quantity Value

(metric toms) (milliens)
Surepe 064,400 ¥ 13%0.)
U'. m.m . "0’
Nerth and Central Amrica 407,600 $ 67.0
Seuth America 58, 600 $ 9.7
Asia and Middle Bast &, 799,000 § 0.6
Arica 687,800 $ 96.0
Oceania 33,200 4 920
Verid Tetal 7,174,200 §1,000.1

Seurce: Rige Chamistry sid Iachueleay, Americen Asseciation
Coreal Chemists, 1972

Meotings sheuld be held vith the grain departments of at least
twe leading Japanese trading cempanies familiar with werld rice trade.
Samples of specific Vietnamese TN varieties sheuld be tested by the
trading cempanies and an assessment made of the suitability of the
ries fer varicus marhets. (Veare suggesting these discussions take
place in Japan because rice trade experts are cencentrated in eme
lecation, and the Japanese trading companies, threugh their world-
wide net of branches, weuld have access te infermatien en werld
marhets.

If a demand for imperted parboiled rice is found (e.g. in
India, Bangladesh, 8ri Lanka) the study sheuld include parveiling
facilities in Para V, 1.) of theAppendix G "Machinery and RBquipmant",
(rarbeiled head rice yields are higher than nen-parboiled rice
and shelf rice is lenger,)

Eraduct Mix, 111, J

In selecting the preduct aix, consideration sheuld be given to
the grade of paddy (e.g. ™ 5,0,50 or 88 == we suggest ™ rather then
treditional varietios bocause of the bhigher yields.)
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lent Bite Pevelepment, Vo 1l

The cest of piling sheuld bde taken into acosunt; see Chapter
&, Table b.1.), 1ine A=18. Thie can best be dene threugh the
Nasama Guai of Tokyo, the enly people with experionce in building
large structures on the Tay De Industrial Park.

ta v

The following payment Practices should be investigated: (a)
payments by mills or ramasseurs to farmere, (b) payments by
Srehers to mille. The need for working capital should thea be
assessed and entered in the cash flow analysie (Appendix G. part X111).

The poseibility of loans for working capital should be inveetigated
and the research team ehould schedule meetings with the potential
lending banks to imprees them with the importance of working capital
leans, mew prehibited by 1DB pelicy in Vietnam,

Sder Investmente,V, )

The cost of rubber rellere sheuld be aeseesed (if the reller
technelegy is to be used) eince frequent roller changes are Reeessary.

Iising Policy Vil 3

Ihe discount etructure as between dealers, millers and farass
should be determined.

les isat \

An aecsessment should be made of the advisebility of selling
enports through brokers or direct fres the mill te the everasas

faperter.

The research team should read Securcee No. 37, )4, 40 and &6, insluding
sterage ,marketing,and milling reports of the FAO rice team in Septesber,
197% (8ee Bibliography items Noe. 27, 34, 40 and 46 in Appendix F.)

Owr suggestion ie that the research team be composed of the fellewing
onperts:

l. Techno-economist with experience in rice milling analysis,

8. Agricultural product marketing expert with experience
in peddy procuremsnt, rice exporting, and bran saler,

3. To ebtain data regarding farmer's willingness to produce sufficient
velumes of uniform pa.i.;, surveys could be made by téam of prefessers
and graduate etudents, based on a questionnaire under the
direction of Dr, N.V. mm'. Ph. D. Vice Rector and M'

Faculty of Agriculture, University of Cantho, S Hoa=Binh
Avenue, Cantho, Vietnam Tel 21-061.




9.1.2 Rjce Bran 0} Plant

This plant’ is deecribed in Section &.& of this repert, and
the costs are outlined in Table 4.4.8 on page 153. The annual
capacity of the plant ie 960 tons of edible oil, 408 tons of
industrial oil, and 10,200 tons of defatted bran for feed. The
capital required for fixed assets is about $806,000 and $862,000
of working capital ie needed in the first year. '

) § t Matsriale, 11,2 .

The success of this plant depends on the availability of &0
tons per day of fresh rice bran contgining a minimums of husk. The
assumption was made in this rsport (Sectfon 4.4.6), that the
bran would bs supplied by s new modern rice mill on the Tay Do
Park (13 tons), by VIMECO a rics mill being planned for the park
(5 tens), cod by some of the larger mills in Ba Xuen or Cantho
(22 tons). The 2 ton/hour Nghia Tan Mill in Ba Xuen is slready
using rubber rollers and their bran should be especially good in
quality with s minimum husk content. The SEDIC and Cuu Long
rice mills nsar Saigon should bs approached to see if they can ship
fresh bran promptly to the Tay Do Park. These mills have 27 TPM
and 9TPH capacity respectively.

The research team should meke surs that mills are capable and
willing to supply fresh bran in the required 40 TPD volumee, f

Alsernstive Technologies, 11,3

¥e have recommended the solvent extraction mesthod (page 1351 of
this report) fer producing bran eil, however the research teas
sheuld also consiler the expeller procsss as an intermediate techmnelogy.

Market, 111

The Vietnamese demestic market for edibls and industrial oil
sheuld be examined to determine the saleability ef bran oil at higher
pricee than peamut oil or coconut oil. Bxpert markets especially
in Singapers, long Kong, Japan should be studied,

The acceptability of defatted bran for animal feed should be
studied,

The general practice in Vistnam's smaller wmills is to mill
paddy for individual farmers on a fee basie and to rsturn the bran .
ond milled rice to the farmer. Selling bran to the bran oil mill
would be a departure from this traditional practice,and the millere’
wvillingness to sell large volumes to the bran oil plant wauld have
to be explored. The sales prics of bran in large volumes would be
critical to succees,
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SaRacity of the Prepesed Plant, IV

In Chapter &, Section 4.4, we have recemmended a 40 TPD bran
plant, that is s plent having s daily processing capacity of 40
tens of fresh bran. This is a minimum sconomic sime, and s lsrger mill
would be better if circumstances warrsnt.

Pricing Policy, Vil, )

The retail and wholesale prices of competing edible oils, i.e,
peanut, soy, coconut should be studied. If ths bran oil cannot sell
cempetitively in Vietnam, export sales should be considered.

We suggest the research team should consist of (a) en sxpert
familiar with the sclvent extrsction process for recovering
eil from rices bren, (b)agricultursl economist to determine the
marketing channsls and pricing structurs of rice bran st differeat
dietribution levels to determine sales prices likely to assure
public acceptance of the edible oil, and scap industry acceptsnce
of the industrisl oils,

9013 Nised Poed Plant

The mixed feed plant is described in Sectien 4.3 of this
repert. Capitslisation in fixed assets is 93968,000, and annual
capacity is 350,000 tons,

Iratucte, 11,1

T™he mix of ingredients shown in Teble 4.3-8 of this repert
is in our judgement s mutritionally adequate mixed feed for chickens.
Other mixes for (a) piglets of different ages, (b) mals and female
hoga for breeding, (c) cultured fish are needed.

There may be farmer .prefsrences fevoring ons type of feed over
anether, soms of these prsferences may be dietetically unsound, but
nevertheless can affect sales volumes and pricing. It may be prudent
te start with mixes thst are lsss than ideal and gradually shift te
better mixes later on.

ials

Having detsrmined the optisus nutritional mix for the abeve
animals and fish, lecally svailability ingredients should be identified
and costs of volume procurement and the best procurement procedures
identified. PFer ingredients not avsilable locally, the cost of imports
should be detsrmined. These would probably include manioc from Thailand,
and corn unless local sorghus can be-weed in substitution for ocern.




lasetiona] Pacters, 11, %

¥We have assumed that this 350,000 TPY plant would be lecated on
the Tay Do Park, This weuld mean hauling mixed feed by truck er by
beat. The location of potential users of feed should be analysed to
see if any serious cost disadvantages would arise from siting the
plant on the Tay Do Park.

Proguct Mix 111, 3
See comments under '"Products, II, 1" above .

Sapacity of Proposed Plant [V, }

¥e believe it would bs useful te conduct a farmser opinion survey
based on a questionnaire to determine (a) farmee preferences en
types of feed, (b) acceptable prices, (c) volumes likely to be
consumed, (d) seasonality of demand,.(e) animals or fish being raised.
The University of Cantho (Dr. N. V. Truong, Vice Rector
indicated a willingness to assist in organizing a survey team.)

In the event that acceptability problems are indicated by the
survey, the feed plant may have to Planned on a reduced scale, i.e.
less than 50,000 tons, but room allowed for expansion.

it | J

In studing the availability of raw materials (see above, "Majer
Input Materials"), seasonality factors involving sorghum for example
(see Section 2.3, Chapter 2 of this report) may affect the need for
working capital. Sorghum is harvested in December and the prepesed
plant would have to consider such options as (a) borrowing money
te ebtain sorghum at low prices after the harvest or (») paying
higher prices in the off-season.

8 ti v

The sales channels for feed mixed at the existing My The and
Long Xuen plants (see Section 4.5, page 156 ) should be explored.
The desirability of having wholesale and retail distributers should
be assessed.

9.1.h ne Repair, Castin i ural t

facturing Plant

This facility is described in the basic report in Section 4.6
starting on page 163, The capital required for fixed assets is about .
$321,000 and annual sales of services and products could ameunt te

$200,000 to $300,000 after two years of initial operations.
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Pregucts, 11, )
The product mix of the machine shep (see Section 4.6, page 16))
sheuld be tentatively decided in the feasibility study. Seom

candidate products to sider would be: medium capacity irrigatien
pumps of about 1,800 per hour and small capacity foet pumps,

A farmer survey using a pretested questionnaire and photographs
should be conducted to find out (a) what the farmers need and (b)
what prices they would be willing to pay.

The organization and management of the engine repair shop could
be recommended in the study. In 1967, a company called Trum Tea
Neng Co. was established by Government decree for the purpose of
performing engine rspairs at Cantho (see p. 190 of this repert).

If this company could be reactivated, good management of the engine
repair shop would bs better assured.

The sise of engine parts inventories and the willingness of
the tractor importers to finance the inventories should be explored,
The principal tractor importers of h~wheeled tractors in the autumm
of 1974 were as shown in Table J.h. A similar analysis of the 3~
wheel tractor importers and their sales would be needed,

Table 9,1.h
MARKET SHARES IN VIETNAM OF FOUR-WHEEL TRACTOR INPORTERS -- 1974

Market Share in Nusber eof &~
Vietnam for &= wheel tracters

Jamarsacs Mage of Jugeljer  yhepl tractors isgarted in ‘74

1. CIBGECO Massey Purgusen, Ltd. I 1,400

2. Jehn Deere John Deere 28 1,000

3. ANERACO International Harvester 17 6oo

(American Trsding Ce.)

&, DRenault Renault 1 400

3. Pord Ford Motor Ce. ) 100

‘o VIKYNO mb‘t. Lt‘o 1 ”

7. VINAPRO Yanmar Diesel Engine 1 %

“.' Lt‘. A C__ ]

100% 3,600

With respect to the casting shop, the existing market for
cast ings should be explored and potential users of castings identified.
This part of the work should be initiated after meeting with CMRIC,
the machinery and boat building company in Saigon, who have a 7-ton
foundry making gears etc. We believe that the market for csstings
will be slow to develop because the industrial base in the Delta is
small. Therefore this part of the complex might be dsferred unless

the production of implements creates a captive demand for castings.
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Jasut ‘aterisls, 11, 3

-"" parts, ". iren, "“‘. berase, sheet -‘..g “.
pattern making material and welding materials weuid depond en the
ferecast of salss of castings, puaps, and iaplemsnts doveleped wnder
the heading, "III Market" i.s Part III=1 of Appandix G, '

Alsarsative Tochnsiesiee, L1, 2

™he type of cupola and furnance will depend in part en what fuele
are available at least cost. In this commection, the pessible use
of peat from An Xuen and Kien Giang provinces should be enplered aleng
with the suitability of ceals from North Vietnas. These ceals are
new being experted from Hanoi to Japan,

Salsction of Preduct Mix, 111, )0
See abeve under "Preducts, II, 1"

Inxastiant, Y

The fellewing ceamants relate alse t¢ "Anmmal Gparating Costs
and Profits" (Part VIII of Annex) and "Financing Prepesal (Part
IX of App. G). As mantiened in Section 4.6 of this repert, the
utilisation of the engine repair, and casting shep, and machine shep
may be slev te develep. This is because of (a) the lack of traditien
for tracter maintenence, &) sems farmer meluctance te pay fer firet
class tracter repairs, and (c) the practice of having castings asde
in Saigen.,

Neverthelsss e high cest of fuel waste and the ultimmte need
for msetal werking facilities when industry eupands en the Tay Be
Park are realities which require carly remedial actien,

™he feasidbility study sheuld make assusptions as te cests and
lesses or prefits, on a year-by-yoar basis, for the first three yoars.
W weuld suggest that the sstablishment of the facilities might be
justified as a Gevernment investaent and censidered part eof the
necessary cest of building a foundation fer futurs industry en Tey
B8 and as a basis for training personmel. At the same timm, sales
of pumps, threshers, cultivaters and custemined parts should prebably
be leaked upen as the principal sewrce sf revenue in the start-gp
potied,

Janismentatiofe J

anagonent centracts or other cellsberation sheuld e ecuplered
as fellows:

Por punp aamufacture: The Nguyen Van N Ce., Ne. 80 Gia Leng,
:z Loung, Gean Che Moi-Tinh, An Glang




For casting shop: CARIC 8, A, No. 17 Ben Bach Dang, Saigon
Faor the machine shop: Same as above,

Survey Team

The team to make this feasibility study coild consist of (a)
a specialist in engine repairs to assess the needs for equipment and
inventory and (b) a foundry and machining specialist,

9.1.5 Psrtiliser Plant (Ureg)

T™his plant is described in Section 4,7.1, page 167, of this
repert, Capital required for fixed assests is estimated at $252
million, The output is a minimm of 480,000 tons of urea.

te Devel t
Piling requiremsnts for the prilling tower,ammonia compressors,
and storage tanks shoild be discussed with the Hazama Gumi Co. of Tokyo
which installed the steam turbine in the J0 MY thermal power plant
at the Tay Do Park,

v

)

T™is plant will prebably employ more than 1J0 persens and dormitories
near the site should be provided to assure manning of sultiple shift
operations,

Machjnery and Equipgent, V, 15)

In addition to the urea plant itself, cost estimates and site
recommendations should be made for the naphtha pipeline and the
sterage tank, probably at Can Gio, opposite Vung Tau, near Saigon.
In 1974, this port vas being dredged to accomodate vessels with a 3¢
foot draft; the original plan was to complete dredging by 1976,

Our plant engineering associates, estimate that to supply 161,000
ters of naphtha,a continuously operatimg, six inch pipeline will be
necessary. In Japan, such pipe costs $6.85 per inch of diameter
per anter of length, The installed costs in Vietnam will be about
61% higher; aur estimates for the pipeline are $8,9 wmillion of
foreign exchange (6 inch pipeline, 135 km long, Can Gio to Tay Do.)

The size of naphtha storage facilities at Can Gio or other port

cannot be ostimated unti]l the status of the dredging program at Can
Gle is determined, This will limit the size of incoming carriers,
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¥erking Capital, V, 3

The rate at which payments flow from the farmer, to retailers,
to wholesalers and to the urea supplier should be estimated to
determine the time lag in cash receipts by the supplier. On this
basis, conclusions can be reached regarding the amount of working
capital required.

Inventories, V, 2,1l

The speed of physical distribution from the plant to the farmer
should be estimated and the sise of urea storage capacity at Tay Do
estimated to assure effective deliveries during the period of peak
use., Figure 3.2-B on page 52 of the basic report shows the TN
planting schedule.

Total Annual Expected Maximum Output, vil, 1

The operation of multiple shifts for the CO,, ammonia,
urea, and the bagging plants should be annalyzed “to determine the
combination of single and multiple shifts needed to raise urea yields
to the maximum,

Pricing Policy, Vi1, 3

Urea sold retail in the fall of 1974 for VN$200/kg. All supplies
were imported and it may be possible to reduce selling prices for
locally produced urea and, at the same time, assure a reasonable
financial return to the plant, On page 169 of the this report, the
return on sales was estimated at 317 and the return on fixed asset
capital at 16%,

Financing Propesal, IX

On February 18, 1975, the IBRD announced the financing of a urea plant
to be located ax Ashuganj, 60 kilometers northeast of Dacca. The terms of
the loan included a 50 year amortization schedule,a 1% service charge
but no interest, on capital repayments, and joint participation in
the foreign currency financing by a total of six lending agencies,

The above loan terms relate to the obligations of Rangl adesh
to the lenders. The loan terms applicable to the operators of the
urea plant are less generous. In the financial planning for Vietnam's
plant, the loan repayments of the operators should be adjusted in
such a way as to assure viable plant eperations, but yet achieve a
maximum return to the Government of Vietnam from the plant operators.

Iaplewentation, X

The machinery suppliers should be required to provide satart-up
services for a period of one or two years and to provide training for
Vi stnamese managers and engineers in similar plants built elsewhere
overseas,
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search Team for the Feasibility Study

The feasibility study team could consist of the following:

Execut ive Manager of an Operating Urea Plant, Project Leader
Process Engineer, CO

Process Engineer, A&onia

Process Engineer, Urea

Manager, Bagging Plant

Financial Analyst, to estimate cash flow requirements.

. Agricultural Economist, to (a) determine sales prices for urea
in relation to competitive products and historical price trends,
(b) to determine prices likely to be acceptable by wholesalers,
retailers, and farmers. (c) to estimate seasonal variations in
demand result ing from double cropping of TN varieties, and (d)to
estimate non-paddy requirements of urea, e.g. sorghum, vegetables,
soybeans, (e) To determine desirability of mixing urea with
phosphatic materials for a pre-mixed P and N material best
suited to paddy cultivation.

948 06 Limestone Crushing Plant

This plant is described in Section 4.7.2, page 174 of this

- report, Total investment in fixed assets is about US$2.0 million
and capacity is 28 tons per hour or 216,000 tons per J0D-day working ( |
year.

General Comments

In order to gain farmer acceptance of crushed limestone, data
should be collected from Vietnamese sources to determine the effect
of limestone applications on acid soils in various sections of
the Delta., (We were informed that tests were conducted by USAID
and by the Directorate of Agriculture in Cantho and data recorded,
During the survey in October-Novewber, 1974, data were requested in
Saigon, but there was insufficient time to collect the data from |

Cal'ltho.)
Products, 11, 1

As mentiened earlier in this report, imported crushed 1imestone
has been sold in the Delta for reducing the acidity of paddy field

soils, There is also a new plant near Thot Not, An Giang Province,
' financed in part by USAID that should be on stream during 1975,

The prior experience in imported limestone and the experience
gained by the Thot Not plant shoald be carefully noted to determine
the quality and fineness of the crushed limestone that would be most
acceptable to the farmers,
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Major Input Materials, 11, 2

Estimates differ with regard to the limestone reserves near
Ha Tien im Chau Doc Province. Some respondents said, "unlimited';
others said 20 willion tonss others said, mich less. In any case, the
regquirements of the Ha Tien Cement Plant in the Bien Moa Industrial
Park are substantial and several hundred thousand tons are being
consumed yearly.

The Ha Tien reserves plus other reserves in Thua Thien Province
and near Cam Ranh Bay should be investigated to make sure that
reserves are sufficient for both future cement manufacture and for
the proposed Tay Do plant.

locational Factors

The traditional practice is for tug-drawn barges to transport
limestone through the Delta's canal and river network from Ha Tien
to fien Hoa, Because of the Bassac River and the connecting
canals, we believe that transport by barge to Tay Do will be feasible,
but this should be confirmed.

Market, I11

As mentioned, the farmer acceptaice of crushed limestone and
the preferred fineness should be confirmed and estimates of demestic
demand prepared.

Capacity of Proposed Plant, 1V

The capacity should be based on the market findings in Section
111. 'mﬂrket" of ‘mndix (.}.

Morking Capital, vV, 2

Willingness of farmers to purchase at prices high enough to
assure plant viability should be confirmed.

Suggested Research Team

We suggest the research team include: (a) an agronomist,
familiar with the effect of limestone applications on acid soils,
to estimate optimum volumes needed for varying pH values, and to then
estimate total demand in the Delta region. (b) Processing Engineer familiar
with the commercial crushing of limestone, preferably for acid soil
applications., (c) If limestone reserves are found to be adequate for future
cement and agricultural use, ¢echne-economist should be included to estimate

the effect of limestone applications on total productivity and to determine




export prospects. (d) A survey team using a pre-tested questionnaire
should determine farmer acceptance of limestone and willingness to
pay prices high enough to assure plant viabllity. This could be
organized through the Agriculture Department of the University of
Cantho.,

9.,1,7 Bxport Frosen Food Products Plant

This plant is described in Section 4,9, page 173, of the basic
report, The capital investment in fixed assets is about $415,000
and the proposed output is 1,200 tons of frozen duck, cultured river
fish, or frogs legs., As the supply of feed improves, this plant
could process chicken and pork, also far export,

General Comment

We believe that the feasibility study for this plant should be
approached in a different manner from those for other plants.,

There should be a study of foreign markets for duck, especially in
Singapore and Hong Kong where imports of poultry and the consumption
of duck is high among the local residents of Chinese origin.
Similarly, French duck imports should be explored. Importers of duck
or wholesalers should then be identified in the market countries,

Samples of the Vietnamese duck species should then be frozen ‘
or vacuume-packed and sent to importers or vholesalers in the 0
leading market countries to determine if the speciecs is acceptable 1
to consumers,

The same procedures should be followed with the type of river fish
that can. be best cultured but only after a local study of culture economics,
In connection with fish culture, we invite attention to a Ministry of
Agriculture publication, Bulletin of Agricultural Economics, Special
I1ssue, Q]_‘c_ pages 7 through 19, in Vientnamese with an English abstract

see next page for English summary).

The cited article contains data on culturing costs and technology,
cultured species, and soms market data., Despite the background inferm-
ation in the cited article, it would probably be desirable to confirm
in Vietnham the availability of proper fingerlings, the optimum dimensions
of rafts, and the economics of fish culture, This study, if favorable,
should be followed by the same overseas market study described above
for duck,

The foreign market for frogs legs in general has been confirmed,
but the feasibility of frog culture, the economics involved and the
feed requirement should be ascertained., We would recommend
commnicating with Dr. V. R, Pantalou, Fishery Adviser, Mekong
Secreotariat, Bangkek to determine where frog culture has in fact
taken place. An inspection shovld then be made of existing facilities,
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This should be followed by a determination of the feasibility in Vietnam
of duplicating successful practices of other countries.

After these studies, a market acceptance study should follow and
the shipment of samples overseas as described above for duck.

Major Input Materials 11, 2

Aside from the economics of fish culture and frog culture, the
procurement of duck in sufficient volumes should be studied as well,
The volume of ducks available appears to be substantial in the Delta
area. However, with the current feed shortage and shortage of
chicken, there is a strong local demand and town market places are
typically well stocked with duck. This means that the proposed frozen
product plant would be competing with the traditional consumers,

There may also be seasonal shortages and surpluses of duck because
we believe fattening takes place just after the paddy harvests, twice
yearlye. ’

There should be a study of local river fish fingerlings and fish
culture as mentioned under "General Comment" above plus a study of the
frog culture economics,

Alternative Technologies Available, 11, 3}

The freezing plants in Rach Gia should be inspected including
the refrigerated vans being used to transport snapper, clams, cuttlefish
and shrimp to Saigon for containerised shipment abroad.

The plants in Rach Gia use convential ammonia compressors, but
freon technology conld be considered as well, It is our recommendat ion
that unless space is very limited and maintenance guaranteed, ammonia
would be preferable to freon as a refrigerant. The main reason for
this is that ammonia compressors are low stress, low RPM, long-lived
machines,

Locational Factors, 11, &

Tay Do Industrial Park would appear to be ideally located for fish

culture, but there may be problems of riparian rights that would complicate

the positioning of rafts or access to the rafts by attendants,

There may be transport problems of ducks from farms to Tay Do and
the feasibility of tranporting frogs to Tay Do from culturing ponds would
also have to be confirmed,

Capacity of Proposed Plant, IV

The decision on capacity would depend on the outcome of the export
market study for duck and river fish and on the feasibility of collecting
all three types of raw material as mentioned above,
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Conclusion on Frozen Food Plant for Export

All other Sections of the standard feasibility study in Appendix

G herewith would depend on the outcome of the foreign market and
local supply availability studies mentioned above,

Composition of the Research Team

We think that a techono-economics firm with connections in
Singpore, Hong Kong, and France should conduct the overseas market
) surveys for duck and species acceptability.,

A marine products specialist with experience in fresh water fish
should study the feasibility of commercial fish culture in the
volumes necessary for processing, for example at a level of 600 tons
per year or more., The same expert should study frog culture economics
with assistance from Dr. Pantalou of the Mekong Delta Secretariat.

The techno-economics firm should study the overseas markets for,
and acceptability of, river fish and frogs legs. The river fish study
would be confined to nearby Asian countries where the Vietnam species
is likely to be acceptable. The frogs leg market study and the acceptability
of the Vietnam species should be conducted in the devcloped countries,
e.ge France and the United States.

9.1.8 Seed Center

This facility is described in the basic report in Section 4.8
page 171« The total capital investment in fixed assets is about
$31,000. Some parts of the standard outline in the Annex herewith are
not applicable to the seed center since it is a service facility and
no manufacturing is involved, However VI1 to XIII are applicable
with adaptations,

We think the scope of work for a contractor writing the feasibility
study could cover the following points:

as Determine the distribution channels for seeds in the Delta
including exchange between farmers the exist ing wholesale
and retail outlets their sales volumes, inventory, size
storage facilities,adequacy of storage facilities and
the present effectiveness of seed s orting and identification.

' bs Determine the pricing strycture for seeds, the purchase
price of secds from farmers, wholesale prices to retailers
and the ultimate sale to individual farmers at retail.

ce Estimate the capability of the pregent distrubution system

at current prices to disseminate enough seeds to plant TN
paddy sufficient to yield 30,000 ton voumes of paddy for

two crops annually (i.e. yearly total of 60,000).
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de If the distribution system is inadequate to assure dissemination
of enough and proper seeds, recommend the optimum storage capacity
for a seed center at the Tay Do industrial park, taking into
account the seasonality of demand (8ee Figure 3.2-B of page 352
of this report for TN planting season.

s On the basis of findings above, recommend optimally sized seed
center, manning,distribution,sales prices,equipment ,capital
required, cash flow, profits,

fe From the suppliers of rice milling equipment, identify the
TN varieties that lend themselves best to milling and polishing
with rubber rollers, (Suppliers in Italy and Japan know the
varieties but other suppliefs may insist on samples,)

ﬂm'ﬁ‘d c_gmnition of Research Tea

We propose a team of two persons: (1) a specialist in the marketing
of paddy seed from whoesale through retail levels and (2) a techno-
economist who would prepare the cost estimates in part (e) above, taking
approperiate guidance from sections VII through XIII of Appendix G herewith.
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9¢1+9 Proposals for Industry Located Off the Tay Do Park

Village level mills to provide rjce for local consumption are described
in Section 4.3.1, page 144, These mills would be located off the Tay

Do Park. The Kiskisan and Engelberg type mills now used in many localities
are attaining a head rice yield of some 50 of 55% whereas a modern disk

sheller can attain about 62%.

To introduce the improved disk sheller for local milling, literature

osuld be obtained from the following firms. If the mills are sujtable,
licensing agreements or local assewbly agreements could be reached with

overseas suppliers of disc shellers,

Import licenses for improved types of mills only such as disc shellers
should be approved,

Small scale limestone crushing mills, 350 kg/hour capacity, were
described in Section &,7.2 of this report, page 170 and in Appendix E.
These machines can be obtained from almost any industrialized country.

(Text of report ends herej
appendixes follow,.
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APPENDEX A

(Bucerpt fres UNIBD Cemtract Ne. 74/31, dated 3) Septesher 197%)

2.00

2.01.1

2,00,?

2.00 MFSBIMLITEN A% JUSKISE CP TS CRTRACNE ~
Siasewnl of Mork

The Contractor is Pequired to prepare & ~aster plan based on the remulis
of o series of pre-feasibility studies whish he is to earey out b0
identify potentially viable industries whioh esuld be established in Cam
™, and forn the basis of & vertically intagreted agro-industrial ocewples.
The conponents of the master plan shall consist of, Wut net nosessarily b
1iwited Lo, the followingt

amlwmuumwmmmumwmmm
~arket denande to assertain which predusts should be produeed to meet thie
dovand(

A genaral survey to ascertain the existing and future aveilabllisy of the
rev sateriale requived to produse the preduste in donand;

(Btatement of werkt centinwed en
fellowing page)

-3‘!1.




7231.3 The suleetisn of industries for pre-faasibility stuly based on the results

D04

of the wirk carried ont under 2,01.1 and 2,01,2 above and sleo the oriteris
acreed Lo Teonlting fron consultations batween the Contractor and the Industirial
Deval spmunt Authorities in Vietnan, Some of the criteria which can be uweed are
listed in itens (a) through (o) below. The following industries shall be
exanined as mtential cendidates for the subject of pre-fessibility studiest

rice processings fruits and vegeiablesj sugar proccssing) vegetable oilj
animal feadstuffuj dairy producte; meat processing} slaughter houses) .
tannerys iivestack-ranch using industrial nethods for btreeding and fattening

high quality animale, fish producte and fishnealj peanut processing; Italian

poplar for pulp wod, nanufacture of agricultural inplements and equipment;

forest praducte (low cost wooden houses etc.); gunny bag nenufasturings

fortiliser plantej low 1lift fractional pumps and engines; eeap.

(a) Relative inportance to the success of the complex
(b) Beployrent gemeration
(c) Value added
(¢) Lavour intensity (i.e. jode per unit of investment)
(o) Compatibility with the Pour-Yeer Developeent Plan of Vietnan (1972 - 1975)
(f) Lrosl atvaila'ility of raw materiale
(g) Availsbility of qualifisd labor !
(n) Current availadility of infrastructure adequate to support the preposed
industiry
(1) Availability of supmrting industry
(3) Proxiwity to nationsl ~arkets
(x) Prozinity of potentisl export markete
(1) Probable availability of financing (thie wears that industiries
requiring very substantisl capital inveetwent would be given &
Jower rating than thowe requiring e smaller investment)
() Iwport substitution potential
(n) Pallution characteristios and effent on ecology
(o) Totential profitability to investors.

Preparatin of pre-feanihility studies for the astablishment of optimum

sisa food processing imdustriss to produce the seni-precesssd and/or final .
penduats in devand, and based upon existing raw =aterials or thoss which ocoulc

s eultivated in the future or iwported,




240} ,5 Cach preefoasibility study nhall contuin a dusoription of the industry studied,
the ruauons why it is patentially viable, the sise of the markets for its
productn, 168 production capacity, number of persons to be employed, fixed
wid working capital pequired, and ils potential profitability. In cases where
A pre-feasibility study indicates thut an industry is not viable the reasons
shall be given.

2,01.6 ‘e industries selected for further etudy should be assigned s priority rating
according to the GCovernment's Four-Year Development Plan 1972-1975 and their
importance as a component of the verticully integrated agro-industriul complex,
and their interrelationship should be etated;

2.01.7 ‘e master plan report and the pre-feasibility studies shall contain all of the
data which has been used as thu basis for preparing thom}

2.01.8 A report on the existing agro-industries located in the Can Tho ares, and indioate
whother they could be.technically and economically integrated into the complex
in their presenti forwm, or Ly reorganisation. If these industries cannot be
integrated into the complex the reasone will be given}

2.01.9 A review of governewnt pulicies, legiclation, taxation and infrastruciure io
deterwmine any constraints which affect opsrating agro-indusiries or prevent
them from operating in the most efficient and profitable way; and recommend
actions on any ohangee needed to atiract private investors, both local and
foreign, to eetablish agro-industries in the Can Tho region; and adviee as
to the aystem of incentives and controle necensary to ensure an early agro-
induetriaslisation of the Can Tho area, in view of the considerable influence of
the Baigon - Gis Dinh-Hien lina metropolitan area on private investment activitieo,

2,01.1) The elaboration of & "sirategy” for the rational dovelopment of a vertically
integrated agro-industrial complex)

2.01.11 ™e indusirial estate in Can ™o shall be examined to deterwmine whether it
would te a suitable site for the agro-industrial complex;

2,01.12 Vamed un the findings and conclusions resulting from the pre~feasibility studies
the Contractor shall write detailed Terwms of Neference for Carrying out subsequent
. wark ineluding, inter alia, a series of exhaustive teohnical wnd economio
feas.lility studies for the establishment of the industries identified by the
Contrart.p ag being potontially viable.
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S0 .1)

2,01, 14

2.0L.1%

2.01. “

2,02

The Contracter's draft ond tinel sopurts mus! iuclude an Tiavcubive Uimealy®
centaining u shert UNNENY ol thu ronclusicne of the wtudy to fasilitete the

work of Lhece responsible for dectiding whether of not it ia teshnically,
venromicully nd financially feasible to sstablioh She wro-industriasl comples.

whe,tuxl of the final report would be organised into chaptars sonforming with
the forugoing outlirey items 2,011 through 2,04,13. Supporting appendi aee
would contatu the basie data un which recosmendations would e based.

e components of the master plan listed above are not Receesarily eEhenetivwe
and the ContPactor is Pequired sutematically to carry out any atditienal werk
whish he finds easentiul for the proparation of the plan.

e Cuntractor is required to aoross-reference the work porfovand with e "t
specified above in items 2.01.1 Shrough 2.01.1). This cress=reforencing shall
Le prevented in a separate supplement te the draft and fingl Feparte.

FYor the performance of his obligatiune uwnder thie Usntrest, the Osnisaster
shall make available o total of 148 man-daps of servies, as fellownt

o)  Cradash ines BACKices

7! nan-days of service shall be carried eut in the Mrejost Moo Wy O
tean compriaing \he Tean Leader ond other pereannel a8 named in parer
eraph 2.0) heveinafter. 'Time opont in briefing and de-wriefing of
Contrectier's personnel in INTE0, Vienns (ese paregreph 2.04 hetein-
after) and travel time 1o and from the Projeet Ares of INIDD, Viemas,
af¢ not included in the number of amn-days Stated abewe. A san-dag of
mervice in the Project Area is defined a8 an olght hewr wrb~day .

W jose Offios Bervices

11 mun-days of sefvios ahell te oapried out at the Oantrestar's leme
Gffi0n hy personnel aa named in peregiagh 0.0) Mecetnafier. Pue
purposes of this Centract, a nen-dag of GePwies in W0 Beme ofties L0
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ACTRNRLX B
EXPORT MARKET APPENDIX

OOMPARISON OF (A) VIETNAMESE EXPORTS OF PRODUCTS MOW PROBUCED
OR POTENTIALLY PROSUCED IN THE DELTA AND (B) INPORTS OF MAJOR
PIFTREN CONSUMING COUNTRIES

Imlapatery Commants

1. The putpose of the eraphs and dats which follow is to show the
potential owter limit of Delta emport markets in countries which are
Vietasn's largest trading partners. There are, of course, other countries
where markets con also be developed in dus course, especially markets

for the Delta's surplus rice. (In 1972, the 13 countriee reported
herein imported 1,206,999 metric tons of rice valued at $191 million

or $1358 per metric tom.)

2. The folloving Vietnamese emport data, on the right-hand side of
oach figuve, sre for calemdar year 197) and are taken from the INN Print-
owt of the Directorate of Customs, Saigon.

laport data on the left-hand side of each figure shov the total (
iaports of the 13 countries which have been the lsrgeet consumere of .
Vietnamsse products ia receat years. The import data are from U.N. eourcee
vhete poseible, and in three coses (Awstralia, Indoneeia and Taivan) are
from the official import statistics of the countriee concerned for 1972.

™e 13 comntries are: (1) Austrslia (2) Belgium (3) Canada
(4) Prence (3) Germany, West (6) Nong Kong (7) Indonesia (8) Italy
(9) Japen (10) Netherliands (11) New Zealand (12) Singapore (13) Taiwan
(14) United Kingdom, and (15) Unitec States.

It wes not possible to find data for both (a) the 15 country imports
and (b) Vietnsn snporte for 1973, Vietnamese data for 1972 were, of
course, svailable, but Vietnam's exporte in 197) were used because they
ste consideved as being more representstive of the near future export
pattern. Also the breskdown of 1972 emports from Vietnam was too broad.

3 The 1973 Vietnansse enports and the imports of the 13 counties are
W ‘. th““ of U... “11.“0

4 In three casee (Australia, Indonesia, and Taiwan) where U.N. import
data were mot completely available, the value of imports was converted to
U.8. dellars st the averags exchange rate prevailing im 1972 as used by
the U.S5. Department o Commsrce for trade reporting.

S. Abbrevistions used in the following f' 'ves are: BTN=Srussels
Teriff Nomenclature; S1TCefStandard Intemmati._ual Trade Classification;
“neg. "= negligible, that ts, the figure wae less than one thousand
U.8. dollare,
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MEXONG BELTA PRODUCTS THAT HAVE HIGH POTENTIAL FOR PRODUCTION
AND WICH ARE IMPORTED IN SUBSTANTIAL VOLUMES BY
VIETNAM'S MAJOR FIFTEEN TRADING PARTNERS

(Unit: Thousands of US$)

(\) (B) (c) (p)
Rank in terms Product Potentia- Amount Exported Amount Imported
of market size 11y Produced in from Vietnam in by 1% Major Tra=- .
in column D Mekong Delta (BTN No.) 1973 ding Partners in
1972
st Animal Feed(230700) 0 $1,962,678
2nd Shrimp, labster, $12,801 966,424
frozen (030300)
rd Vegetable oils 0 754,919
(includes rice bran
oil) (1507:20)
hth Dressed poultry 7 29%,296
(020200) :
S5th Soap (140120 and h 280,428 ’
340190) ' |
6th Salted, dried fish 152 200,074 ’
(030200)
7th Rice, glazed or (1] 191,189 (*)
polished (100630)
Bth Vegetable for animal 7 110,311
feed (includes bran)
(120890)
9th Other frozen animals k0 70,117
including frogs lega
(020400)
10th Live poultry (010%00) 4 57,024
11th Cereal flour, except wheat 0 4,090
flour (including rice .

flour) (110100)

(*) Much larger markets exist if more than 15
countries are included, e.g. OPEC, India,
PaRistan etc,
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6, The Delta is ideally suited for the production of some of the products
listed in the attachment but less well suited for others. Some products

could be grown in the Delta but only at the sacrifice of more valuable crops.
A few of the products would not be as suitable for cultivation in the Delta

as in other regions of Vietnam. For the sake of completeness, we have included
all types of products, ranging from those with a high to a low potential

for cultivaction or production in the Delta.

As a rough indicator nf the Delta region's capability to produce or
cultivate the products, ws nave graded each product by a letter symbel, A,
Bor C. A means, high potential; B means, moderate potential, C means low
potential. These ratings are based on the findings of the survey made prior
to this report. (*)

Te Lanclusions from this Appendix

Only a fraction of the import requirements of Vietnam's most important
trading partners are being met from the Mekong Delta at present. However,
in the case of a few products, the Delta‘'s contribution is more substantial,
For example, in the case of feathers, chiefly duck feathers, Viotnam is
supplying 2.9% of the requirements of the 15 trading partners, Of these
feathers about 8% originated in the Delta (see Bulletin of Agricultural

Economics, Special Issue, 1974, page 53, showing duck production; we used

this as the basis for estimating the 83% figure), The export of feathers
by Vietnam in 1973 was valued at US$1.3 million whereas the imports of the
15 countries were valued at $45.5 million ($1.3/845.4-2.9%, cited above in
this paragraph).

In the case of frozen shrimp and lobster Vietnam's exports of $12.8
wmillion in 1973 amounted to about 1.7% of the imports of the 15 major trading
partners. The Delta contributed about 9% of the exports (judging by the
Bulletin of Agricultural Economics cited above),

Probably the most important conclusion from this appendix is that
there are several products which the Delta could supply in larger volumes
than at present, given better organization of production, and, in the case
of rice, changes in policy to encourage exports, Some of these are listed
below together with the recent year import volumes of the 15 major trading
partners,

(Table follows, next page)

(*) The cited source is listed in the Bibliography as item 19,
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(S17C 001.4) (A for duek, WS G for chighen
i) foed mpily Ampreves)

s 020200
(S17C 011.4)

wn (including duck) ...
>

CA for Guek)

. P 020400 Other frosen ﬁ-h (imcluding, .
(817C 011.890) frog legs)

M
Vietnamese
INPORTS OF 13 COUNTRIES ~- 1972 Exports--1973
(tnit: US$1,000) (Unituss1,non)
I Lr n
$1,000,000 $300,000 $500
MM 010300 Live poultry (hclum duck),,... 0.0070 %

$295,2 W $7

$57,024 4 $4

0.0024 %

0.0571

ceererens %

(s17C 031.2)

JTN 030300 Shrimp, lobeter, frosea (A)
($17C 031.3)

$40
m 0”1” m.. "m‘.*.........t.t......Q !!!!!!!
(s17¢ 0 ’ / // / 0.0075 X
/ > // g 7, g
$1,218,817 / . $91

seoestp s

0.0076 X

llllllll l"y

$200,0 m
3 nio

$152

1.3246 %

/ ey Iy

2 S
ssse )/ )

3TH 040600 Natural honey (@)
(S17TC 061.6)

I//

Y,

1
$1,000,000
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m

Vietnamse
Exports--1973

IMPORTS OF 13 COUNTRIES == 1972
(Unit: US$1,000) (Unit :1U841,000)
$ 1 -

41,000,000

% 050700

(SITC 291.961)

me 070400
(S17C 054.9)

uN 070300
(8ITC 034.2)

% 020600
(8I7C 054.1)

TN 000100
(8I7C 031.1)

R 000100
(817C 051.3)

N 080100
(s1TC 051.7)

$300,000 $500

Yestherg (ASor dusk fosthess) ﬁhﬁi 2.8897 %

lllllllllllll
.

Ovangee, tangerines and mendarines (B)

oo om0 2

Bensns, fresh (@)

$0

Nuts edible, freeh or
(including coconuts) t‘{

W,

$494,2%

%0
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e

IR 090600 Cinsmen and other spices (@)
('m 0".1) ee0 R ROOOOIOOORRTS

8141,

TN 100300 Neise (6 Wt osrghun in csme AGets)

DIPORTS OF 15 COUNTRIES - M72 Vietnsssse
Enports--1973
(Unic: US$1,000) (Undt 1US$1,000)
4+ -+ + =t
$1,000,000 $500,000 $500
R 000100 Presh fruits, n.e.s. (including
(817C 0351.9) pincapples, nngoes,
511,79 %0
BTN 090200 Tea (6)
(.m 01‘.1) SIS OCEEE SO EEEEORSOROOIRRORRRIOVTIOGEOETITY 001,11’
$417,091

(SITC 044)
B 77 T

)

$1,605,873
BTN 100630 Rice, glased or polished (A)
(S1TC 042.2)
IR 110100 Cereal fleur, encept flouwr of wheat
(S17C 047.01) or of meslin (including rice flowr) (A)
4,090 l )
7N 110110 Piewr of vheat or of meelin
(S17C 046.01)
m.ml ”
| + + +—+
' $1,000,000 $500,000 $300
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———
DEORTS OF 15 COUNTRIES = 1972 Vietaamese
‘, (Umics mx.wO} (Unit :U8$1,000)
h \ .

$1,000,000 $500,000 4300

MM 110600 Vegstables ¢ pmm« T prepared 0.0003 %
(SITC 033)  (iscluiing - ¢ >

§785, uo
MM 120110 Pesnuts (@)
(817C 221.1)

M 120120 Cocomut, milk (@)
(S1TC 221.3)

306,593

STH 120700 Medical herde (@)
(8ITC 292.4)

0.0148 %

311,732

+
$500,000




IUORTS OF 13 cCovmatas— VT
(Unit: USSL1,000)

Vietaahees
Baporte=--197)
(Ynit 10801 ,000)

|

e

MY 130720 Vegetable oils (4 for sies Wwam ofd)

(S17C 421 & 422) y/////////////////////////%

MY 151200 Animsl Pats snd otls (@)
.

(817C 431)
........

MY 300200 Pruit preserved or preparved
(s17¢ 08)) (8 (@

N,

ME 200500 Pruit or vegteble juice
(S19C 083.3) (imcluding commed juice) (@)

vied 000

75,919

My 200100 Vegetable precerved or
(8317C 033) {including ¢

$783,400

WY 200000 Pruite and sute, 0.0.8. prederved (g)

(817C 033.9) ,/////////////////

"W,

WY 230700 Amimel feod (4,00 fvun dafothed riee wam)

01,902,678
+

+

4
4300

0.0003% £

41,000,000




Vietnammee
Snperte--1973
(Unic:0861 ,000)

1.

a‘u‘.g ey & 0 GOSN otk fue s0e0 Wn ume)

-l ]-<
$500

0103 %

$21




Appondix ¢

CHARACTERISTICS OF SOIL AND WATER IN THE VICINITY OF CANTHO
(By Tadayuki Acike, mewber of the Cantho Agro-
industry Survey Team.)

Ssils
1.1 Physical Propert ies

The soil of the paddy growing region is olive-gray in
color and clayey (called "cat clay" in some literature), The
soll consists of fine particles and is impermsable to air,

1.2 mgcal Pl‘ﬁl"ti.l
1,201 Acidity (PH)

The soil acidity ranges from values of 4.3 to 5,0 after
analysis by the KCl1 method., It is therefore necessary to
raise alkaynity of the soil by applying limestone to the soil.

1.2.2 Phosphoric Acid (P20 )

The soil tests disclosed no P_O_ content whatever, There-

fore phosphastic fertilizers are i‘aﬂant for agriculture in
the Delta.

1.2.3 lren (Fe, and Fe,) Content

The tests showed that content iron ranged from 1,500 PPM
to 2,500 PPM so that the iron content is suitable for paddy
production.

1.2.,4 Calcium Oxide Content (Ca0)

The CaO content was found to be 0,07% to 0.2% and is there-
fore sufficient for paddy growing.

1.2.% &glt\l‘ Oxide (M)

The content of MgO was found to be 300 PPN to 350 PPM,
This is a very soluable element and is radpidly leached from
the seoil,

When the pH value falls below 6, the water soluable Mgd
sharply increases and tends to be washed away, However the
content of the Delta soil contains sufficient Mg0 for paddy
production. The minimum content of Mg0 is 100 PPM is required
for paddy growing.




1.2.6 Nitrous Antimony (NH,.N)

The content of NH,N in the soils tested was 10 to 50 PPM
which is barely auffic’fcnt for paddy., Nitrogen in the form of
NH&N is less than 1% of the total nitrogen content in the soil.,

Organic nitrogen is generated mainly by bacterial action
and is then absorbed by growing plants and vegetables, Theree
fore it is important to break-up and loosen the soil to encourage
the growth of bacteria and permit root ventilation,.

1+2.7 Soluable Alumina (n})

We found 250 to 300 PPM of Al which is too mich for ideal
growing conditions, A centent of lgu than 100 PPM is more nearly
jideal, 1t is therefore necessary to deactivate a portion of
the alumina by raising the changing the pH values to about 6 by
the application of limestone and to ploveunder husk or strawv.

1.2.8 Potash (K, O)

The potash content is ncarly zero vhereas the desirable
content should range from 8 to 15 PPM, More green manure should
be applied or the ash of burned plants and foliage, husks and
stravw,

1.2,9 Manganese Oxide (Mn0)

More than 50 PPM of manganese oxide was recorded in the tests,
This is nearly an ideal content. The manganese is stable when
the soil is acid or when the manganese is deoxidated. When the
woil is dried out, or when the pil value is above 7 (i.e. the soil
is alkaline, the manganese oxide becomes unstable and makes it
difficult for plants to ahsorb.

1.2,10 Phosphorous and its Absorption Coefficient

We found that the absorption coefficient of phosphorous
ranged from 1,000 to 2,000, This measurement indicates the
capacity of the soil to absorp phosphorous, and a measurement
of 1,200 is the dividing line between good and poor absorption.
The higher the measurcment, the worse for growing plants, Much
of the Delta Soils have too high a coefficient for ideal agri-

culture, and thus the soil supplies too little phosphorous as
a plant matrition,

1e2e¢11 Humuas Content

The 3 to 9% humus content found is excellent for agriculture,
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2.6

2.7

(4] Chgrgcteric- of the Mekong River Water

Introductory Comment

Among the elements contained in the water, those that
affect agriculture are: witrogen, phosphorous, potash, limestone,
slilicic acid, iron, etcs The content of nitrogen, phosphorous,
and iron are negligible if any, Therefore the water properties
can generally be determined by analy»ing the pH, and the content
of other elements such as potash, silicic acid, calcium and
chlorine., These elements in the water decline during the rainy
season, rise in the dry season,

Location of Water Samples Tested

The water was sampled near the junction of the Cantho
River and the Mekong River on October 25, 1974,

Acidity (Ph)

A pH value of 7.7 was recorded which is just above neutural
and there therefore slightly alkaline, This pH level is good
for vegetables plants and animals,

Potash (K 0)

A finding of 6 PPM of K O was made, This content is rather
high considering that the tests were taken shortly after the
rainy season in October,

Chlorine

A finding of 15 PPM was recorded; this is a negligible
quant ity and there is no fear of salt water injury to vegetation
in the Cantho vicinity (although salinity is a problem in the
lower Delta where tidal actions contaminate the soil),

Calcium (cacO,)
The tests showed 65 PPM of CaCO_ which indicates a high

calcium content which is beneficial ao vegetation and helps
of fset the soil acidity mentioned earlier,

Silicic Acid (5103)

The finding was 16 PPM of silicic acid which is barely
sufficient for vegetation,
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Conclusions

Although the period of sampling was brief and the number of samples
limited to 6, the tests were made with the FHK method (Fuji Hira Simplified
Test Procedure) and are believed to have given us valid conclusions regard-
ing the properties of soil and water,

The soil in the Delta has a number of shortcomings, the most
serious being that it is too dense, sticky, clayey, and does not permit
adequate root ventilation for plants and trees,

Vegetation requires a soil containing substantial bacteriaj the
bacteria in turn require air. Coconut trees, hanana and papaya appear
stunted and the large trees usually found in tropical areas are not seen
in the Delta, This is a further indicator of the lack of bacteria and
air in the soil.

Given the existing soil structure, the Delta is generally not
suitable for growing vegetables, fruits, legumes and corn. On the other
hand, the Delta is one of the best suited areas for paddy cultivation in
the world. The productivity of paddy in the Delta is higher than the
average of Southeast Asian countries and the local famers have developed
tillage methods ideally suited to the conditions of the bDelta,

The high productivity of the Delta, in spite of som shortcomings
of in soil, should be credited largely to the properties of water from
the Mrkong River, As moentioned, the Mekong River water has praoperties
making it nearly ideal for irrigation and capable of compeusating for shorte
comings in the soil,

We helieve that the witer, in combination with the diligeuce
and skill of local farmers, have made it possible to attain high productivity
in the Delta paddy land,

Improved, continuing, and stabilized policies will be necessary,
however, to maintain and increase the rice potential of the Delta. One
such policy relates to calcium, In acid soils, bacteria do not form
readily and the decay of organic ». .erial is retardeds 1In acid soils,
the structure of soils is adversely affected which means that the ventilation
and water permeability of the soil is inadequate and the downward thrust
of yrowing roots is inhibited., When the soil is acid, the activated
aluminum and iron combine with phosphorous to form insoluable phosphorous
which mcans vegetation cannot absorb the necessary phosphorous,

The absence of air in the soil also means that leguminous plants
coumot grow well in the Delta soils aid, of course, leguminous plant cannot
perform their usual function of conveying nitrogen from the air to the soil,




The calcium deficit makes the s0il acid and destroys the balance
of elements usually absorbed by vegetation and causes various plant
diseases and thus places a limit on the productivity of certain vegetables.,
Legumes, vegetables and corn require more calcium than paddy (some species
require 20 times more calcium than paddy).

The most suitable amount of povdered limestone for given crops
can only be determined after a very throughgoing and detailed study. But

on the basis of assumptions valid elsewhere, we believe that 300 to 500 kge .
of powdered limestone is needed per hectare per year, This means a
very substantial volume of limestone is needed for the Delta's paddy land. .

(16 provinces of the pPelta have 2,039,000 hectares of paddy x 500 kg/year
- 1,018,500 tons annuatly if optimum quantities of limestone were applied,) (*)

A second policy required to improve productivity is to increase
the supply of green manure for the soil. This means a return to the soil
of husk, straw and other organic materials, This will make better use
of chemical fertilizers and thus save paddy production costs.

The improvement of animal husbandry and poultry raising is an
important objective to increase the production of manure of high quality.
Fortunately hog raising is widespread, but the cost of feed remains a
basic detercnt to hog raisinge. Fatty rice bran is being fed to hogs,
but the residual cake from defatted bran would be a substantially better
feed for hogs. This oil cake can be mixed with fish mreal and
other ingredients as a mixed feed. This will be necessary for the effective
increase in hog and poltry raising and fish culture. Therefore a plan
to make mixed feeds is an important goal.

Industry can play a role in achieving a interchange of plant
and moil nutrients. It is important that industry be planned to support
agriculture,

(Appendix C ends here)

(*) On p. 115 of the report, we are recommending that a start be
made by focussing on the high acid zones of the Delta. This
would mean a minimum requirement in the range of 210,000 to
31%0,000 tons per year,
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Appendix D=1

MACHINERY SUGGESTED FOR ENGINE REPAIR, MACHINE AND
CASTING SHOPS (See Section 4,6 of Report)

1. Engine Repair Shop (Total cost of this equipment would be about
’lﬁl 'm C.&F . CﬂnthO)

1=1 Testing Equipment

Diesel fuel injection pump tester
Nozzle tester ‘
Diesel injection timing tester
Diesel compression gauge
Valve and clutch spring tester
Con=rod aligner
Sound=scope
Compression and vacuum gauge
Cylinder gauge
Exhaust tester (for carbon monoxide testing)
Universal electrical tester
Timing 1ight
Megar
Circuit tester
Engine scope analyzor
Wheel aliginwent tester set

- ' Torque wrench
Thermom:ter
Vernier caliper
Outside, inside micrommter sets
Engine dynamometer
Prinmmel hardness testor
Tachometer
Thickness, radius and pltch gauges
Other tools

I=2  Machining Equipment for Engines
Cylinder boring machine
Cylinder honing machine
Fast charger
Valve seat grinder
Valve re €acer
Brake reliner
Tire remover
Push-pull master
Air compressor
Plain trolley chain block .
Parts clecaner
High pressure car washer
Portable eclectric disc grinders
Dench grinders
Sanders
Other tools
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O ters e 1 Bervic U t
s for oil drums
Chassis lubricaters
Gear lubricaters
Bucket pumps
Other tools

1-4 Plyers, hand tools, jacks, etc.

2. Machine Shop (Total cost of this equipment would be about $51,000
. C.aF, Cantho)

(Note: The abbreviation, w/a, means, with accessories)

Lathe (7 feet) w/a
Lathe (5 feet) w/a
Universal milling machine w/a
8haping machine w/a
Vertical drilling machine w/a
Abrasive cut-off machine w/a

Bench grinder w/a
Bench drill w/a
i Air compressor w/a
A+C are welder w/a
Oxy-hydrogen welder, cutter w/a
N Belt hammer w/a

Blower, surface plate, anvil, swage block,

others black smith's forging tools
Vice, wrench, hammer, taps, dies, others hand tools
Dial gauge, micrometer, vernier calipers, steel

V block, calipers, others maasuring equipment
Other tools

3. Casting Shop (Total cost of this equipment would be about $9,000
C.aF, Cantho)

(Note: The abbreviation, w/a, means, with accessories.)

Small cupola w/a

Blower w/a

Compressor w/a

Sand mill mixer w/a

Chipping hammer w/a

Jet chisel w/a

Gr inder w/cyclone
. Light thermometer

Electric hand, planes, groover, mortiser, circular and
Jig saws, others carpenter's hand tools

Platform scale

Chain block
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NHond and msaswring teels
Materials (gray irem, ingst, sand, weed fer patterns otc,)

Other tesls

(Appondix D=1 ends here)
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Sonadesi (Nutional Corporation for the Development of Industrial Zones)
“SONADEZI," circa 1973, Saigon, Vietnam

Sydney M. Cantor Associates, Inc., "Investigation of Foodstuff Import
Substitution Opportunities in the Republic of Vietnsm,"
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FEASIBILITY STUDY OUTLINE

Chapter 9 of this repert starting or page p. 192 refers

te the sections of the following "Technical Notes"

published as a preface to Extracts of Industrial

Stydies, Industrial Planning and Programming Series, No. 7,
United Nations Industrial Development Organization, Vienma,

Volume I, United Nations, New York, 1973.

The text of the "Technical Notes" is reproduced here to
facilitate readers in finding sections of the Notes referred
to in the text of Chapter 9,

(Terms of RMeference for Future Peasibility Studies page,192,)
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TECHNICAL NOTES

The standard form used in this volume consists
of 13 sections of which one (XI1) is reserved for
any supplementary information that does not
readily fit into the rest of the form. The major
points to be considered in filling in the form are
noted section by section and item by item.

1. ORIGIN OF THE STUDY
1. This study was prepared by
Indicate only the type of the institution that
prepared the original feasibility study from
which this extract is derived, such as an in-
dependent consultant, a private consultant
firm, a machine supplier, the staff of a govern-
mental development institution, or of an
international technical-assistance agency.
This study was prepared for
Indicate only the type of the institution that
requested the original study, such as an
individual private investor, a ministry of in-
dustry, or an investment bank.
2. The study was intended to
Specify the main investment opportunity that
motivated the feasibility study: an investment
priorities plan, preliminary sectoral studies,
etc. Important factors underlying the oppor-
tunity may be mentioned.
3. Size of the economy considered
— Other information
List the main established industries and
point out the particular resources with
which they are favourably endowed. The
geographical region in which the economy
is located may or may not be mentioned.
If the economy involves more than one
country, this should be mentioned.

11. GENERAL DESCRIPTION

Products
Describe briefly the technical specifications of
the products: ¢.g., chemical purity, mechanical
properties, quality standards, composition.
Quantities and product-mix are to be indicated
elsewhere.

2. Major input materials
Give the qualitative specifications of major
raw materials from local origins and any
important features of their supply; and in-
dicate important production materials, if any,
that are needed but not locally available.

3

Alternative technologies availoble and techno-
logy adopted for the study
Indicate the type of process, such as single-
product process, multi-product process, single-
train or multi-train production;
Describe briefly the technology, mentioning
any special name popularly used by experts
in the field. Give details in section X11 ("*Sup-
plement”’) as deemed appropriate;
State the degree of mechanization and auto-
mation. Special advanced features may be
described in section X11 (*Supplement”).
Locational factors
— Particularly important factors
Specify the key parameters for transport
requirements: quantities of main input
materials and output products in terms of
gross weights and/or volumes;
Indicate means of transport and transport
tariffs applicable;
State the desired degree of proximity to
clectricity, water and basic infrastructure,
including the location of other industries
with which the project is to be closely
linked;
Indicate crucial regional policy measures
recommended for the project feasibility,
if any.
— Actually proposed locality
Describe simply the proposed locality in
terms of differential priorities given to
important factors.

MARKEY

Tabulation of estimated dersand on domestic
and export markets

Tabulate separately for the domestic and th:
relevant export markets ;

Indicate any special characteristics, possit :
margins of ecrror (between optimistic and
pessimistic), etc.

Notes on methodology

Indicate major determinant variables, demand
clasticities and other key parameters for
projections, and special consumer patterns;
Give an indication of how crude or sophisti-
cated the estimates are;

Describe any special market surveys conducted
in the field.
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Iv.
1.

V.
LL

1.2

Selection of product-mix
Justify the selected product-mix from the
standpoints of both the market and the pro-
duction technology. Indicate potential ad-
ditional products to be included in a future
extension of the project.

CAPACITY OF PROPOSED PLANT

Nominal maximum capacity according to major
process

Give the time basis of calculation (operating
time) and indicate specific groups of machines
and equipment that determine the nominal
maximum capacity of the major process or
processes;

Indicate whether the proposed capacity re-
presents the technologically acceptable mini-
mum plant scale.

Maximum feasible capacity of the plant
Calculate the feasible capacity of the plant,
taking into account normal stoppage, desired
shift patterns, indivisibilities of major ma-
chines to be combined, etc.;

Indicate potential bottlenecks and selective
extension possibilities.

Expected maximum output of the plant

indicate expected maximum output, com-
patible with the expected markets, in per-
centage of the maximum feasible capacity.

EMciency of labour, demand irregularities,
proportion of rejects, seasonal variations of
raw material supplies etc. should be taken
into account.

INVESTMENT

Land, site development
Indicate size of plot in parenthesis.
Mvildings
Indicate floor space in parenthesis for each
sub-item.
— Others
Dexcribe water facilities, electricity works,
reservoirs, waste-disposal systems, hous-
ing for employees, ctc., soparately if
possible.
Machinery and egquipment
Give total, including installation.
(Indicate in the foot-note here or in section
X1 (“Supplement”) any extraordinarily high
or low estimates of particular items that
might be associated with special road and
housing development schemes, power supply,
leasing of equipment, special properties of
inputs and outputs,

2
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Working capital

State in ex ante planning terms, referring
to the normal level of operation expected
after the completion of the plant and its
start-up.

Inventories

Indicate in parenthesis the equivalent num-
ber of months.

Accounts receivable

Indicate average period of deferred payment
allowed to customers, in parenthesis.

Other investments

Calculate expenditures prior to the start o
production that are to be capitalized.

Major machinery and equipment (iable)

List (a) production machinery and cquip-
ment and (b) auxiliary equipment (transport,
laboratory, maintenance, power gencration,
office equipment, etc.) separately;
Production machinery should be listed pre-
ferably by departments or shops rather than
item by item, with classification correspond-
ing to the shop alignment as in section VI
(“Manning table”);

If space permits, indicate the capacity rating
of the machinery and equipment by shop,
or for predominantly important items. Use
section X11 (*“*Supplement’’) if necessary.

MANNING TABLE

List of shops should preferably indicate the main
processing stages involved. A process flow chart
supporting the given shop alignment 1.ay be
shown in section X1 (“*Supplement”);

Seasonal workers should be so specified.

Vil

ANNUAL PRODUCTION

Total annual expected maximum output

Tabulate by product and by destination.
“Unit price ex factory” would include pro-
duction and/or sales taxes, if any. Special
subsidized export prices should be indicated.

. Expected sales and inventory build-up

Give background information on the ex-
pected growth of turnover and capacity
utilization during the first few years of pro-
duction, as tabulated in section XHI (*“Cash
flow table™).

. Pricing policy

Compare the prices derived from dircet
costing with current import prices. The latter
should be clarified in terms of the c.if. prices,
free of import duties at the port of import,
and the normal rates of surcharge including
duties, sales taxes, trade and transport mar-




State any specifics regarding the proposed
export prices;

Indicate the results of any sensitivity tests
concerning the desired level of profitability
and the pricing of products;

Indicate any necessary governmental pro-
tective measures (the justification for such
measures should be given in section Xl
(“*Data for evaluation”).

4. Planned sales organization
Describe own distribution network via sales
representatives and own retail stores or agents,
wholesalers and other trading organizations;
also the significance of own transport facilities
in marketing.

VIII. ANNUAL OPERATING COSTS AND
PROFITS

The data in this section should correspond to the
“annual expected maximum output” as shown
in section VII,

State separately and in detail: (a) raw materials
and semi-processed materials, (b) packaging ma-
terials, (c) repair and maintenance supplies,
(d) energy, and (e) water and other materials.

Note: Office supplies, advertisements, insurance
fees, communication, staff travel and other
business services to be purchased should
be included in item 7 (‘“Administrative
expenses and sales costs”). Item 7 should
not include wages and salaries for the
enterprise’s employees.

3. Interests

Give average annual interest charges on bor-
rowed capital as planned. Interest on foreign
loans should not be included here.

5. Indirect taxes

List value added tax, production tax, turnover
tax, employment tax, franchise tax, etc. Profit
tax is to be shown in item 9.

6. Depreciation

Indicate rate and method of depreciation. Use
spuce in section X1 (“‘Supplement”) if ne-
cessary.
1. Administrative expenses
Sec note above.

8. Other costs
Include work by outside firms on contract
basis, if any; otherwise, ‘‘contingency allow-
ances” would normally fit under this item.

IX. FINANCING PROPOSAL

Long-term loans
List separately loans of different terms,

3. Other loans
List separately short- and medium-term loans;
indicate interest and repayment conditions for
each

4. Suppliers’ credits
Indicate over-all repayment conditions.

S. Remarks on the financing policy
Indicate whether the financial proposal is only
a crude, somewhat arbitrary assumption or
whether it reflects the proposal from a po-
tential investment institution. Also state local
and foreign sources of capital. Describe briefly
any peculiarities of the financing proposal.

X. IMPLEMENTATION

1. Technical collaboration service
Include projections or recommendations con-
cerning further studies required, preparation
of project blue-prints, contracting procedures
and other major steps to be taken if the project
proves acceptable for the purpose for which
the original feasibility study was prepared.

2. Project management
Indicate, e.g., whether a turn-key contract is
envisaged and any specific arrangements pro-
posed for project management during the
construction and/or initial operation period.

3. Recriitment and training of personnel
Describe any programmes for training abroad
and/or locally. Also describe the proposed
time schedule for recruitment of technical
personnel, skilled workers, etc.

4. Other items
Describe any organizational problems, infra-
structural requirements to be satisfied, crucial
legislative actions required to ensure the
viability of the industry considered, etc.

S. Time schedule
Give time schedule proposed for major im-
plementation activities, covering contracting
and other pre-construction activities, con-
struction schedules start-up and extension
phase. The schedule would underlic the cal-
culations presented in section XU (“*Cash
flow table”).

XI. DATA FOR EVALUATION

Check the type of analysis included in the original
feasibility study and summarize the main findings.
Any incorrect or inadequate treatments involved
in the original study may be pointed out, and an
alternative analysis may be undertaken and
presented by those who prepare this extract. The
original feasibility study document used for this
extract may or may not be complete in terms of
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project evaluation. Recommendations made in
the original document may or may not be reason-
able. A space in this section may well bs spared
for an expert evaluation pinpointing any notable
weak points of the original project study.

X, SUPPLEMENT

Use this space to provide additional information
relating to any sections of the extract. Any further
details or commentaries that require extra space
ot non-pro forma presentation should be given
here, and reference made in each case to the re-
levant section and its sub-item.

Xill. CASH FLOW TABLE

Use this standard cash flow table to ensure com-
parability among different cases. When more thaa
ons cash flow table is available and/or a given

cash flow table is in a special form that cannot
be reorganized in this standard form, it should be
presented in section X1 (“Supplement”).

Note that, in this tabulation, no. 4 (*Production
expenditure’) does not include interests on loans
and depreciation (which are included in section
VI, sub-sections 3 and 6 respectively). Interests
arc entered in sub-section B.S.1 (“Interest on
loans™). Instead of depreciation allowances, the
anticipated replacement expenditures are to be
entered in sub-section B.1.3 (‘“‘Machinery and
equipment (replacement)’”). This table is arranged
in such a way that internally accumulated profits
and depreciation funds are not so isolated, but
are absorbed into sub-section C (“Surplus/De-
ficit™), after being adjusted for yearly expenditures
on the capital account (replacement expenditures
and repayments of loans and credits).
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