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PREPACE

This direotory is one of a series designed tc provide developing and developed countries

with a concise and factual source of information in the
facilities of Lhe various regions

field of fertilizer Production

of the world, which can be of value in long-range planning
to develop fertiliser industries wherever appropriats.

The present directory, whioh deals with oountries in the region of the Economic Commission
for Asia and the Far East (ECAPE),-L/ oontains data concerning the present and projected ferti-
liger demand and produofiom existing fertiliser produotion facilities; and projects being
implemented or in the Planning stage. It also oontains information on the availability and
produotion of fertiliser raw materials and fuels and other relevant data. It illustrates
briefly the state of development of the national eoonomies and of the agrioultural and manufac-
turing sectors, Murther direotories are being prepared; these cover the regions of the

Commission for Burope (ECE), the Economic Commission for Latin America
Commission for Western Asia (ECWA).

Economic
(ECLA) and the Eccnomic

Information from a variety of msouroes has been used in the preparation of the directory,
including data imsued by the Food and Agrioulture Organisation of the United Nations
and various national, international, governmental and private
mation from United Nations oxperts in the

(Po), Ecare,
organisations, as well as infor-
field and information nolleoted by staff members of

the United Nations Industrial Development Organisation while visiting Asian oountries. The

data have bcen verified, as far as possible, with the valuable assistanoe of ECAFE, PAO and a

nuaber of Governments. Data on China were not available in time to be included in thia volume .

For analysis and oomparison, the oountries considered in this volume are
two subregions of East Asia and South Asia, as follows:

grouped into the

» Burma, Demooratio People's Repudblic of Korea, Indonesia, Khmer Republio,
Laos, Malaysia, Philippines, Republio of Korea, Republio of Viet-Nam, Thailand

South Agis. Afghanistan, Bangladesh, India, Iren, Pakistan, 8ri Lanka

1/ A direotory dealing with Africa was issued in 1970, under the symbol ID/44.
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EXPLARATORY NOTES

The term "billion" signifies a thousana million,

Reference to dollars (8) is to United States dollars .

Ton refers to metric ton (1,000 kg), unless otherwise specified .
Nm3 refers to a nommal oubio metre of ges .

bbl refers to a barrel of crude oil or of liquid petroleum products
(1 barrel = 42 US gallons = O, 15899 oubic metres).

Per oent BPL refers to the peroentage oontent of tricaloium phosphate ocontained
in phosphate roock.

Per oent N refers to the percentage content of nitrogen in fertilizers.
Per oent 11'2,05 refers to the content ofs
(a) Total phosphorus in case of phosphate rock;

(b) Available phosphorus content in case of nholﬁhato fertilisers;
both expressed as phosphorus pentoxide (P205 .

Per oent K,0 refers to the percentage of water-soluble potassium expressed as
potassium Sxide (KZO) in potassium fertilizers.

Cultivated area refers to the area of arable land and land under permsanent
orops and excludes areas under Permanent meadows and pastures.

Three dots (...) indiocate that data are not available or are not separately
reported,

A dash (-) indicates that the amount is nil,
A blank in a table indioates that the item is not applioable,

Dates divided by a slash (e.g, 1970/71) indioate & orop, or finanoial Year, or the
calendar year corresponding to the first part (1970 in the example) .

Dates divided by a hyphen (e.g. 1970-1980) indioate the full period involved,
including the beginning and end yoars,

®* Unofficial FAO figure, sxcept in population, where * indioates United Nations
estimate,

F = FAO estimate,

WWMLMM'
bbl/d barrels per day
o.i.f, cost, insurence, freight
diammonium phosphate
Boonomist Intelligence Unit
€T0o88 domestic product
gross national product
elgaomtt hour
heotare
kilovolt-ampere
ki lomtt-hour
liquefied natural gus
liquefied petrolowm .
Regmatt
nitrogm-phosphate
nitrogm-phosphate-potassive
not specified
ounces
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single superphosphate

triple superphosphate
Agency for International Development, United States Departaent of Btate

United Bations bodies and specislised agmcies

Sconomic Commission for Asia and the Far Bast

United Nations Industirial Development Organisation
United Bations Development Programme

Food and Agriculture Organisation of the United Nations
International Bank for Reconstruotion and Development
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SUSSIARY OF REOIONAL DATA

The data presented in this directory, dealing with individual countries in Asia, are
summarised and presented on a subregional basis for the eastern and southern parts of the
region. Owing to the wide variations in development of the national economies, partiocu-
larly the agricultural and industrial sectors, of the various parts of Asia, as well as
the enommous distances involved and the atteondant transport diffioculties, it is considered

that this approach is more meaningful and realistic than treating the region in its
‘nti"tyo

Arees, populstion and pations] inoome

Table 1 shows the areas and Population of the countries and the average mtes of
growth of population over the last few years, which exceed 2 per cerit per annum, These
figures illustrete the problems facing the develoning countries of Asia caused by the

repid increase in population and underline the noed for modernisation of the agricultural
sectors in these countries,

Average annual

Area growth rate
(thousands of Population of population
square kilometres) (mi11ions) (percentage)
Iaat dsia

Burms 678.0 27.58 (1970) 2.3
Demooretic People's

Republic of Korea 120,5 14,28 (1971 2.4
Indonesia 1 900 124,89 (1971 2,6
Khaer Republic 181.0 6,70 (1971 2.2
Malaysia 3 10,67 (1971 3
Philippines 300 42 1972 3
'Wlic of Kores 98.5 31,92 1971 2
Thailand 515 35.34 (197 3.3

South Asis \

Afghanistan 647 17.48 %1970 2.3
Bangladesh 143 76 1972 3
India 3 170 5%9.6 (1971 2.4
Iran 1 645 29,78 (1971 3.2
Pakistan 801.4 52.28 (1970 3
8ri Lanka 65.6 12,76 (1971 2.1

Table 2 111mm- the state of econcaic development of the two subregions. The
data presented show the §ross national produot (GWP) at factor cost for the countries for




which reliable information was available, and the contribution of the main sectors of the
economy, where available, In most of the countries considered, the Rer_capits GNP is
less than $200, and in several countries less than $100,

Table 2. Hcopomic status of Asian couptries

Approximate distribution of GDP
Country ta M in relevant sectors
(millions of lars “ﬁﬁﬁ

dollars) culture acturing Kining
Bt Asis

Burme 1 883 (1969) n 36 soe e
Democratio People's

m‘l‘c of Korea 2 900 19“ 203 see soe see
Indonesia 13 912 (1969 115 52 11 4
Khmer l.pubuo 983 19” 140 40 ses see
Laos 202 1960 12 ,0 soe see
Malaysia 3 838 (1970 352 32 13 7
Milippines 7 735 (1969 208 36 17 2
Republioc of Korea 5 600 (1969 180 30 26 (inocl, mining
Republic of Viet-Nea 4 156 (1969 233 38 42 (a1l industry
Thai land 6 291 (1969 166 32 ses 2

Soxth dsia

Afghanistan 1 470 (1969 75 60 2 eoe
lln‘hduh 4 Y00 1970 60 56 see YY)
India 47 700 (1969 88 8 15 (incl, mining)
Iren 10 101 1970 ) 5 YY) see 'YX}
Pakistan Yy ese see 1y XY
Sri Lanka 2 117 (1970) 1 kT | (11 1X]

The agricultural sector - treditional and modemn - dominates the economy, with a few
exceptions, notably in the Persian GQulf region, where an export-oriented industry, based
on natural gas and oil, has been built up,

Table ) illustrates the production of some of the more important subsistence and cash
orops,

Although this survey deals primarily with fertiliser production facilities, the above
dats have been included %0 illustrate the problems that have to be faced by most of the
Asian countries in order to develop and modemise their agrioulture and to promote the use
and looal manufacture of fertilisers. These factors are discussed later in more detail in
the sections dealing with imdividual countries,

Sousumtion and preduction of fertilisere

The past and estimated projected oonsumption and production of the primary fertiliser
nutrients (¥, PO, and 1,0) from 1960 to 1980 for Bast Asis and South Asia are showm in
tables 4 and 5, and for Asia as & whole in table 6. These data are also illustreted greph-
ically in figures I, II and III. The bases for the projections are discussed later in
the sections dealing with individual countries.
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Mutrint At — oy~ —ppmistel,
Consumption 416 194 554 094 1 116775 1 827 150 2 629 200
‘ Production 93 545 236 371 742 855 910 307 1 400 000
Deficit 322 649 317 723 373 920 916 843 1 229 200
Surplus - - - - -
Consumption 116 196 293 718 440 045 780 000 1 347 Y00
’0 Produwotion 25 950 69 000 280 945 156 T40 440 000
25 Defiocit 90 246 224 718 159 100 423 260 907 300
Surplus - - - - -
Consumption 5 391 118 402 278 657 567 200 763 900
X.0 Production - - ‘9 7“ 43 33‘ e
2 Defiocit S0 91 118 402 228 911 523 B6S 763 900
Surplus - - - - -

Conswmption 297 481 746 449 1864000 4 479 000 7 873 000
x Production 98 000 248 800 858200 2793 000 4 801000
Deficit 199 481 497 649 1005800 1686 000 3 072000
Surplus - - - - -
Conswmption 80 417 165 539 556 000 1 535 000 3 478 000
o Production 52 000 111 000 229 000 880 000 1 196 000
2°%5  Deficit 28 417 54 539 327 000 655 000 2 202 00O
Surplus - - - - -
Conswmption 55 %01 167 822 270 200 800 Q00 1 291 000
0 Produotion - - - - -
Ky Deficit 55 501 167 622 210200  B0O 000 1 291 000

Surplus
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’ mtrients in st Asia, 1960-1980




= = = production

Pigure II. Anmual consumption and prodwotion of fertiliser
putrionts in Boush Asia, 1960-1980
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Pigure III, Anmal consumption and prodwotion of fertiliser
mirients in Asia, 1960-1980




ts

Futrient Actual ___”Elmﬂ__;w_
1960 1935 1§73 ) 1

306 150 10 502 200
703 307 6 201 000

Consumption 713 675 1 300 543 2 980 775
Production 191 545 485 171 1 601 055

N O\

¥ Deficit 522 130 815 372 1379 720 2 602 843 4 301 200
Surplus - - - - -
Consumption 196 613 459 317 996 045 2 315 000 4 825 300

PO Production 77 950 180 000 509 945 1 236 740 1 636 000

25 Deficit 118 663 2719 317 486 100 1 078 260 3 189 300
Surplus - - - - -
Consumption 105 892 286 024 548 857 1 367 200 2 054 900

K.0 Production - - 49 746 43 334 see

2 Deficit 105 892 286 024 499 111 1 323 966 2 054 900
Surplus - - - - -

Considering the whole of the Asian region, it would appear that in the foreseeable
future fertilizer produotion will not meet demand. By 1980/81 the production of nitrogen is
expected to show a deficit of 4.25 million tons per ammum, even though there is an increase
in the annual production capacity of almosi 60 per cent, The annual deficit of phosphate
fertilizers is likely to increase from about 513,000 tons of l"205 in 1970 to about
3,189,300 tons of P0; in 1980/81. The potash deficit will increase from 499,111 tons of
K20 per annum in 1970 to an estimated 2 million tons in 198C/81. The situation in future is
likely toc be far less satisfactory, when considered on a regional basis, than it is at

present (see tables 4 and 5).

Bitrogen fertilisers

With the advent of large ammonia plants producing nitrogen, using low-cost indigenous
natural gas as feedstock, the patiermn of marketing the product has changed in many areas
of the world from the local captive markets to shipments to considerable distanoes, at
oompetitive export prices, to areas where the demand oannot be met from local production.
This trend started in the 1960s and was partioularly intensified during the past decade
for nitrogen. The Asian region is not the only area where this hasuoocourred. In Latin
America, Venesuela has made large investments in nitrogen-producing facilities, far out-
stripping the production of Trinidad and Tobago, operstions that oould today be called
forerunners of the development of export markets for anhydrous amménia in the early 1960s.
Ammonia is being supplied from the Persian Ouilf region to India, Turkey and & few African

countries,

In the Persian (Qulf region, large export-oriented nitrogen-producing plants
have been built, utilising their indigenous resources of natural gas. By 1980 Iren and
Kuwait are expected to produce an estimated 1,370,000 tons of nitrogen, with local
consumption of the order of 200,000 tons of nitrogen per annum. These exports are prim-
arily to supply the needs of the countries in the region of the Indian Ocean where the
demand has already outstripped supply from looal production,

pre
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With the exoepticn of Bangladesh and Pakistan, where indigenous natural €38 resourcoes
will lead to the construction of new ammonia plants, the South-Asia region wiil continue
to be an importer of nitrogen fertilizers, While for India alone the deficit in nitrogen
fertilizers was 650,000 tons per annum in 1970/71, the forecasted deficit, with increased
consumption at 6,4 million tons Per annum is 2.4 million tons by 1980/81, The trend in
India to utilize loca)l ly available feedatocks, such as coal and heavy-fuel 0il, for the
production of nitrogen is becoming clearer, (See table Te)

The East-Asian region, including countries such a8 Burwa, Indonesia, Malaysia and the
Republic of Viet-Nam, is planning to develop or expand its own nitrogen industry to the
point of self-sufficiency, Among these countries, Indonesia has its own rveserves of natural
gas and crude oil, and explorations are being undertaken, especially for new crude-oil
reserves in the off-shore region. Concurrent with these developments, the nitrogen industry
is also being expanded; however, estimates for 1980/81 still indicate a deficit between
local production and demand of some 120,000 tons, Nitrogen fertilizers are particularly
important for Indonesia as the country uses this product on rice and other food crope in
the fertile central and eastern Java soils. The adoption of "high-yielding varieties" has
intensified the use of fertilizers for this crop.

According to the report prepared by the United Nations mission completed in July 1972,
the Asian nitrogen deficit, covering oountries such as Indonesia, Malaysia, the Philippines
and Thailand, will amount to 595,000 tons in 1980/81, with a demand of 1,038,000 tons,
Japan, having installed an export-oriented industry, will probably be able to satisfy part
of the needs of this area; possibly, other imports will come from Burope and the United
States of Amerioa. The Persian GQulf countries are also expected to play a leading
role in meeting the requirements of the region as a whole,

Some substantial increases in fortilizer demand have been recorded over the past decade
in Asia, and forecasts for the 19708 are 12.3 per cent per annum, reaching 8,7 million tons
in 1975 and 13 million tons by 1980,

The consumption pattem shows that nitrogen outstrips the consumption of other nutri-
ents. While the average global ratio of W1 P205 ¢t K,0 nutrients is 1.8 ¢ 1,2 ¢ 1.0, dur-
ing 1969/70, in the region covered by RCAFE, the ratio was 5.0 ¢ 1.5 ¢ 1,0. Demand for
urea has increased, replacing ammonium sulphate, formerly the most popular nitrogen carrier,
In Asia, urea accounts for 48 per oent of the looal conswmption and 45 per cent of the
installed nitrogen capacities. Significance oan also be attached to the rise in oonsumption
of complex fertilisers, which, in 1973, accounted for 20 per cent of world trade.

In countries where insufficient indigenous resources of feedstooks, such as natural
€88, are availabls, developaent of the nitrugen fertiliser industry is expected to rely on
local or imporied maphtha or fuel oil. This applies to swoch countries as the Republic of
Viet-Nam, Sri Lasks and Thailend.
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Table 7 (continued)

(v) crade oil snd refineries

ity o .
(thousand tons per anmwum crude o0il)

Annual production
(thousamd toms)

)
reserves

Year

P

p(l'ob.ble

willion tons)

Your

1 320
14 660
600

1971
1971

NNNNNNNN

6 250
9 550

10 150

9 200

-11-

31

1971

B SBbERESNY

HHHHHHHHH

23 290
30 010
1 500
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Phoephate fe izers

Produotion ocapacity in the phoephate industry in 1969/70 was nearly 55 per oent of
coneumption in the Aeian region. Production capacities soheduled to go into operation
would inorease the volume to 1,111,740 tons of on5 by 1975, whioh is equal to
60 per cent of the forecasted demand for the region., The Asian region does not
possess high-grade indigenous phosphate deposits and most of the phosphate rock has to be
imported from Afrioa, Christmas Island, the Middle East or the United Statee. Other
deficite in P205 are met by the importation of finished products of phosphate and TSP, NP
or NPK fertilizers. The pattem in the phosphate or ammoniated phosphate fertilizers is
following the general trend and demand for high-analysis fertilizers is increasing.

In South Asia reserves of phoephate rock are available in India, Iran and Sri Lanke
(see aleo table 7 (c)).

Some phosphate deposits have been located in the East-Asia region in the Paracel
Islands, between the Republioc of Viet-Kam and the Philippines, Significant quantities of
apatite havs been found in the area of the Demooratic Republic of Viet-Nam. Little informe~
tion ie available on these deposits; however, they may have economic potential for the
fertilizer industry (mee alsc table 7 (c)). The deposits of the Paracel Islande have been
exploited occasionally in the past. The estimated remaining reeerves are coneidered to de
of the order of 20 million tons, from which, after beneficiation, 1 million tone of 1’205
could be extraoted from deposits ocontaining up to 30=40 per oent P205 (or 65-87 per oent
BPL), The lime content of these apatites is relatively high and requires more sulphurio
aoid when prooessed in the 'wet phosphoric'! acid production facilities.

Table 8 shows the amount of ground-rook phoephate used for direct applioation in Asia,
by region and country.

Sulpbur

Sulphur is not considered as a primary nutrient but is used in making sulphurio acid
for the acidulation of phosphate rock, wherever the 'wet phosphorio' acid process is ueed,
Sulphur deposits, of voloanic origin, exist in Indonesia and the Philippines. In the
Philippines about 10 million tons of reserves, with a minimum 20 per cent 8 content, oould
become economically valuable, Bimilar deposits have been discovered in Negros Orientales
with reserves of up to 25 million tonsj axploitation of these deposits was abandoned when
world market prices for sulphur fell, Apart from these deposite of elemental sulphur,
pyrites depoeits are found in India, Indonesia, Malaysia, the Philippines and the Repudblic
of Viet-Nam. The ohoice of this rew material would only appear economio in special cases,
according to a regional feasidbility study completed by UNIDO, Sulphur has been recovered
from natursl gas in Iren (in Bandar Shahpur and on Kharg Island), as well as in other
Persian Qulf countriee, and this has ocome onto the market in the last few years,

)/ PPL is the percentage content of tricalcium phosphate in the phosphate oontained
in phosphate rook,

L
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r direct aggliolgion

LY
Consumption 1970/71
(tons of P,0;)
L Bost Agle
: Buarme -
1 Democratic People's Republic of Korea 5 000
; Indonesia 3 000
. Khmer Repudblic 4 600
3 Laos -
Malaysia 33 300
Philippines -
. Republic of Kores -
{g Repudiic of Viet-Nam 25 000
Thailand -
H Total 70 900
& ———
South Asis
Afghanietan -
1 Bangladesh -
: India 25 000
Iran -
Pakisten -
; 8ri Lanka 15 900
S
Total . 40 900
E——
Total of Bast and South Asia 111 800

There are no mom potash deposits of commercial value in the Asian region. The con-
suaption of potash during 1970/71 for Bast Asia was 278,657 tons, and for South Asia
270,200 toms. e eetimated demand for Bast Asia and South Asia by 1980/81 is 768,900
and 1,291,000 tons per anum, respectively,

‘ww

Table 7 shows the availability of fertiliger fesdstooks and fuele and indicates the
know or probadle Peserves,

these will lead %0 more rpid empansion in the nitrogen infwstry. %o obtain a balanced
nutriemt imput in the Asian region nitrogen fertilisers produced could be traded for
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{mports of phosphate, potash and sulphur., This, in tum, is empeoted to lead to expansion
{n the production of WPK or NP fertilisers with high-analysis forwulations, following trends
elsevhere in the world,

Pactors limiting the extension of fertiliser use in Ania

The deficit in the supply of fertilizers in the Asian region is most likely to inorease
from 2 million tons in 1969/’(0 to 3,7 million tons in 1975/76, and to 5 million tons by
1980/81. The contributary factors may be summarized as followss

Lack of indigenous resources and adequate reserves (this applies to phosphates, pot-
ash and sulphur)

Lack of foreign exchange to import fertilizers and oapital equipment

Lack of an adequate marketing structure in many of these countries

Lack of available extension services

Lack of credit to the fammers

In some areas difficulties in inland transportation and distridution of fertiliser

to the famers

These limiting factors are general to the Asian region. Other limitations are oited

in connexion with the ocountries surveyed., To overcome thess, and further promote fertiliser
use, action must be taken by both government and industry in a ooncerted mamner. The oost
of fertilisers to the farmer must also be reduced by means of effective pricing and a
system of farm oredits and geverrment subsidies.
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BUML

1 8
rients (tons per annum

Pro i
Y a——— s s
1960/61 1965/6 1970/71 1975/76% 1930/81%

Consumption 3 808 5 100% 15 000% 50 000 75 000
¥ Production - - 15 700 coe cee
DefiCj.t 3 808 5 100# - cee oee
Surplus - - 700 - -
Consumption 800 1 000 5 000% 12 500 20 000
PO Production - - - - -
275 Deficit 800 1 000% 5 000% 12 500 20 000
Surplus - - - - -
Consumption - 3 000 1 400 7 000 10 000
k.0 Production - - - - -
2 Deficit - 3 000 1 400 7 000 10 000
Surplus - - - - -

t g/ Mo, i 0 on, Consumption and
Emm (Rome, 19657, pp, .

Y/ MO, Augual Fertiliger Reviow 1970 (Rome, 1971)s ppe 70, 79, 114 and 141,

¢/ Mo, m‘cﬁion Yearbook, 1971, vol, 25 (Rome, 1972), pp. 469 and 4763 and other
information from .

¢/ Mo,

PAO and the UNIDO/FAO/World Bank Group Ad ligg Working Group on the Financing of
Fertilizer Projects (1972),

Ssere)

Burma became an independent repudblic, outside the British Commonwealth, in 1948, The
oountry ocovers an area of 678,000 h2, borders the Bay of Bengal and the Andaman Sea on the
west and south, Thailand and Laos on the east, China on the north-east and India and
' Pakistan on the north-west,

The estimated population of 27.6 million (1970) ig conoentrated mainly in the river

Vvalleys, The population is increasing at an annual rete of 2,3 per oent. Population
density is 38 pereons per square kilometrs,

Burma is essentially an agrioultural oountry, Some 67 per oent of the labour force is
4 in this sector, which provides 80 per oent of the total exported goods. Ample rain-
81l and fertile soil in the Irravaddy Delta and lower valleys of the Sittang and Salween
1Vers make Burma one of the world's largest rice producers and exporters, (Rice exports
lone acoount for 70 Per oent of the total exported agriocultural goods,) Other agricultural
oducts include round-nuts, ootton, beans, millet, maise, sugar-cane and rubber,




The Gross National Product (GNP) for 1969 at 1968 dollar prices was $1,883 milliong the
per capita income amounted to $71,

The country receives substantial amounts of foreign aid from Japan, and, to a lesser
extent, from the United Kingdom of COreat Britain and Northern Ireland, the United States of
America, the Union of Soviet Socialist Republics and the World Bank.

A‘;;cultg;e

The distribution of land in the country (1968) was as followst

ous ectares

Total area 67 803
Arable land 18 488
Permanent meadows and pastures 37%
Land under permanent orops 453
Forests 45 274
Other land 3 213

R

Soyrcet FAO, Production Yearbook, 1971, vole 25 (Rome, 1972), Be Se

Agriculture, forestry and fisheriea account for 36 per cent of the Gross Domestio
Product (GDP).

Humidity is high and rainfall varies according to location; the average annual rain-
fall in Rangoon is 100 in., in some areas of the Arakan Coast 200 in., and in the dry zone ir
Mandalay it is only 33 in.

Rice is the chief determinant of the GNP and accounts for half of the total sgricul-
ture output, Three quarters of the sown acreage is under rice, Despite a programme of
land reform and the introduction of high-yielding varicties of rice seed, such as Yagyaw 1
and 2 - IRS and IRS, rice production has remained virtually static in recent years.

Details of the main crops produced in 1971 are as follows!

Area Production Yield
Crop ho hectayes)  (thousapd tons) (kg/ha)
Rice (paddy) 4 979 8 413 1 690
Ground=nuts ,in shell 650 P 520 P 800 P
Sunr-cunel/ 46 F 180°P 39 100 P
Wheat gor SO P 60 Pr
Sesame Beed T00 # 132 P 19000
Cotton (1lint) 1427 15 P ST J
Tobacco 40 F 41.4 10070
Natural rubber see T.5 P YY)

iﬁ%ﬂg' FAO, Production Yearbook, 1971, vol. 25 {Rome, 1972) p. 76, 233, 91, 39
21, : 77' 296. [} ’ ] ] ] ]

a/ Pigures for 1970/71.

Burma possesses over three quarters of the world's supply of teak. In 1969/70 teak
log production amounted to 340,000 cubic tons.
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Investigations into irrigation in the Sittang River Valley are being

the assistance of the United Nations Development Programme {UNDP) and Sovi

condu.ted with

et technica]
oxperts. This would entail a three~year project covering irrigation,

drainage, flood cane
trol and hydro-electricity, In 1968 some 816,000 ha were irrigated.i/

By further promoting the cultivation of crops, other than
to cropland, the Government hopes to achieve a 16 Per cent incr
duction in the period 1971-1975,

rice, and adding [75,000 oy

ease in agricultura)l pro-

The average fertilizer recommendations by FAO for main crops (in kg/ha plant nutrients)
ares

N PO K0
Rice 30-50 40-60 -
Oround-nuts 20 45 0~-20
Nillet/sorghum 40 40 0~20
Cotton 40-80 40~80  0-20
Tobaceo 50-60 40-50  70~90

Natural resources and industry

Burma is rich in natural resources and new discoveries of oil and natural gas look

especially promising, Rese: ves of crude 0i] were estimated in 1972 to be about

1 million tons, The State~owned People's 0il Industry (POI) is drilling at the Chunk/Lanywa

field and at the Yenangyaung and Yenangyat fields, Three refineries are alsc active at

Chauk, Rangoon and Syriam, with a capacity of 1.3 million tons per annum crude oi. through-

pute The production of crude oil in 1971 was about 800,000 tons per annum but
abiec amount has to be imported to meet local requirements,

1 oonsider-

Long-term petroleum and natural gas prospecting programmes have beorn gel up with
Japanese and Romanian aid, Thers are also plane to exploit the exteneivew
reserves estimated at 280 million tons,

oll-chale
Burmese oil-shale hasg approximately 26 per cent
oil contents Two new oi'fields have recently been opened, one in Pyalo, on the east bark

of the Irrawaddy River and one in the Man "haung area, producing 40,000 gal/d ~rude 0il,

Reserves of natural gas are estimated at 3 billion cubic metr-s (1972). The
lcrated in the Chauk area are being exploited at present,
in 1971 was 62 million cubic metres,

regarvoes

The production »f natury! 2ar

Coal deposits amounting to 128 million tons are located at the Kalwa min: and mining
operations recently began there on a trial basis, Purther resecrves are located in the

Theindaw-Kawmets area, In 1970 coal production reached the amount of 12,000 tons, which
is sufficient for Burma's domestic requirements,

Burma's minersl resources would appear to be more useful for the iron and steel
indusiry than for the fertilizer industry, Deposits of lead, copper, zin~, tin anl wolf-
ram are mined, In 1968 some 300 tons of tin concentrates, 267 tons uf tungeten corceri-
‘rites, 11,000 tons of lead ores and 4,500 tons of zinc ores were produted,

—————t—

1/ FAO, Production Yearbook, 1971, vol, 25 (Rom-, 1972), p. 9.
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8alt is mined in small quantities; gold and silver are also mined, The produotion
of zinc, lead and antimony deolined in recent years but the tin and wolfram mine at Mawchi
reopened in 1970 after being closed for 11 years,

Sulphus®/

Near Monywa (Lower Chindwin District) are some pyrite and ohalcopyrite depceits. The
deposits are understood to be economically workable as a copper deporit with pyrite am a
by-product, MNineral springs containing sulphuretted hydrogen are reported from several
localities in the oountry, Pyrite has been identified in the ore from the Bawdwin-Namiw,
northern Shan states Ag-Pb-Zn mine. The spent sulphuroue gases of the smelter may be used
for producing sulphuric acid,

Proved reserves are not yet known. Some gypsum deposiis occur in the Pegu series in
the Districts of Thayetmyo, Minbu, Pakokku, Magwe and Myingyan. A remotely located depcsit
oxists in Mawimai State (near Namlawt village), It is believed that an economically work-
able deposit exists near Hsipaw {northern Shan states),

Ph teg/

Small deposits of guano are found in the limestone caves of the Shan states and in the
Amherst District, east of Noulmein,

Other fertilizer raw materials, e.,g. serpentine rocks and limestone rocke, are wide-
spread throughout the country.

Industey

Industrial development has been slow in Burma. Traditional handioraft and cottage
industries exist, such as cotton and silk textiles, lacquerware, jewellery, pottery and
metal castingi the most important industries are, however, rice-milling, saw-milling,
cotton-spinning and weaving, extraction of mineral ores, sugar-cane refining and match
production,

Bmphasis is laid on import-substitute and agricultural-input industries, All major
industrial undertakings have now been taken over by the Government,

Plants operating in Burma sinoe 1970 include a glass factory at Syriam, & fertiliser
plant at Sale, and a paper-mill at Thaton, Plants under construction inolude a fertiliser
plant at Kyunchaung, a textile mill at Paleik, a paper mill at Bla, a distillery at
Zeywaddy, & solar-energy salt plant at Bassein, a waste-cotton yarn mill and briok factory,
and a teak mill,

Expoerts for 1969/70 totalled $58.3 million and imports totalled $44.3 million, The
main destinations for exports are rioe-importing oountries. Burma exported, in order of
quantity, to: Singapore, the United Kingdom, Indonesis, Sri Lanka, Hong-Kong, Japan, India
and Denmark. The main sources of impcrts, in order, aret Japan, India, the FPederel
Republio of Germany, the United Kingdom, the United Btates, Csechoslovakia and the USSR,

-

Mineral uourceu
PDhe 32-33,
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Partilizer sanulaoture

An ammonia plant producing 40,000 tons of Ammonia per annum with an associated urea

unit produoing 67,000 tons of urea Per anhum is operating at Pagan on the east bank of the
Irrawaddy River,

At Kyunchaung, near Sale, on the opposite bank of the river, a similar complex with

identical capacitiee is scheduled to go on stream in 1972, Both plants are based on local
supplies of natural gue,

The discovery of naturel @8 in central Burma will eventually contribute greatly to
reducing the coet of nitrogen produots and further encourage the use of domestically pro-
duced fertilisers, The nutput of the two smmonia/ures plants mentionsd above (estimated
at 50,000 tons of nitrogen per annum) should almost satisfy domestic requirements for

gtraight nitrogen until 1975/76, and imported nitrogen used in Burma will be increasingly
in complex fomm,

The market will orientate itself more towards urea, whioh has the advantage of being
domestically available and more sconomical as regarde etoreage and applioation than its
ohief rival, ammonium sulphate, which was widely used in the 1960s,

Complex fertilisers are becoming more popular, especially the formulation 15=15-6-4 Ngo,
The Government has advocated appliocations of 16~20-0 material for use on crops other than
pm.

Although the new ures pProduotion facilities should sake Burma virtually self-sufficient
in straight nitrogen products, various types of phosphate feorti liser and complex formula-
tione still have to be imported to achieve balance in fertilieer applioation,

The demand for ammonium sulphate will decline in the next few years proportionally as
ROre urea becomes availabdle,

Bar_capisa fertiliser consumption in Burma is very lowt in the orop year 1969/70

the consumption of l02054¢20 amounted tc 2,3 kg SAL.QIRi4E The consumption per hectare
1¢ aleo extremely low at only 3.9 kg/ha for the seme period,

Smanl refersces

“' “iu.ll w‘lm' J\\l’ 1971' Pe 2300

A0, Amamal Partilisar Revisw, 1970 (Rowe, 1971).
PO, Ereduction Iearhosk, 2970, vol. 24 (Mome, 1971),
WW

y (Tulse, Oklahona, Petroleum Publishing Co,,
1972),

Lloyd's Bank Ltd,, Ieancaic Begort: Jurme (London, June 97N),
Iinou! 'noumu ﬁw*o’a! mu E. ! !*ﬁ& ﬁdom pu!!iosuon, Efeo 'E. 3!.“:’.3).

Nitrogm, ¥o. 64 (London, March/April 1970),
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Eitrogen: ¥o. 67 (London, September/October 1970).

NP, FWW- Office of the Resident
Representativs, o

UNTDO, "Review of world production, consumption and international trade in fertilisers
with projections to 1975 and 1980", Paper presented to the Second Intercegional Pertiliser
Symposium, Kiev, USSR, 21 September-1 October 1971 and New Dehli, India, 2-13 October 1971
(ID/W.”/‘/R.V. 1)-

UNIDO/PAG/Wor1d Bank jd oo Working Group on the Pinancing of Pertiliser Projects (1972).
Information supplied,
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DIBOCMTIC PROPLEYS REPUBLIC OF KOREA

ﬁtrienu itom per anm.i

Projected
1960/61% 1965/5 1970/11¢  1975/76% 1980/81%

i Consumption 90 000 105 000 205 000* 300 000 400 000
N Production 80 000 105 Ooow 205 000* 300 000 400 000
i Defiocit 10 000 - - cee s
S\u‘pl\u oo (XX} soe XY XY
i Consumption 20 000 60 000P 100 000" 150 000 200 000
PO Production 20 000 60 000F 100 000* 150 000 200 000
275 Deficit YY) see soe see cee
'* S\ll'pllll eoe see soe e ces
F Conlulption YY) - 28 500" 75 000 100 000
K.0 PM\IO‘H.O’I XY see XX 0o Xy
F 2 Deficit XY - 28 500% 75 000 100 000
ﬁ Surplus oo o sen cee “ee
%‘8 ’/ "Review of worid production, consumption and international trade in fertil-
izers

pProjections to 1975 and 1980", Second Interregional Pertilizer Symposium, Kiev,

USSR, 21 September-1 October and New Delhi, India, 2-13 October 1971 (ID/WG.99/4.RQV.1),
PP. 51, 53 am S5,

b/ Mo - Mﬂw (Rome, 1972), pp, 70, 80, 106, 115 and 141,
.°/ PrO, mm, wl, 2% (.0..' 1972} PPe 466, 469, 473, 476 and 481,

Senere]

‘ The Democratic Pecple's Republic of Korea borders China and the USSR, covering an area
of 120,540 ka2, The population nusbers 14,280,000 (mid 1971) and ic increasing at the
rate of 2,4 per cent per anmum,

P Gl ok

The GNP for 1968 was 82,9 billion (in 1964 dollars) and the RAL_oepite O amounted
to 8203, The growth rete in 0P was 7.8 per cent in 1965,

The present National Development Plan runs from 1971 to 1976 and its basio goals ares
consolidation of industrialisstion Scoomplished during the last Plan (1964-1970); promotion
of the techniocal revolution to a higher level; and improvement of the quality of manufac-
tured goods, The target for the amnual rete of growth is 14 per cent,

Asriculture

The distridution of land in the comntry (1960) was as follows:

Thousends of hectares

Total ares 12 054
Aredle land and land under

permanent crops 1 894
Permanent neadows and pastures Y
Porest land 8 970

————

£urces Mo, mw vol. 25 (Bome, 1972), p. 5.
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In 1968, 759,000 ha were under irrigltion.}/

The main famming activity in the Demooratic People's Republic of Korea takes the form
of growing grain crops, in particular rice and oom and foodstuffs are produced in suffi-
oient quantity tc satisfy domestic requirements, The collectivisation of agrioulture was
ocompleted in 1958, Details of the main orops produced are given belows

Area Production Yield
Srop (thousand hectares)  (thousgnd tons)  (ikg/he) Year
Maise 860p 1 800F 2 090F 971
Potatoes 160 1 000F 6 300F 1971
Rioe (paddy) 723P 2 463* 3 4100 1961-1965-'/
Soybeans 385F 215F 560F  1961-19658/
All cereals 2 566 5 432 1971

- 2%@! MO, Production Yearbook, 1971, vol. 25 (Rome, 1972), pp. 60, 76, 84, 87, 106

§/ ¥o later data available,

Estural resoyrces and industry

The northern part of the Korean Peninsula contains most of the known natursel rescurces
and about two=-thirds of the heavy industry in the Peninsula.

Anthracite is the main ccal produced in the Democratic People's Republic of Korea. The
present national development plan aims at increasing coal output by 180 per cent, iron-ore
output by 180 per cent, copper output by 170 per cent, lead and sinc by 280 per cent and
tungsten by 190 per cent by 1976,

Iron-ore deposits are being exploited at Toksong, Soho-ri, New coal-mines are to oe
opened at Tokoh'on, Kangso and Anju and output is expected to be between 50 and 51 million
tons per annum by 1976, The output of phosphate iron ore is to be increased to between
1 and 2 million tons per annum by 1976.

Prospecting is being oarried out for mangmnese and bauxite,

Under the plan power generating capacity is also to be increased to a total of over
5 million kW, Large power stations are planned for Pukch'ong (oapacity 700,000 k¥n),
Unggi, Ch'ongiin and Hamhung,

Organio and inorganio chemioal industries are also echeduled for expansion and a
petrochemical industry is to be oreated to produce fertilisers, herbioides, chemical fibres
and plastios. An cil refinery (capacity 2 million tons) is under construction in the
Hamhung area, as well as a petrochemical complex.

[art;l;gg_x; proggotgog

The national development plan provides for the manufacture of urea, asmonium fertile
isers, phosphorous fertilisers and oompounds. BExisting nitro-lime fertiliser plants will
be stabilized and processes for ammonium production through coal gasification augmented.

3/ ®o, Production Yoarbok, 197), vol. 25 (Mome, 1972), p. 9.




The following plants are in opeutionly

Elant Ercdieing
Aoji ammonia
Chtongsu calcium cyanamide
Fungnang ammonia, producing ammonium sulphate
Hangnan Ammonium nitretes, urea and single
superphosphate
Nampo producing single Superphosphate
Pongung producing ammonium chloride and
'! calcium cyanamide
‘ Sunch®on ures, calcium cyanamide
WA producing single superphosphate

The total nitrogen capacity of the fertiliser plants in the Democratic People's
Republic of Korea is 185,000 tons ammonia per annum,

Bsrtiliser consusption

In 1970 the Democratic People's Republic of Korea consumed 182 kg/ha of fertilizers
(¥ + on5 + K;0), which can be considered to be high,

)y ¥orld Pertiliser Atlas, 3rd ed, (London, e British Sulphur Corporation Ltd,,
1969),

Jaaral references

Alre-hsian Boononic Reviey, vol. XII, Nos, 144-145 (September/october 1971).
MO, Eroduction Yearbook, 1971, vol. 25 (Rome, 1972),

IBRD, Boonomics Dept., Comparative Data Unit, Norld Tables, July 1968,

Yorld Portiliner Atlas, 3rd ed. (London, British Sulphur Corp., Ltd., 1969),

BRI
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rients (tons per annul

1960/61; 1965/6257 w910/7¢ 1915/ 72 1980/81E

Consumption 21 97 83 8712 183 100% 300 000 500 000
¥ Production - 46 000 45 100% 200 000 400 000
Deficit 21 097 37 872 138 000 100 000 100 000
Surplus e - - - -
Consumption 9 945 8 399 50 000* 45 000 100 000
PO Production - - - 7% 000 100 000
275 Defioit 9 945 8 399 50 000 - -
Surplus - - - 30 000 -
Consumption 10 362 227 18 300* 35 000 50 000
K.0 Production - - - - -
2 Deficit 10 362 2 227 18 300 35 000 50 000
Surplus - - - - -
1 g/ MO,
(h.n 1965), Pp. ' .

/ PA0, Angual Pertiliser Beviey 1971 (Rome, 1972), pp. 70, 80, 114 and 141,

o/ ™0, Production Yearbooks T4, vols 25 (Mome, 1972), pp. 466, 469, 476 and 481.

y "Review of world production, consumption and international trede in fertilisers
with projeotions to 1975 and 1980", Second Interregional Pertiliser Symposiwm, Kiev, USSR,
2] September-1 October and New Delhi, India, 2-13 October 1371 (1D/W3.99/4/Rev. 1), PPe 51,

Smarsl

The Republic of Indonesia consists of four large islands, fifteen smaller ones and
about 3,000 tiny onesj; it is surrcunded by the South China Sea and the Indian amd Paoific
Oceans and stretches almost 6,000 km along the equator.

In 1971 the estimated population was 124.9 millionj the rate of population growth has
averaged 2.6 per cent over the past decade, Population pressure is highest in Java and
Madurs (592 persons per square kilometre) and lowest in West Irian (2 persons per square
kilometre); the averags for the total area is 65 persons per square kilometre,

Agriculture is the most important economio activity, contributing 52 per oent to the
national income and eamming 70 per oent of foreign exchange. Seventy per ot of the
labour force is employed in agrioulture, forestry and fishing.

Indonesia is the world's most voloanic region and voloanic ashes and alluvium enrioh
the s0ils in certain areas. A tropical oountry, the heat is tempered by mountain sleva~
tions and coean winds. MNinimum and maximum temperatures are 24°C and 36°c. respectively.
The mean humidity sverages 82 per oent. The wet season is November to March amd the dry
season June to October., Rainfall is heavy and increases with altitude, Nc season is
completely free of rain.

?
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The oountry is rioh in ®Minerals, espeoially bauxite and tin )
reserves of orude oil also oxist,

The GNP in 1969 was estimated at 813,
In the same year the contributions

were: agrioulture - 52 per cent,
11 per cent,

There is oonsiderabile potential for economic
depend largely upon the Sucoess of the first Five-Year Development
March 1974), which aime primarily at development of agrioulture, a
rate of 2,5 per cent, and an economic growth rate of 5 per cent,

The net exports for

$1,264 million., The treditional major exports are:

coffee, oopra,
pepper, rubber, tin and tobacco,

Aaiculture

The distribution of land in the country in 1969 was as follows

ct
Total area (inolwding West Irian) 190 435
Arable land 18 000
land wnder permanent crops
Permanent meadows and pastures vee
Forest land 121 800
Other land

Sengcet FAO, Prodyction Yoarbook, 1971, vol. 25 (Rome, 1972),

In 1969 6,800,000 ha were irrigted.?

Indonesian agrioculture ie a mixture of o
subsietence-type small holdingss The main estate oro
suger-cane, tea and ooffee}

potatoes, peanuts, soybeans, vegetables and fruit, Copre, kapok and
commercial importanoce,

Over 50 per oent of the total farm acreage is devoted to rice, the main food

1 The present Pive-Year Plan aims for self-suffioiency in rioe by 1974

duction is 15,4 mi llion tons per anmnua by then) and full irrigat
of rice land, It ie intended to use
Ccides and modern equipment,

To combat the food shortage situation the
Community Guidance) was insugurated in 1963,
modern and productive methods of oultivation,
foreign firms to provide fertilizers, seeds and equipment on oredit (
“

5/ mo, » vol, 25 (RMome, 1972), p. 9.
Projeots are expec 0 be financ the IBRD and the Asian Develo
near future,

1970/71 were $396 million and the total imports am

These provided 75 per oent of non-petroleum

res, and extensive

9 billion and the Rer ogpita income at $115,
of the main eeotors of the economy to the total GDP

mining and quarrying - 4 per cent and manufacturing -

sdvancement, Progress at present will

Plan (April 1969 -
8r capita growth

ounted to
pPalm-0il and kernels,

exports,

Pe 5|

Xport-oriented estate produotion and

P8 are rubber, Palm-oil, tobacco,
the smll-scale farms produce rioe, corn, cassava,

sweet

spices are also of

Crop,
(the target pro-

ion of 5,2 million acres
hid:-yioldinc rioe varieties, fertilizers, pesti-

Bimbingan Masjarehat Soheme (BDMAS - or
It was designed to help farmers adopt more
In 1967 the soheme was extended to allow

Bimas Gotong Rojong).

™o huge irrigation
peent Bank in the
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Great potential exists for forest exploitation. Only 7 per cent of the total forest
area (mainly tropical and broadleaf) is now exploited. Log and sawm timber production is
expected to expand to 7.5 million cubic metres per annum by 1973/74.

The fishing and livestock-breeding industries will also be expanded under the develop~
ment plan.

Details of the main crops produced in 1971 are given belows

Area Produotion Yield
Srop (thousand hectarcs) (thoysand tons)  (icglhs)
Rice (paddy) 8 466 18 585 2 200
Maize 3 0OOOF 2 900F 9T70F
Cappava 1 434 10 451 7 300
Sweet potatoes/yamy 156 3029 8 500
Soybeans 559% 91 T700%
Natural rubber coe 820F .
Palm=0il 225%
Palm kernels e 50% e
Coffee see lBOF 200
Tea a 122’ 70 Xy
Sugar-can 134F 9 T00F 72 S00F
Gopm XX 730" XX
Tobacco 140F T0F S00F

et FAO

W, vole 25 (Rome, 1972), pe 60, 17, 92,
111' 11 [} 27' 22é' 2 [ 2 3' 2 [} 271' 277 m m.

&/ Crop year 1970,

[y 80 11

Indonesia has substantial reserves of oil and natural gas and therefore the production
of nitrogenous fertilizer: will not become a problem, Extensive exploration for oil is
being carried out in the vountry and off-shore and new reserves have been discovered. The
petroleum and natural-ges fields of Indonesia are located in the islands of Borneo, Java
and Sumatra and in January 1972 the reserves were as follows

Crude o0ilt 1,415 million tons
Natural gast 127 billion oubic metres
In the BCAFE region Indonesia ranks second to Iran in reserves of orude oil and third
in reserves of natural gas.

All sulphur deposits in Indonesia are of voloanio origin, ooourring as native sulphur
deposited by solfataric action in craters or on the slopes of voloances or as sulphurous
aud and sulphur-bearing gravels in orsters. The total reserves of sulphur in the country
are estimated at 1.5 million tons, most of whioh are in Java, as is also the greater part
of the gypsum deposits., Celebes Island also shows promise in this respect. The high oost
to date of exploitation of the known deposits in the country has made Indonesis rely mostly
on imports for its sulphur requirements,

¢/ WW (Tulsa, Oklahoss, The Petrolewm
Pl.lbli.hin‘ Co, 197 » PP 2 2 70
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A large number of phosphate deposits, pProbably of bat guano origin, in limestone caves
are found in the mountains of east, central and western Java, Detaijled exploration in
central Java indicated reserves of at least 0,5 million tons of phosphate (28 per cent
P,0. content), Phosphate was discovered in 1918 on the northern 8lopes of the Kromong
M;untains in western Java and has been exploited since 1919. The most important reserves
appear to be those of Kromong, Karangbolong and Djapara Rembang, In 1969 30,000 tons
were produceds As regards phosphate raw materials, however, no deposits of real commercial
importance have 8o far been discovered,

No significant potassium deposits have been commercially exploited in Indonesia,
However, rocks exist containing minerals with a relatively high content of potassium,
such as jarosite, alunite (an isomorphous form of jarosite), leucite and nephelite,
Jarosite is particularly interesting as a future source of Potassium, phosphate and sul-
phuric acid, Two occurrences of jarosite are located near Tijater and Kant joh, The
average content of K20, P205 and SO3 in the core sample analyses was 5,21, 2,91 and
19.49 per cent, respectively,

The present oil-refining capacity of the nlants ig 396,000 bb1/4, equivalent
to 20,778, 120 kilolitres per annum, Major plants can be found at Plad ju and Sungs i
Gerong. Two new plants were schedu]ed for completion in 1971, one at Pakning (capacity
50,000 bb1/d) and the other at Dumai (capacity 100,000 bbl/d). The production of crude
oil in 1971 was 887,100 bbl/d, Approximately 58 per cent of the crude oil production
was exported to Japan in 1969,

The country is the third largest tin producer in the world, the main deposits of
which are found on the three islands north of Sumatra, namely, Bangko, Billiton and
Singkep, Total tin reserves are estimated to amount to 0.8 mwillion tong (0.55 million tons
are considered proved and probable), Other important minerals produced are bauxite,
nickel and some oopper, (See end of section ¥ )

The present electricity generating facilities Operate far below the rated capacity,
The National Development Plan aims to raise the total production of electricity frum
659,000 kW (1969-1970) to 1,084,000 kW by 1974,

Indcnesia produces textiles, food and beverages, paper, fertilizers, chemicals,
cement, machinery and equipment. Im the chemicals industry ocurrent products include
fertilisers, oaustic soda, sulphuric acid, phtmceuticall, paints, cosmetics, pesticides,
soaps and matches. The development plan will concentrate on the production of pharma-
ceutioals, fertilisers, pesticides, plastics and soda ash,

Zertilizer magufectyre

The following fertiliger Plants are in operation or under constructions

DRI complex

The PUSRI T ammonia/ures ocomplex, whioh ocst $38.5 million, lies cn the Muri River,
near Palembang, South Bumatra, It is operated by the State-owned company, PT Pupuk
Sriwid jaja (PUSRI) and consists of a plant producing 180 tons of ammonia per day
and a urea unit of 100,000 tons per annua rated capacity, based on natural eas
obtained locally, This complex came on stream in 1963, The actual output in 1969
was 86,000 tons urea per annum,
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PUSRI II comprises an ammonia unit of 660 tons-per—day capacity, & urea plant of
1,150 tone-per-day capacity, a gas-scrubbing plant and a power plant, Pacilities
for the congervation and transmission of natural gae are also planned, It will
use 42 million cubic feet per day of natural gas, available locally, as feedstock
and plant fuel, The start-up date is 1974, The expansion is *#2ing financed from
a loan given by the Asian Development Bank, the Japanese Government, the United
States Agency for International Development {USAID) and the World Bank.

GRESIK SPetmkemin) complex; Surabaya

ORESIK is a government complex situated in Bast Java., It comprises a unit pro-
ducing 220 tons of ammonia per day, a plant producing 113,000 tons sulphuric acid
per annum and facilities for the manufacture of 36,000 tons of urea per annum and
90,000 tons of ammonium sulphate per annum. The sulphuric-acid plant was brought
on stream in January 1972 by the State directorate of mining, Pemduetrian Dasar.
The sulphuric-acid plant is brimstone-baseds (See end of sectio )

Proposed new plants

The production of TSP will be started in 1976 in a new plant with a capacity of
50,000 tons per annum, which will increase to 200,000 tons per annum by 1978.

In East Kalimantan a urea plant with an initial capacity of 144,000 tons per
annum will begir operation and by 1979 it will have a final capacity of
575,000 tons per annum,
Project proposals for the establishment of fertilizer blending units have been Bub- -
mitted recently to the Government for considerations In the meantime two fertilizer bulk
handling facilities have been built at Tand jung Priok and Tjilatjap harbours, with capac-

ities of 300,000 tons per annum and 60,000 tons per annum, recpectively.

The National Fertilizer Study initiated by the Government in June 1970 examines both
potentials and problems facing the development of the fertilizer industry in Indonesiae.
The establishment of a compound fertilizer plant at Djatibarang, west Java, will depend
on the results of this fertilizer study, both as to location and type of fertilizer to be
produced, So far, it is thought that a ures/amoniun phosphate complex will be establiched
paged on a production capacity of 1,000 tons of ammonia per daye.

F 2 e

Little fertilizer is used in Indonesia, In 1969/70 1.9 kg per capita (N + R0 + K20)
was used (18 kg/ha). However, fertiliser use virtually doubled in & very short time. MNos
of this expansion took place in the 1968/69 seagon when Indonesia made its first large-
scale purchases, Nitrogen imports amounted to 181,000 tons, i.e, 17,300 tons of asmonium
sulphate, 148,300 tons of urea and 15,400 tons of compound fertilisers, during that season

The Covernment has set the fertilizer oonsumption targets for 1973/74 as3
K - 571,000 tons per annumj 9205 - 168,000 tons per annum; and K2 - 20,000 tons per amn

The domestic production of nitrogen by 1973/74 has also been estimated; this amounts
to 403,000 tons of nitrogen per annum, but only if PUSRI I and II and the CRESIK oomplex
average 80 per cent capacity by this time. A realistic assessment of oapacity shows that
a maximum of 290,000 tons of nitrogen per annum will probably then exist; output will be
unlikely to exceed 250,00" tons of nitrogm per anna by this time, To meet these given
target figures for nitrogen . roduction the Governmer t will have to depend on imports to &
greater extent than was origin.lly planned,
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In the future it is expected that compound fertilizers will play a larger part, with

é srades such ag 13-13-21, 12-12-17, 17-17=-17, 15=15-15 and 16-20-0 finding wide ac:eptance,

Soils in central and eastern Java are fertile and, in the main, only require nitrogen
but phosphate appears to be &ining importance, especially for high-yiclding varietieg, Ty
western Java, and most of the outer islands, N, P and K are necessary. The plantation
industry of northermn Sumatra, for example, neede heavy application of potash for the re-

habilitation of oil-palm plantations, Most of the nitrogen and phosnhate is
crops, particularly rice,

used for food

Notes (added in Press}s

y NP The following sulphuric acid capacities are now in operationt

tons per um
PT Petmkenia Ql"ellik. Sumbaja cee 113.000

PT Makahata, Indonesia oee 20, 000
PT Indonesia Acid Industry Ltd, ... 5,000
| Pertamina eee  (unknown)

‘ .KNP  Naphtha is produced by Pertamina, which has & capacity of approximately
.t 1,300 tons per day.

NP Total sulphuric acid production (1972) wae 120,000 tons,

; _v By 1975 the capacities will be increased to 40,000 tons per annum urea ard
. 135,000 tons per annum ammonium sulphate,
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KHMER MEPUBLIC

—AStual Frejected
1960/61%  1965/6c 1970/11¢  1975/76 1980/81

Gomwtion 144 3oo* 1 000® X s
¥ Production - - - - -
MiOit 1“ Joow 1 000 ose XY}
hﬂl\l‘ - - - e YY)
Consumption 19 1 000® 900% vee ‘.ee
PO 'Nd\lction - - 400% see vee
2 5 n.init 19 1 000® 5m (XY YY)
Burplus - - - Y X
Coumption 3 300e T00® XY ves
k.0 Prodncticn - - - vee e
2 D.fiCit 3 3oow T700% eee see
Surplus - - - Yy see
t 3/ Mo,
. U AR

Y/ mo, Aucual Pertiliser Reviey 1970 (Rome, 1971), pp. 79, 109 and 133,
¢/ Mo, Eretuction Yearbook, 1971, woi. 25 (Rome, 1972), pp, 469, 473, 476 and 481,

Smers)

The Khmer Republic (former1y Cambodia) 1ies between Thailand and the Repudblic of
Viet-Nam and covers an ares of approximately 181,000 hz. Formerly a constitutional mon-
drchy, the country achieved full independence in 1953,

The population numbered T¢3 million in the middle of 19713 the annual rate of growth
is estimated at 2,2 per oent,

The economy is still in a developing stage, sgriculture forming the mainstay of the

3§ economy and employing 85 per cemt of the working population, Before 1970 it accounted for

§ 40 per cent of the GNP, The primeipal crops are, treditionally, rioe, maise and natural
4 mbber.

Before 1970 industry was developing slowly and was restricted to light industries and

3 the sanufacturing and processing of agriculturel oods, Neny installations have been des-
troyed through war,

d

The total GWP, at curremt prices, was estimated at 9983 million in 1969 and the
RELOMRL%A OWP was then $140. Real WP growth between 1963-196) averaged about 3 per oent

WPer annum in normel times, but this figure is certainly much lower now,

A Pive-Year National Development Plan was embarked upon in 1968, However, this was

abandoned 1n 1970,




A‘gi culture

The distribution of land in the country (1967) was as follows:

Thous: hectares

Total area 18 104
Arable land 2 832
Land under permanent crops 152
Permanent meadows and pastures 580
Forest land 13 372
Other 1 168

Source: FAO, Productin Yearbook, [y vo.e 25 (Roma, 1972), De D

The country has a tropical, monsoon climate, the rainy season lasting from June to

October, This climate is suited to the cultivation of diverse crops.
Details of the main food crops produced in 1971 are given belows
Area Production
Crop ‘thogsmd hectares! Smogsmg togs}
Rice (paddy) 1 880 2 732
Naize a/ 94 122
Sweet potatoes/yams 3 23

Yield

1 450
1 290
8 400

ource: FAO, Droduction Yearbook, 1971, ols 29 (Rome, 1972), pp. 60, 76 and 111,

/

a/ Crop year 1970.

Production of the main cash crops is as follows:

Production
Crop i to T
Copra 7 900
Tobacco 8 600
Natural rubber 63 000

Year
1971
1971
1970

Soyrce: FAO, Production Yearbook, 1971, vol. 25 (Rome, 1972), pp. 263, 277;and
information from the Covernment of the Khmer Republice

Some cassava, beans, ground-nuts, cotton, sesame seed and jute are also grown,

Rubber plantations form 2,3 per cent of the toial cultivated area, natural rubber

accounting for 25-30 per cent of the country's total exports,

Irrigation must be increased to improve crop yields, especially of rice. In 1967,
100,000 ha were irrigated™ although not with complete water control,
three per cent of the land under paddy cultivation is irrigated. Other crops requiring

more intensive irrigation in the country are maize, tobacco and jute.

To date, only

Two irrigation programmes are being implementedt oxre is the Prek Thnot Project, to

effect irrigation of 70,000 ha throughout the year, and the second is the Battambang

Project to irrigate 68,000 ha.

1/ FAO, Produ:tior Yearbouk, 1971, vole 25 (Rome 1972), Pe 9
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Porest land is mainly of hardwood, There is great potential in this sector and it
is planned to inorease production in the future,

Chemioal fertiligzer is used in limited areas only. The land under rice cultivation

and the rice yields have been practically stagnant since 1964/65,

Eatursl resourves and jpdustry

The Khmer Republio has negligible coal and crude-oil resources,

almost all crude oil
being imported,

One refinery exists near Kompong Som (formerly Sihanoukville), which has
an annual capacity for processing 600,000 tong of imported crude oi1,

Great hydro-electrio potential exists in the country, but on a long-term basis., The

only completed Plant, Kirirom I, is not operating at present. The status of all the hydro-
electric power-station projects is as followst
Kamc

Installed oapacitys 65,000 kVA; estimated produotiont 22 million kih,
is not yet oompleted,

P

Installed oapacitys 18,000 kVA; estimated productiont 30 million ki,
is not yet oompleted,

Kirlrom I
The firat hydro-electric Project, It cams on stream in 1968,

10,000 kVA; estimated production: 49 million ki,
operational,

Kirirom II

Installed Oapacityt 20,000 kVA; estimated production: 100 million kWh,
Ject has not yet started,

This station
This station

Installed capacitys
This station is not yet

This pro-

Occurrences of phosphate rock exist in fractures of the limestone formations in the

low, hilly area of the Battambang and Kampot Provinoes, Reserven have been ostimated at
400,000 to 1 million tons of ore, &ssaying 20 to 30 per oent P20

5 in Battambang Province,
and 350,000 tons of rook (1960), containing 15-25 per oent P205. in Kampot Province -

83,000 tons proved, 125,000 tons probable and 142,000 tons possible,

In a survey oarried out in 1967 vy §eologists from China, France and the United Nations
Some deposits of bauxite were discovered, Copper-bearing minerals are also present,

although their oommercial pectential has not been evaluated, Deposita containing 1sad and

zinc minerals also exist but no details are yet available, There is iron ore in the north
but it is not being exploited.

Some gold, zircon, sapphires and rubies have been fcund,

Although the oountry is predominantly Mgriculturel, 1ight industry is developing,
including a -otor-vohiolo-u.-bl.y Plant, cigarette factories, a match factory and light
engineering, as well as pressed metal parts, pottery, glassware, cement, textiles and
foodstuffs Prooessing, Phosphates are mined, Industry is heavily concentrated in

i Phnom Penh; it ig Planned toc diversify some of the industry to Kompong Som.




Rertiliser mamufscture

A phosphate-rock grinding and bagging plant, with a capacity of about 12,000 tons
per annum ground phosphate rock containing 15=16 per cent P2°5 for direct applioation
operates at Tavk Near in Kampot Province. There is no other fertilizer production. Under
the Pive-Year National Development Plan it was hoped to develop the industry but these
plans have been sbandoned for the time being. One of the plans was for the construction
of a superphosphate plant which would use indigenous phosphate rock, Another proposal
was for the establishment of a seai-pudblic corporation to comstruct and operate an ammonia
plant with a capacity of 25,000 tons per annum and a unit to produce 35,000 tons per annum
of ures adjacent to the existing oil refinery in Kompong Som. These would use residual
gases and 1ight products from refinery distillation. Another plant, with an estimated
capacity of 150,000 tons per annum, was proposed for mixed ures and phosphate fertilisers
and for their marketing resdy for use.

Dertiliaer conmmetion

The consumption of fertilisers remains low. In 1969/70 fertilizer consumption in
relation to population was O.77 kg ReF capite and consusption in relation to arsble land
was as followst

(ke/va)
| 1.34
P205 0.17
50 0.32
Total 1,83

Puture plans for the developaent of the fortiliser industry are uncertain.
Inports of fertilisers for 1969 were estimsted as follows:

Tons
Urea 2 100
Mized nitrogenous fertiliners 4 200
Tri-caloium phosphate 3 500
Superphosphate 14 000
Nixed phosphatio fertilisers 170

fourcet Oovernment of the Khmer Republic (1972).

Swmaral refermces
Asian Development Bank, Agisn Agriculturel urvey (Pasay Oity, Philippines, 1963).
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Consumption aoe 100* 106 cos ces
Production - - - see ses
Deficit 100% 106 see see

Surplu. - - e see
Consumption 160 73 see see
Production -

Deficit
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fourcet o/ PAO, Anusl Fertilizer Review 1970 (Rome, 1971), p. 9.
b/ Mo, 1 Pe of Review 1971, wol. 25 (Rome, 1972), pp. 81, 115 and 142,

General

The kingdom of Laos became independent in 1954, The country, which covers an area of
235,700 kmz, and which forms part of the peninedla of Indo-China, is completely land-
locked, being bordered on the north by China, on the south by the Khmer Republic, on the
sast by the Democratic Republic of Viet-Nam and the Nepublic of Viet-Nam and on the weet
by Burma and Thailand, The climate is that of the tropical monsoon zone of South-East Asia.

Except in the south, the country is mountainous, some mountaine rieing tc over
2,000 metres. The terrain is broken by a number of river valleys, the most important of
which are those of the varioue tributaries to the Nekong River,

The population of 3,030,000 is concentrated mostly in the river valleys and in the
southern part of the country. The annual population growth is estimated to be 2,4 per cent.
Population density is extremely low - approximately tem persons per square kilometre,

Ae there are no railways and the roade are poor, the 