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INDUSTRIAL PROGRAMMING IN THE ECAFE REGION 

I. INTRODUCTION 
1. The ECAFE region is comprised of countries having a variety of political, 
social, administrative and economic systems at very widely varying stages of 
industrialization and economic development. The share of manufacturing industry 
in the gross national product shows a wide variation^ ranging from (in I960) 
5 per cent in the case of Ceylon to 28 per cent in Japan. Many countries had 
experienced economic and social difficulties such as pressure of population, 
food shortage, fluctuating prices for primary products etc. In some countries 
also the need to attain political stability and to ward off inflation still 
outweigh considerations of systematic economic planning and orderly programming 
for industrial development. 
2. Industry, however, is the most rapidly growing component of the economy 
of practically all the ECAFE countries, and the industrial sector has witnessed 
the greatest expansion. The urgent need to increase the gross product and 
levels of living*makes this inevitably so. Expansion of manufacturing including 

« 

processing of primary commodities provides increasing employment as well as 
a basis for further economic development. Industrial programming techniques 
are therefore of great interest to the couhtries. In almost all the countries t 
of the region -there is some effort at "planning" in the sense that governments 
have attempted to plan the main directions in which the economy should grow 
and to determine targets and objectives. Some administrative machinery to imple-
ment such decisions also appears to exist in almost all the countries in the 
region and in some cases the machinery and administrative arrangements reflect 
a high degree of sophistication. 
3. However, in several countries of the region, industrial plans in their 
present form are still largely collections of projects. In many cases there 
is lack of correlation between over-all economic development plans and their 
industrial . components. Also there is no co-ordination between projects 
within the industrial sector itself. A major difficulty is the unavailability 
of adequate and reliable dataj this makes even reliable ad hoc pre-investraent 
assessments difficult. 

/4. While 
1/ Table 1. 
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4. While these difficulties and defects exist and while in many of the 
countries in the region there is awareness of the need to overcome them, the 
countries cannot afford to stand still and are forced by political, economic 
and social considerations to take decisions on industrial plans. When this 
is done without adequate data and programming, costly mistakes are made. 
5. There is, thus, the need for two distinct approaches to industrial 
programming in the ECAFE region. There is need to give immediate help to 
countries at the lower level of development so as to enable at least fairly 
reliable pre-invest&ent assessment and to prevent costly mistakes. At the 
other end of the scale, the countries which are comparatively more advanced 
need assistance through the dissemination of the latest techniques of programming 
and specialized technical advice on the latest processes and products. There 
is need, in both cases, for assistance in building up suitable administrative 
machinery for adequate and efficient economic and industrial planning. 

II. GENERAL CONSIDERATIONS: OBJECTIVES 
6. An "industrial programme" has been defined as a co-ordinated set of 
"projects" which can be established in a country or a geographical unit, to 
be started and brought to fruition in a stated period of time, producing 
products, employment, services and other benefits of stated values, meshing 
closely with the needs of other sectors of economic development on a planned 
basis. "A project is the smallest unit of investment activity to be considered 
in the course of programming. It will, as a rule, be a technically coherent 
undertaking which has to be carried out by a private or public agency and 
which can be carried out, t&chnically speaking, independently of other projects. 
Examples of projects are the building of a factory, the construction of a 
bridge or a road, the reclamation of a piece of land;"^ Here, of course, 
we are concerned only with "industrial projects". 

/7. The 

2/ "Programing Techniques for Economic Development with special reference 
to Asia and the Far East", United Nations Economic Commission for Asia 
and the Far East, Bangkok, I960 (Sales No. 6O.II.F.3). 
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7. The major problem of industrial programming is to link up programmes 
•with over-all plans. The objectives of a plan for over-all development will 
be much wider than those of an industrial programme. These may be; 

f-

(i) ' a rapid increase in per capita income, 
(ii) a high level of employment, 
(iii) a relatively stable price level, 
(iv) equilibrium in the balance of payments, 
(v) a.reduction of inequalities in income distribution, 
(vi) the avoidance of marked disparities in the prosperity and 

growth of different regions with a country, 
3/ (vii) attainment of a diversified economy. 

Of these, however, the most important for industrial programming 
appear to be: 

(1) A rapid increase in per capita income. 
(2) A high level of employment. 
(3) Equilibrium in the balance of payments.^ 

III. PRESENT STATUS OP INDUSTRIAL PROGRAMMING IN THE AFE REGION 
8. By and large, the plans in operation in the countries of the region 
appear to reflect these, objectives. The plans of Burma, China: mainland, 
China: Taiwan, Ceylon, India, Japan, Pakistan and the Philippines emphasize 
increase of national income. Expansion of employment opportunities is almost 
an equally important objective of many plans, notably of Ceylon, the Federation 
of Malaya, India, Japan and Pakistan. But the methods advocated for industrial 

/development 

2/ ibid. 
\J "Formulations of Industrial Development Programmes with special reference 

to Asia and the Far East", United Nations ECAFE, Bangkok, 1961, Sales 
No. 61.II.F.7.) 
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development in national plans show considerable variation from country to 
country. While industrial development through the public sector is a prominent 
part of the national plans of Ceylon, China: mainland and Taiwan, India, in 
the Federation of Malaya, Pakistan and the Philippines, the lowest priority 
is given to government spending on industry and the initiative for the develop-
ment of industries is left to the private sector. 

9. In the first and second five-year plans of mainland China, industry 
particularly capital goods, was given the highest priority. While the first 
five-year plan was heavily biased in favour of modern large-scale industries, 
increased attention was paid in the second plan to the development of small-
scale industries often using traditional labour-intensive methods. The 
Federation of Malaya places greater emphasis on agriculture and social services 
in its development plans. Industrial development is left to the initiative 
of the private sector to whom various incentives are held out. In the second 
and third five-year plans of India, rapid industrialization with particular 
emphasis on the development of basic and heavy industries is one of the plan 
objectives. 

10. In most countries, industrial planning is not under any single-agency; 
it is the product of a decentralized process in which several institutions 
and organizations, both governmental and non-governmental, take part. Planning 
units located in the government not only consolidate the projects proposed by 
the public corporation and private enterprises but also initiate proposals on 
the basis of resources surveys and technical studies made available to them. 
The central planning agency evaluates such programmes, fills in the gaps, 
where necessary, and integrates them into an industrial development programme 
consistent with the country's over-all resources and objectives. Table 2 
gives the plans and the main planning agencies in most of the SCAFE countries. 
The first plans (India, Iran, Pakistan) were established over a decade ago 
while the latest (Afghanistan, Iran, Nepal) are not yet a year old. Burma, 
China: Taiwan, India, Iran, Mongolia and Pakistan each have entered into 
their third plan, and Afghanistan, China: Taiwan, the Federation of Malaya, 
Indonesia and Nepal into their second. 

/Table 5. 
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IV. APPROACH TO INDUSTRIAL PROGRAMMING: ECONOMIC ASPECTS 
11. Industrial programming calls for a successful combination of techniques 
covering various disciplines. The programme has to fit in with the over-all 
plan of economic development and, within it, the present and prospective 
relationships between sectors and industries have to be kept in view. Manufac-
turing is characterized by a high degree of interdependence, both among 
industries and between manufacturing and the rest of the economy. Because of 
this interdependence, an industrial development programme cannot be merely a 
collection of projects that are selected by looking at each sector separately. The 
programme must also take into account the structure of final demand, the supplier-
user relationships within industry, and the competing claims for scarce capital, r/ foreign exchange, and skilled labour.^ 
12. A Group of Experts on programming established by ECAFE has been giving 
continuing attention to this and connected problems of economic planning. The 
first Group of Experts, in I960, considered "Programming Techniques for Economic 
Development".^ The second Group of Experts, in 1961, considered the specific 
problems of formulating industrial development programmes.-^ 

13. The Group reviewed the experience of ECAFE countries in industrial 
planning and evaluated the sources of statistical and engineering data as well 
as the methods currently used in preparing development programmes. It also 
surveyed some of the programming techniques that have been proposed and used 
in other countries - particularly in parts of Latin America and Europe - where 
the aims of the development policy are similar to those of the countries in 
the ECAFE region, but where there has been greater development of statistical 
information. From these various elements, the Group recommended practical 
procedures for formulating programmes of industrial development with special 
reference to ECAFE countries. Suggesting the planning procedures which would 
be best suited to the countries of the region, the Group of Experts specially 

/stressed the 

¿/ Ibid. 
6/ "Programming Techniques for Economic Development", UN ECAFE, Sales 

No. 6O.II.F.3. 
7 / TITPNWNNT n+-? no T»/!» «JT-I "i — _ It TIM Vfi A PtT 
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stressed, the need, even at the early stage of economic planning, for the 
adoption of a three-level approach: (1) aggregate economic analysis to provide 
a framework for planning in all sectors of the economy, (2) sector analysis 
to form a basis for detailed studies to ensure the consistency of the final 
results, and (3) commodity and project analysis to facilitate the choice among 
alternative investment possibilities. All these three levels or stages are 
intended to comprise a connected whole, they are interrelated at various points 
and one is used to revise the other. Such a combination of detailed project 
analysis with more comprehensive sector and aggregate studies is needed in 
order to evaluate development projects in the light of the social objectives 
of the country. 

14. In considering the Report of the Group of Experts, the ECAFE Committee 
on Industry and Natural Resources recommended that it should be followed up 
by a few practical country case studies and noticed the studies made in the 
UN Economic Co-Biiss ion for Latin America (ECLA) of Argentina, Colombia and 
Peru. It noted that the study of Peru had not only assisted the actual formula-
tion of the development programmes in that country, but also evolved certain 
methodologies in industrial programming of interest to all newly developing 
countries. 

15. The Group noticed that a major difficulty in improving industrial 
planning procedures in most countries of the region is the lack of the essential 
statistical, economic and engineering data needed for economic analysis and 
project appraisal. While every attempt should be made to secure comprehensive 
data, the report also emphasizes that, even with a minimum of data, systematic 
programming can be attempted. As industrial development advances, planning 
techniques must be adjusted to take account of the growing interdependence of 
the economy, particularly within the industrial sector itself. There will be 
an increasing need for analysis of the balances of supply and demand for key 
commodities, and for more complete inter-industry projections, as illustrated 
by the examples in the Report drawn from ECLA experience. For this purpose, 
continuing improvement of the basic statistical, economic and engineering data 
is called for. 

/l6. However, 
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16. However, the collection of the economic and engineering data needed 
for project analysis presents several special problems. First, on account of 
the secrecy of private business or for other reasons, these data are usually 
not published. The limited information available is very widely dispersed 
and in different forms. Secondly, data from existing plants in various countries 
are in most cases not comparable, owing to variations in conditions and scale 
of operation as well as in technological processes. Thus, for the purpose of 
industrial programming, it is necessary to produce, as far as possible, 
"standard data", that would make allowances for differences in those factors 
which vary among countries, and a beginning can be made on the lines indicated 
in the report. Thirdly, the study of the investment, production cost and other 
data in relation to the choice of the size of the plants and the manufacturing 
process requires extensive knowledge of local conditions and can be carried 
out for a given country or region only in the context of actual conditions. 
1?. In view of these difficulties, special efforts are recommended, at 
both the national and international level, to improve the collection of the 
basic economic and engineering data. This question is engaging the increasing 
attention of all newly developing countries, since the majority of decisions 
taken by governments to implement development programmes apply to individual 
projects, and an over-all development plan is of only limited value unless it 
can be translated into concrete schemes, supported by detailed cost and benefit 
analysis. In this region, India has been undertaking surveys on investment-
output-employment relations and on the gestation period of investments in the 
various organized manufacturing, industries as well as studies of various 
technological ratios to be used in perspective planning. For the promotion 
of the small-industry sector, a large number of "model schemes" and "project 
sheets" with investment and cost data have been prepared by the Government. 
In Japan, a considerable amount of economic and engineering data is being 
assembled through "company surveys" and through such studies as "model plants" 
and "unit consumption of raw materials and commodity balances. for selected 
industries". Considerable progress has also been made in Ceylon, China: Taiwan, 
Pakistan, the Philippines and several other countries in the collection of 
such information. 

/n <t Ti J 
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18. It is noticed that the development of "standard" economic end engineering 
data for programming and project evaluation in countries of the region is, 
necessarily, to a large extent based upon the practice and factor performance 
of industrially advanced countries, where the main sources of technological 
information exist. .The Group of Experts has made reference, in its report, to 
certain programming norms in the Union of Soviet Socialist Republics and to 
a considerable amount of valuable data for project evaluation compiled by the 
Agency of International Development of the United States. An increasing flow 
of economic and engineering information and data from industrially advanced 
countries is essential to the improvement of programming procedures in countries 
of the region. 

19. The Group of Experts stressed the need for taking a regional, rather 
than a national view in formulating industrial development programme. This 
was strongly endorsed by the ECAFE Committee on Industry and Natural Resources. 
Suggestions were made in the 14 th session of the Committee in 1962 that, to 
begin with, the interested countries in this region might seek co-operation 
on a number of selected industries. In Europe, the European Coal and Steel 
Community was developed through such co-operation. The Committee also noted 
with great interest that, in the Latin American region, several countries are 
no\i undertaking an intensified study, in collaboration with the ECLA secretariat, 
of the possibilities of establishing joint enterprises in pulp and paper, 
machine-building, transport equipment, chemical and metallurgical industries. 
An important consideration which favours such a sectorial approach is that, 
in most ECAFE countries, large-scale industries are still either incipient 
or non-existent. This situation offers considerable possibilities of evolving 
complementarity and specialization among countries, without requiring any major 
adjustments of their existing industrial structure. 

20. Finally, the Group noted that countries are continuing to experience 
a serious shortage of industrial economists and industry specialists. The 
solution, of course, is the organizing of training coursesj in this context, 
the creation of an Asian Institute of Economic Development, which is rapidly 
taking shape, will be of particular value to the countries of the region. 

/Table 5. 
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V. TECHNICAL ASPECTS OF INDUSTRIAL PROGRAMMING 
21. Apart from the economic considerations in the approach to industrial 
programming, which have been so fully covered in the Report of the Second Group 

10/ 
of Experts,—' there are technological considerations which also require to 
be attended to if successful industrial programming is to result. A considerable 
amount of specialized data need to be assembled and analysed. Their collection 
and analysis involves new methodologies which have to be disseminated to the 
countries of the region, to supplement the guide lines laid down by in Group of 
Experts. During the joint ECAFE/FAO Pulp and Paper Conference (Tokyo, I960), 
the assembly and analysis of data in respect of paper and pulp by case studies 
of some countries of the region was demonstrated. The Report of the Conference^ 
also contains practical examples of assessment of regional development prospects 
and investment needs and comparative investment data for different types and 
size of paper and pulp mills. 
22. Techniques of programming in the basic chemicals field was discussed 
in a Seminar on Basic Chemical and Allied Industries at Bangkok in 1962. The 
Seminar noted that chemical industries are characterized by a high, degree of 
interdependence, both among these industries themselves and between them and 
the rest of the economy, and because of this interdependence, the programming 
of chemical industries, must take into account the structure of final demand 
and the supplier-user relation of all related sectors. Failure to take this 
into account has often led to high production costs or waste of investment. 
Also, as industrial development advances, the interdependence among industries 
is becoming increasingly complex. Examples of industrial programming in the 
chemicals field in three countries of the region, viz. China: Taiwan, India 
and Japan were considered. The material presented is reproduced in appendix I 
as being illustrative of the different methodologies adopted.^/ 

/VI. 

10/ Ibid. 
11/ Proceedings of the Conference on Pulp and Paper Development in Asia and 

the Far East - UN Sales No. 62.II.F.4. 
12/ Appendix I. Three examples of programming techniques adopted for development 

of basic chemicals and allied industries in the AFE region - compiled from 
data assembled for the Seminar on Basic Chemical and Allied Industries, 
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VI. SIMPLE APPROACH 

23. . The approaches discussed in the preceding paragraphs are essentially-
suitable for adoption by the more developed countries of the region. For 
the less developed countries, less sophisticated procedures are necessary. 
In the case of such countries, in addition to the grave shortages of data 
and personnel, which to some extent characterize this region as a whole, 
there is often a lack of a coherent industrial development plan. The first 
need is to provide such a plan which will contain, among other things, 
concrete project proposals for industries spelt out in as much detail as 
possible. For this purpose, countries are advised to carry out an Industrial 
Feasibility Survey. This can best be done by a team of high-level consultants 
and industrialists who would examine the types of industries which could be 
started or readily expanded and recommend the specific steps to be taken to 
promote rapid development of these industries and to bring existing industries 
to fully efficient working. The work of the team would primarily be action-
oriented and the survey would cover, primarily, specific industrial feasibility 
studies and not general economic analyses, for which staff and circumstances 
may not exist. To the extent the survey covered new industries, it would be 
in the nature of pre-investment surveys; it would pinpoint the specific types 
of small, medium and heavy industries which could be started or expanded, 
either by the public or the private sectors and suggest their relative order 
or priority for development. These industrial feasibility and pre-investment 
studies, supported by market analyses and cost price calculations, would 
provide the Government and others interested in industrial development with 
the necessary economic and technical data for project and investment evaluation. 

24. The survey would also provide the Government with concrete suggestions 
on (l) the demarcation of activities between the public and the private sectors, 
(2) the formulation of a coherent industrialization policy and of co-ordinated 
operational procedures in respect of import and export control, foreign exchange 
allocation, taxation and tariff review, utility and freight rates, etc., for 
promoting sound industrial development, and (3) the development of a programme 
for investment promotion and for the provision of credit, managerial and 
technical consulting services to manufacturers. Guide lines would also be 

/drawn to 
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drawn to assist the Government in initiating the necessary economic organiza-
tional and operational measures to implement the programme and, if necessary, 
the government agencies concerned in preparing draft legislations and 
administrative rules and in evaluating pending project proposals would be 
helped with practical advice. 

25. Finally, as the consultants and industrialists-comprising the team 
would be high-level professional men, with "live" contacts with industry 
in the developed countries, they would form a valuable link between 'the 
governments and investment institutes in the country and industry in the 
developed countries. This has been found to be of immense value at the stage 
of actual implementation of the suggested projects. 

/Table 1 
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Table 1 

ECAFE countries; Sectoral Contribution to National 
Product in 1958-1960 and Change from 1950-1952 

(Per cent of aggregate product at constant prices) a/ 

Country Agriculture Manufacturing^ •• Other sectors• Country 
Share d/ Change e/ Share d/ Change e/ Share d/ Change e/ 

Japan 17 - 8 28 3 55 5 

China: Mainland 40 -10 .22 7 38 3 

China: Taiwan 32 - 3 10 2 50 1 

Philippines'^ 36*" - 5" * - *J • - T̂Y—IEH.'» 1 MM». ««1 I'JII'L 

India 47 - 2 15 - 1 38 3 

Burma 41 - 5 14 4 45 1 

Korea, South 41 - 4 13 6 46 - 2 

Pakistan 57 - 2 13 5 30 - 3 

Thailand 40 - 2 12 - 1 48 3 

Cambodia 46 -10 8 2 46 8 

Indonesia 61 5 8 - l 31 - 4 

Ceylon 49 - 5 5 l 46 4 

Source: Compiled by the ECAFE secretariat from United Nations Yearbooks of 
National Accounts Statistics. State Statistical Bureau, Ten Great Years 
for mainland China, and other national official sources. 

a/ Per cent of gross domestic product at market prices for Burma and Thailand 
and at factor cost for Cambodia, Ceylon and South Korea; of net domestic 
product at factor cost for China: Taiwan, Japan; of net national product at 
factor cost for India, Indonesia, Pakistan and the Philippines; and of 
upward adjusted (to take into account excluded services) net material product 
at market prices for mainland China, 

b/ Ranked in the descending order "of the" peFclgfttTTf^ 
sector in the total product in 1958-1960. 

cj Including mining and electricity in mainland China, electricity and 
construction in India, and electricity gas and water in Indonesia and Pakistan, 

d/ 1956 only for mainland China, and 1957-1959 for Cambodia, 
e/ From 1951-1952 for Cambodia, China: Taiwan, Indonesia and Thailand; from 

1DC5 YVTN4^1 J _ _ 1 J>. T A M 1 /~S f i X* /I LI. Tr 
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Table 2 

Plans and Planning Agencies in ECAFE countries 

Country- Title of Plan Period Main Planning Agency 

Afghanistan 

Brunei 

Burma 
Cambodia 
Ceylon 
China: Mainland 

Taiwan 

Federation of 
Malaya 

India 

Indonesia 

Iran 

Japan 

Korea, Republic 
of 

Laos 

Mongolia 

Nepal 

North Borneo 
Pakistan 

Philippines 

Sarawak 
Singapore 
Thailand 

Five-Year Plan 
Second Five-Iear Plan 
Five-Year Plan 
Four-Year Plan 
Four-Ye ai" Implementa-
tion Programme 
Sc.cond Four-Year Plan 
First Five-Year Plan 
Ten-Year Plan 
First Five-Year Plan 
Second Five-Year Flan 
First Four-Year Plan • 
Second Four-Year Plan 
Third Four-Year Plan 
Five Year Capital Plan 
Second Five-Year Plan 
First Five-Year Plan 
Second Five-Year Plan 
Third Five-Year Plan 
Five-Year Plan 
First National Develop-
ment Plan 
First Seven-Year 
Development Plan 
Second Seven-Year 
Development Plan 
New Long-range 
Economic Plan 
First Five-Year 
Economic Plan 
Economic and Social 
Development Plan 
Five-Year Plan 
Three-Year Economic 
and Cultural Plan 
Five-Year Plan 
Five-Year Plan 
Three-Year Plan 
Four-Year Plan 
Six-Year Development 
Programme. 
First Five-Year'Plan 
Second Five-Year Plan 
Three-Year Programme 
of Economic and Social 
Development 
Development Plan 
Four-Year Plan 
National Economic 
Development Programme 

1956-I96O 
1962-1966 
1957-1961 
1952/53-1955/56 
1956/57-1959/60 

1961/62-1964/65 
1960-I964 
1959-1968 
1953-1957 
1958-1962 
1953-1956 
1957-1960 
1961-1964 
1956-1960 
1961-1965 
I956-I96O 
1956/57-I96O/6I 
1961/62-1965/66 
1956-60 
-1961-1969 

1948/49-1954/55 

1955-I96I 
1961-1970 

1962-1966 

1959-1963 

1953-57 

1958-I96O . 
1961-1965 
1956-196I 
1962-1965 
1957-1960 
1951-1956 

1956-1960 
1960/61-1964/65 
1959/60-1961/62 

1959-1963 
1961-1964• 
1961-1966 

Ministry of Planning 

Ministry of National Plannii 
Ministry of Planning 
Planning Secretariat 

State Planning Commission 

Economic Secretariat, Prime 
Minister's Department 

Planning Commission 

National Planning Council 

Plan Organization 

Economic Planning Agency 

Planning Commission 

Planning Board 

Planning Commission 
National Economic. Council 

Development Board 

National Economic Developaei 
Board 
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Appendix I 

THREE EXAMPLES OP PROGRAMMING TECHNIQUES ADOPTED FOR THE DEVELOPMENT 
OF BASIC CHEMICAL AND ALLIED INDUSTRIES IN THE AFE REGION 

I. CHINA: TAIWAN 

In China: Taiwan, the size of the domestic market, import replacement 
and export expansion consideration have been the principal factors in the 
determination of production targets and allocation of resources in manufacturing 
enterprises. Since the implementation of the first four-year plan (1953-56), 
the textile industry has been developed first as an import-replacing industry-
and subsequently, as an export-expanding industry; the fertilizer industry, 
primarily for reducing imports by utilizing local resources; viscose rayon, 
window glass, polyvinylchloride (FVC), cement and paper, for the utilization 
of indigenous raw materials and for the reduction of imports and expansion of 
exports; plywood and artificial boards, for the export market. 

The rationale of detailed allocation among various branches of manufac-
turing industries is derived primarily from demand projections and market study, 
special attention being given to the proper balance of projects with quick 
returns and those with slow returns, as well as to the avoidance of over-capacity 
or under-capitalization in the development of new industries. While, in the 
early years, more light industries were developed because of low investment with 
quick returns, increasing attention is now being given to the promotion of 
heavy industries in order to broaden the bases of industrialization. Owing to 
limitations of the domestic market, the production capacity of a new project 
is usually kept relatively small at the beginning. However, provision is made 
for future expansion in order to develop the project into an economic unit as 
the demand for its product rises. The development of PVC industry is typical 
of this approach; starting with an initial yearly capacity of about 1,000 metric 
tons in 1S57, the capacity is being expanded to 20,000 tons by 1963 through the 
adcition of units at various periods in response to increase in domestic and 
export demand. 

Under the third four-year plan (1961-64), industry's share of the gros.s 
national product will be raised to about 33 per cent (23.3 per cent in 1958) as 
against agriculture1s reduced share of 27 per cent (31.5 per cent in 1958). 

/ 

In the fulfilment of the plan, chemical and allied industries are expected to 
nlav a leading; role. 
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At present, the important position of the chemical industries in the 
manufacturing sector is already evident as shown by the figures in tables 1 
and 2. The former indicates the respective shares of the selected chemical 
and allied industries in. the total value of manufactured products in I960 
which amounted to NT$ 23,326 million. The latter gives the production volume 
of selected chemical and related products during recent years. 

Table 1: Shares of selected chemical and allied industries 
in the total value of manufactured products, I960, 
China: Taiwan 

Sugar and other food processing industries 29.82% 
Chemicals and chemical products 8.30$ 

Paper 4.68$ 
Petroleum and coal products 4.61$ 
Cement, glass and other silicate industries 6.06$ 
Rubber products 0.94$ 
Leather 0.29$ 

Total 54^201 

For the further expansion of the chemical industries in the third four-
year plan, the main emphasis will be placed on the production of fertilizers, 
synthetic fibres, plastics and chemicals derived from petroleum and natural 
gas. With an oil refinery of 40,000 bbls. per day and the development of a 
significant natural gas reserve, the following projects for producing petro-
chemicals and allied products are now in operation or in preparation: 

1. Large-scale production of ammonia and urea from natural gas 
2. Production of methanol from natural gas 

3« Preparation of dodecyl benzene for detergents 
4. Preparation of caprolactam from benzene for the production 

of nylon 

/Table 5. 
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5. Preparation of p-xylene for the production of dacron 

6. Preparation of styrene from benzene for the production of 
polystyrene plastics 

7. Production of phenol from benzene. 

Table 2î Production of Selected Chemical and Allied Products, 
China ; Taiwan 

Product Unit 1952 1956 I960 1961 

Alcohol KL 13,302 24,041 26,122 25,032 
Amm. sulphate MT 5,732 6,598 21,424 29,212 
Bagasse board piece 740,406 1,579, 135 2,549,346 3,302,811 
Beer KL 5,880 7,096 11,708 12,788 
BHC MT - 390 413 768 

Calcium carbide MT 4,905 4,217 17,724 21,278 
Cement MT 445,618 591,206 1,183,101 1,504,635 
Gasolene KL 81,274 162,713 298,475 312,738 
Hydrochloric acid MT 5,348 12,086 21,966 30,172 
Mono-sodium glutamate MT 240 971 1,809 3,171 

Nitro-chalk MT _ _ 43,111 53,014 
Nitro-pho sphate MT - - 21,020 20,120 
Paper MT 27,633 49,357 97,268 105,834 
Plate glass Box - 161,522 468,802 446,159 
Pulp MT 5,371 21,243 17,368 21,870 

PVC Resins MT _ _ 3,418 7,055 
Rayon filaments MT - - 1,763 1,887 
Salt MT 329,752 328,504 453,244 431,640 
Sodium, hydroxide MT 8,906 19,596 32,768 36,697 
Sodium carbonate MT 601 2,519 11,290 13,281 

Sugar MT 623,980 775,797 845,702 851,164 
Sulphuric acid MT 40,476 65,582 83,793 98,772 
Urea MT - - 37,360 43,816 
Yeast MT 146 2,327 10,557 8,317 
Other fields of development will include: 
1. The expansion of soda ash production with the adoption of a dual process to produc 

ammonium chloride simultaneously, using cheap ammonia from natural gas; 
2. The development of high quality glass products; 
3. Production of chemical pulp from wood; 
4. The development of pharmaceutical industry; 
5. Leather from shark and pig skin. 
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Production targets are established after a careful examination of 
the end-use pattern of basic chemicals in the light of the past record of 
consumption as well as of the expected growth rates of the major consuming 
industries in the coming years. These targets are being kept under continuing 
review by the Government's Industrial Planning and Co-ordination Group in 
order to make timely adjustment, if required, in production or capacity in 
response to the market demand. The end-use pattern of the major chemicals 
are given in the following tables: 

Table 3. End Use Pattern of Salt, China: Taiwan 

Year Alimentary use Industrial use Fishery use Total 
Consumption 

1952 67,977 23,213 964 92,154 
1956 65,039 49,-569 4,458 119,066 
I960 82,193 104,095 5,414 191,702 
1961 90,633 122,482 6,865 219,980 

Table 4. End Use Pattern of Caustic Soda, China: Taiwan 

Industry 1 9 5 6 1 9 6 1 1 9 6 6 Industry 
MT % MT Ci 

/O MT cr 

Pulp and Paper . 8,726 42.80 14,158 40.26 16,000 30.00 
Viscose Rayon - - 3,430 9.75 9,380 17.70 
Soap 3,057 15.81 4,179 ' 11.88 3,600 6.79 
Chemicals 1,366 7.06 3,244 9.22 4,400 8.30 
Textiles 2,151 11.12 3,284 9-34 6,000 11.32 
Aluminium ' 1,735 8.97 1,851 5.26 3,800 7.17 
Monosodium glutamate 1,096 5.67 2,191 6.22 2,200 4.15 
Petroleum refining 320 1.65 320 0.91 5,120 9.85 
Export 5 0.03 1,210 3.44 1,500 2.83 
Others 1,332 6.89 1,309 3.72 1,000 1.89 

TOTAL 19,338 100.00 35,177 100.00 53,ooo 100.00 

/Table 5. 
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Table 5. End Use Pattern of Chlorine, China: Taiwan 

1256 1961 1966 
MT % MT % MT % 

Pulp and paper 4,130 33.32 7,721 26.20 8,000 19.27 
PVC resin - - 7,681 26.05 12,000 28.92 
Monosodium glutamate 3,022 24.32 7,395 25.10 14,300 34.46 
Chemicals 4,862 39.21 4,893 16.57 6,000 14.46 
Textiles 254 2.04 961 3.25 1,000 2.41 
Water purification 30 0.24 147 0.45 200 0.48 
Export 108 0.87 703 2.38 - -

TOTAL 12,406 100.00 29,501 100.00 41,500 100.00 

Table 6. End Use Pattern of Sulphuric Acid, China: Taiwan 

1956 1961 1966 
MT % MT % MT % 

Ammonium Sulphate 11,599 22.8 23,147 30.2 200,000 73.2 
Super-phosphate 34,968 68.8 42,189 55.5 55,000 20.2 
Viscose rayon 1,676 3.6 4,614 6.1 6,000 2.2 
Petroleum refining - - 2,452 3.2 6,000 2.2 
Chemicals 2,397 4.8 3,688 5.0 6,000 2.2 

TOTAL 50,640 100.00 76,090 100.00 273,000 100.0 

/ Table 7 



- 20 -

Table 7. End Use Pattern of Soda Ash. China: Taiwan 

1961 1962 
MT % MT % 

Plate glass 3,661 27. 6 . 6,000 27.3 
Other glass industries 2,153 16. 2 5,000 22.6 
• Paper and pulp 2,829 21. 2 4,000 18.2 
Food and others 3,076 23. 2 4,000 18.2 

Sodium bicarbonate 1,562 11. 8 3,000 T3.7 

TOTAL 13,281 100. 0 22,000 100.0 

/INDIA 
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INDIA 

In India, it appears that attempts have been made in varying degrees 
to compile commodity balances at least for key commodities, although the details 
of this operation do not appear in the respective plan documents. The 
Perspective Planning Division of the Planning Commission has been engaged for 
the past few years in an intensive search for data leading to the construction 
of commodity balances for a large number of items; and commodity balances for 
such items as steel, electricity, coal, cement, sulphuric acid and caustic 
soda have been prepared. It is not known, however, to what extent these 
materials have been used in the actual preparation of the third plan. 

In the formulation of the production and capacity targets for soda ash, 
caustic soda and sulphuric acid in the third plan (1961-62 to 1965-66), the 
"end-use" method was employed. Before reviewing the details of this method, 
it may be useful to mention briefly the administrative procedures followed 
in drafting the development programme of the basic chemical industries in the 
plan. 

In 1959, the Planning Commission sent the draft outline of the 
developments envisaged for the third plan to the Development Wing of the 
Commerce and Industries Ministry. This wing is staffed by a large number of 
technically qualified personnel and is divided into two units, one controlled 
by the Senior Industrial Adviser (Engineering) and another by the Senior 
Industrial Adviser (Chemicals), The expansion visualized in the draft report 
was discussed in 1959 at a meeting of the Development Council for Alkalies and 
Allied Industries, which is an advisory body nominated by the Government. The 
members of the Council were drawn from all the sectors of the industry, viz, 
management, technicians, labour and consumers. At this meeting, the members 
examined: 

(1) Whether the expansion envisaged would meet the demand for each of 
the end-use after taking into account the expansion envisaged for the end-use 
itself. 

/(2) Whether 
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(2) Whether the expansion envisaged was physically, possible from the 
points of view of availability of finance, foreign exchange, labour and 
technical personnel, power and fuel, raw materials, etc. 

(3) Whether the expansion envisaged took into account possibilities 
of export. 

The Development Council took into account the fact that actual achievable 
production is invariably less than the rated capacity of the installation and 
recommended suitable factors for each product. 

The omments of the Development Council for Inorganic Chemical Industries 
were passed on to the Planning Commission ty the Development Wing, In the 
case of the draft outline of the third plan, the Development Council had 
recommended only minor changes and these were accepted ty the Commission and 
incorporated in the final plan. 

The details of the third plan pertaining to the three basic chemicals 
under consideration are as below: 

1960-61 Actual 1965-66 Planned 
Chemical Unit Capacity Production Capacity Production 

1. Sulphuric Acid M.T. 564,000 422,500 1,750,000 1,500,000 
2. Soda Ash M.T. 217,000 176,600 . 530,000 450,000 
3. Caustic Soda M.T. 124,000 120,0C0 400,000 340,000 
Soda ash 

In planning the expansion of the soda ash industry,, the pattern of , 
consumption existing in 1959 was reviewed and the pattern that would emerge 
in 1966 was forecast. The main end-uses were (1) glass manufacture, (2) silicate 
manufacture, (3) textile industry, (4) paper manufacture, (5) lime soda caustic, 
(6) sodium bicarbonate, (7) bichromates, (8) laudries. No major new end-uses 
were envisaged for 1966. 

The main consumers for which statistical information was available 
regarding the projected output at the end of the plan period in 1966 were the 
glass industry excluding bangles, lime soda caustic, sodium bicarbonate and 

/bichromates. 
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bichromatoo. The consumption of soda ash per unit production of product in 
the3o industries was also known. Accordingly, the requirement of soda ash for 
these four industries was calculated. 

In the case of the silicate industry, no authentic statistics were 
available about either the current production or the projected production at the 
end of the plan period. The manufacturers of soda ash had submitted estimates 
of their sales tc silicate manufacturers in the past. It was well known that 
the main consumer of silicate was the cottage soap industry. By a process 
of deduction from the over-all consumption of caustic soda in the country and 
the known consumption in orgmized industries, the quantity of silicate was 
calculated and provided for in the estimates. 

Regarding the textile and paper industries, it was known that the 
consumption varied from one unit in the industry to another, as soda ash was 
used only as a process chemical and consumption depended on the individual 
processes. The projected consumption at the end of the plan period was therefore 
provided from estimates of past off-takes. 

No authentic figures of consumption ty the glass bangle industry and 
ty laundries were available, as these have always been run on a cottage industry 
basis and have obtained their requirements through the retail trade. Consumption 
was, therefore, estimated on the basis of past offtakes ty the retail trade and 
ty assessing the increase in consumption as a result of the growth in population 
and rise in the standards of living. 

As there were several industries besides those mentioned above using 
small quantities of soda ash in their processes, an ad hoc provision was made 
in the estimates. 

As the stream efficiency in the soda ash industry had been found ty 
experience to be only 85 per cent of capacity, the Council recommended that the 
installed capacity to achieve the estimated demand of 450,000 tons per annum 
should be 500,000 tons. 

Having estimated the .demand, the requirements of raw materials, technical 
personnel for new units, additional railway transport facilities, capital 

/expenditure, 
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expenditure, foreign exchange for the imported components of capital plant and 
machinery were reviewed by the Council and figures furnished to the Government 
for incorporation in the plan. 

The Planning Commission accepted the recommendations of the Development 
Council and incorporated than in the plan. Table 6 gives the pattern of consump-
tion in I96I and the forecast of requirements in 1966. 
fuastic soda 

The same procedure as in the case of soda ash was followed. With the 
exception of the cottage soap industry, all the consuming industries are organized 
industries and statistical data about their output and expansion plans in the 
plan period under review were known. The forecast of demand by these organized 
industries was easily arrived at. 

Regarding the cottage soap industry, thé production in '1959 was 
estimated after analysing the caustic soda consumption pattern during the 
past few years and also taking into account the estimates made ty the leading 
soap manufacturers in the country. For the purpose of forecasting the caustic 
soda demand from this industry at the end of the plan period, it was assumed 
that it would increase its production to the same extent as the organized 
soap industry. Table 7 gives the consumption of caustic soda in 1961 and the 
forecast of requirements in 1966. 

To meet the estimated requirement of 340,000 tons in 1966, the Council 
recommended that the installed capacity should be 400,000 tons on the basis 
of a stream efficiency of 85 per cent. 

Again as in the case of soda ash, requirements of salt, electricity, 
technical personnel for new units, additional railway transport facilities, 
capital expenditure and foreign exchange for the imported components were 
reviewed ty the Council and figures furnished to the Government for incorporation 
in the Plan. These were accepted by the Planning Commission and incorporated 
in the final plan. 
Sulphuric acid 

The same procedure was adopted for sulphuric acid. Table 8 gives the 
consumption for 1961 and the forecast of requirements in 1966. 



- 25 -
Table 8: Estimates of requirements of Soda ash for 1966. India 

1961 1966 
Consumption Consumption 

M tons M tons 
Consuming Industry Unit . Production Per Unit Total Production Per unit Total 

1. Glass industry excluding 
bangles M ton 210,000 0.30 63,000 440,000 0.26 115,000 

2. Lime Soda caustic ii 18,800 1.50 28,500 42,500 1.5 64j000 

3. Bichromate n 7,000 1.00- 7,000 12,000 1.0 12/.00 

4. Sodium Bicarbonate H 12,500 0.80 10,000 23,000 0.8 18,000 

5. Glass Bangles based on past offtake 12,000 15,000 

6. Silicate of Soda M ton 350,000 0.10 35,000 450,000 0.10 45,000 

7. Paper, boards and 
nev,rsprint 375,000 0.02 7,000 820,000 15/»'-1 

8. Textile industry Million 
meters 

5,000 2.5 12,500 6,000 15>C00 

9. Miscellaneous Industries based on past offtake 10,000 18,000 

LO. Laundries II 75,000 133-'-00 

Total 260,000 450,000 
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Table 9: Estimates of requirements of Caustic Soda in 1966, India 

1961 ~ 1966 
Consumption Consumption 

Jonsuming Industry Unit Production M.Tons Production M.Tons 
per unit total per unit tot-..'. 

Soap Organized Sector M.Tons 150,000 0.13 19,500 200,000 0.13 26,C0C 

" Small Scale Sector » 350,000 0.06 21,000 400,000 0.06 24,00:-
) Textile Industry Million 

Meters 
7,500 6 45,000 9,000 6 54,00'; 

Paper, boards and newsprint M.Tons 445,500 0.10 44,600 820,000 0.10 82, eu: 

t-. Rayon Industry 11 50,000 1 50,000 100,000 1 100,000 

Vegetable oil industry 11 400,000 0.008 3,200 500,000 0.008 4,00-

Aluminium ti 20,000 0.25 5,000 80,000 0.25 20,000 
Miscellaneous 13,500 30,00-: 

Total 201,800 340,0C(. 
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Table 10: Estimates of requirements of Sulphuric Acid in 1966, Inlia 

Consuming Industry 

1961 
Consumption 
M.Tons 

Unit Production Per unit Total 
M.Tons 000 M.Tons 

Production 

1. Phosphatic fertilizers 
in terms of P,-,0C Ä > 

2. Nitrogenous fertilizers 
in terms of N^ 

3. Iron and Steel 
Rayon and staple fibre 

5. Aluminium Sulphate 
6», Other Metallic Sulphates 
7. Petroleum 
8. Titanium-di-oxide 
9. Bichromates 
10. Other'Acids . 
11. Miscellaneous 

000 67 
137 

4,500 

50 

55 

5,670 

2.3 
0.32 

0.01 

1.1 

0.5 

0.002 

0.4 

153 
44 

45 
55 
27 

6 

10 

9 
3 
7 

66 

400 

800 

6,800 

98 

80 

9,860 

12 

1966 
Consumption 
M.Tons 

Per unit Total 
000 M.Tci 

1.9 
0.4 

0.01 

1.4 
0.5 

0.002 

0.4 

770 
320 

68 

135 
40 

6 

20 

45 
5 

16 

75 

Total 425 1,500 
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JAPAN 

The Government of Japan announced in the fiscal year I960, a 
National Income Double Growth Plan or new long-range economic plan for 
1961-1970. The object of the plan is to increase the gross national 
product (GNP) sharply and to lift the national living standard to a 
much higher level. It aims at the attainment of a GNP of $72.2 billion 
(based on fiscal 1958 prices) xvithin ten years. Chemical industries 
are expected to play a leading role in the fulfilment of the plan, as 
regard both export and domestic consumption and investment. 

According to the plan, income increase of mining and manufacturing 
industries was computed at an annual growth rate of 9 per cent. Further, 
the level of output, after ten years, is forecast to be, on an average, 
more than three times as much as that of fiscal year 1959. Table 11 gives 
the production indices and growth rates of the major branches of the 
mining and manufacturing industries as projected in the plan and, also, 
the expected change in the structure of the manufacturing sector ty 1970, 
the target year. 

/Table 11: 
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Table lit Ney Long-rang Econónic Plan. Japan 

Level of Production and Structure of Mining 
and Manufacturing Industries 

Mining & manufacturing 
production index. Growth Rates 

Industrial 
structure 

Item ] Basic 
J year • 
: 
\ 1958 

Fiscal 
year 

1959 

Tqfrget 
jfear 
t 

Î970 

I Rate of 
; incre-
i ase 
! (3)/(2) 

Annual 
rate of 
growth 
(*) 

t : 
! • : 1 
I » 

Fiscal 
year 

1959 

Target 
year 

1970 
(1) (2) w (4) (5) (6) (7) 

jiing and manufacturing 
industries 141.3 193.0 610 3.16 1 1 . 0 

jiing 117.8 119.4 160 1.34 

c»-» 
C

M
-

tnufacturing industry 143.3 199.2 '648 3.25 11.3 100.0 100.0 
-on and steel 133.1 185.9 550 2.96 10.4 9.8 e.e 

>n-ferrou8 metal 131.9 184.6 480 2.60 9.1 3.5 2.7 
»chinery 198.9 343.9 1540 4.48 14.6 34,3 47.2 
îemicals 140.3 177.2 610 3.44 11.9 11.1 11.7 
îtroleum and coal 
products 153.3 223.3 770 3.45 11.9 2.5 2.6 
sramics 136.0 16?. 6 480 2.83 9.9 4.9 4.2 
ibber 143.8 2$.0 620 2.98 10.4 2.1 1.9 
äather 117.0 lf5.0 220 1.76 5.3 0.3 0.2 
iper and pulp 127^7 1^8.7 400 2.37 8.2 3.6 2.6 
Iber 124.0 3j45.4 310 2.13 7.1 12.8 8.3 
aaber 115.6 12^.1 180 1.45 3.4 2*3 1.1 
sods 113.2 127.4 240 1.88 5.9 8.8 5.0 
)baceo 100.6 1 t t B 160 1.42 3.2 0.7 0.3 
ihers 171.5 & 8.6 880 3.28 11.4 3.3 3.3 

/Table 12: 
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Table 12 indicates the actual output of basic chemicals and related 
products during recent years and their respective production targets as 
projected in the plan. 

Table 12: Actual Output and Production Target of 
Basic Chemicals and Belated Products, 
1956 - 1970. Japan 

Item Unit 1956 1957 1958 1956-
58 

1959 1960 1970 
Growth 

1970/ 
1956-58 

% 
19 

I ? 

ELectrolytic 
copper 1,000 MT 130 139 135 135 212 240 400 296 1 

U.uminium it 66 70 90 75 107 238 430 533 3 

Ammonium-type 
fertilizer li 3,143 3,703 4,175 3,674 4,182 4,485 6,000 243 1 

Caustic soda H 6Ô1 667 628 659 785 876 1,600 243 1 

Sulphuric 
acid M 3,778 3,906 3,904 3,863 4,269 4,567, 5,600 145 1 

Paint it 196 211 229 a 2 284 310 800 378 S 
Cement it 13,797 15,304 15,027 14,709 18,643 21,000 50,000 339 2 

Glass plates 
1,000 box 7,076 9,056 8,790 8,330 11,162 11,600 25,000 264 * à 

Paper 1,000 MT 1,611 1,763 1,844 1,739 2,256 2,513 5,020 289 f 
à 

Pulp » 2,277 2,465 2,474 2,405 3,152 3,306 8,130 338 * à 

Rayon yarn it 109 111 91 104 123 144 223 214 « 

Staple fiber H 332 296 235 288 282 300 500 177 

Synthetic 
fiber it 32 43 52 43 92 119 350 822 4 

/As a first 
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As a first step in the formulation of the National Income Double 
Growth Plan, an analysis was made of the national income from production, 
expenditure and distribution, bearing in mind the various balances, such 
as, savings-investments, international accounts, finance and labour demand 
and supply, in order to determine the maximum rate of economic growth, 
compatible with stability. The result of this "macroscopic survey" (or 
aggregate analysis) indicated that it would be possible to maintain an annual 
rate of growth of 6.5 - 7.5 per cent in the gross national product during the 
plan period. 

Coming to the projection of "level of outptrt -of the mining and 
manufacturing industries, as indicated in table 12, the macroscopic technique and 
the accumulative method (a survey of each product made-separately) were jointly 
resorted to. As to the macroscopic technique, the-following methods of 
inference were used; 

1. Method of deduction from gross national product (GNP) 

Since there is a co-relation between GNP and the production indices 
of mining and manufacturing industries, an equation is obtained. The mining 
and manufacturing production index is obtained from the equation by giving 
GNP a certain assumed value. 

2. Method of deduction from the "modulus of elasticity" 

Representing mining and manufacturing production as "I" and GNP as 
"G", the ratio of the respective rate of growth ¡\ ~±J G (Modulus of 

I G 
Elasticity) is used for demand projections. In determining the target of 
mining and manufacturing production in the National Income Double Growth 
Plan, the modulus of elasticity for the fiscal year I960 was assumed as 1.6 
and that for 1970 as 1.3 

3. Method of deducing production index from mining and manufacturing 
industry income 

From the GNP value, production incomes in the primary, secondary and 
tertiary industries are estimated. Production index is deduced from the • 
corelation between the production index and the income of manufacturing 
industries, 

/A 3 to 
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As to the macroscopic technique, the following method of deduction 
was employed. Survey was made of the prospects of each of the individual 
commodities from as many angles as possible to determine the production 
target. Scrutinising these accumulated data, a deduction of overall produc-
tion index was made. 

According to the results of the production index determined by 
these various methods, the production index arrived at by the macroscopic 
technique comes somewhat higher than the index computed according to the 
macroscopic method. Considering the various factors, such as, capital, 
labour demand and supply, import and export conditions, etc., it .was decided 
most: appropriate to use figures closer to those derived from the macroscopic 
method. As a result, at the time of determining the production index, the 
decision came out to be in more proximity to the values obtained by the 
macroscopic technique. 

Based on computations by the aforementioned techniques, with the 
production of 1955 shown as 100, the production index of 1970 is shown in 
table Ij the production indices of mining and manufacturing industries and 
of chemical industries which constitute a part of the former 'were indicated 
at 610. 

In determining the production indices of various mining and manufactur-
ing industries, input-output analysis was not employed. They were derived 
mainly from many basic data, such as the estimated shipments of chemical 
industries. The average rates of growth for more than 20 items of products 
have been estimated for the periods 1955-59 and 1960-70. According to this 
estimate, the 1960-70 rates of growth for phosphatia fertilizers, nitro-cellulose 
and celluloid are assumed as 0.Q per cent vihich is the lowestj organic chemicals, 
synthetic resin and plasticizers as 16,0 per cent, the highest? while the others 
are indicated in between these figures. Further, the rates of growth for 
sulphuric acid arjd soda chemicals were surmised at 5.7 and 6.6 per cent I 
respectively. 

In computing such values in the manner indicated.earlier, the 
accumulative method of calculating the', prospects of demand of each product 

/separately 
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separately has also been resorted to a certain extent. The Industrial 
Structure Research Association sponsored by the Ministry of International 
Trade and Industry (MITI) has set up a number of small committees which keep 
track of the future trend of each of the manufactured products. 

According to this procedure, estimates are made jointly by MITI, trade 
and industrial associations as to the level of production of various consumer 
industries and, by multiplying the estimated figures by consumption units, the 
estimated figures of future demand for the products themselves are obtained. 
Tables 13, 14 and 15, give the projected demand for sulphurie acid, caustic soda 
and chlorine by end-uses during the plan period. 

/Table f3: 
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Table 14: Estimated Demand for Caustic Soda, Japan 

(1,000 KT) 

Year 

t)emand 
sources . 

1955 

Rate of 
growth 
(1960/1955) 1960 1961 1970 

Rate of 
growth 
(1970/1960) Year 

t)emand 
sources . 

1955 
Rate of 
increase 

Annual 
rate 
<S) 

1960 1961 1970 
Rate of 
increase 

Annua 
rate 
m 

Chemical fiber 257 1.17 J* 1 297 298 395 1.33 3.0 
Paper & pulp 72 1.57 9. 4 113 123 300 2.66 10.3 
Soaps & cleansers' 34 1.18 3. 4 40 42 56 1.40 3.4 
Alumina 12 2.39 19. 0 29 37 77 2.65 10.2 

Dye intermediates 38 1.61 10. 0 61 67 72 1.18 1.7 
Inorganic chemicals 11 ; 1.95 -L^ • 3 21 40 195 9.3 25.0 

Dye finishing 32 1.79 12. 4 56 61 83 1.48 4.0 

General chemical industri es 31 4.16 33» 0 130 150 514 3.97 14.8 

Others 59 2.05 15. 9 124 241 318 2.56 10.8 

Caustic soda total 544 1.59 9, 7 871 966 2,010 2.31 8.7 

/Table 15: 
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Table ?5: Estimated Demand for Chlorine, Japan 

(1,000 MT) 

Demand 
sources 

1955 
Rate of 
growth 

JUMÙS^l. I960 1961 1970 
Rat3 of Annual 
increase rate 

{%) 

Rate of 
growth 

(1970/1960) ' 
Rate of Annual 
increase rate 

Vinyl chloride O 1 J-i. 5.76 41.9 184 208 594 3.23 12.2 

Paper pulp 69 1.79 12.4 123 129 238 1.93 6.8 

Chemical seasonings 43 1.45 7.7 62 66 110 1.77 5.9 
Solvents 10 3.61 39,3 37 51 132 4.03 15.0 

Agricultural chomicals 10 2.13 16.3 24 32 59 2.46 9.4 
Petrc-chemical 
derivatives 9 16 149 16.5 32.4 

Other organic chemicals 20 2,14 16.2 43 56 . 125 2.91 11.2 

Inorganic chemicals 15 2.61 21.1 38 47 131 3.45 • 13.2 
Others 69 1.79 12« 4 125 148 361 2.90 11.3 
Chlorine from other 
sources than soda 
industry -4 • 10.1 58.2 -45 -52 -127 2.90 11.3 

Chlorine total 263 2.28 17.9 600 701 1,762 3.13 12.1 

/Finally, 
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Finally, it may be mentioned that research on input-output analysis 
is being conducted under the auspices of the Administration Management 
Agency. The most recent analytical result published is that in 1955. At 
present, analyses concerning fiscal I960 industries are being prepared. 
Official publication of the input-output analysis covers 124.items of 
products, but no publication is made of the analytical results of the 
individual materials which form the basis of the published results. Caustic 
soda, produced by electrolytic process and lime-soda process, soda ash 
and sodium bicarbonate are listed en bloc under the sector of soda chemicals, 
while sulphuric acid is listed under the sector of "other basic chemicals" 
together with ammonia, carbide and tar products. However, regarding ammonia, 
phosphoric acid and chlorine, which are closely allied with sulphuric acid 
and soda industries, separate analysis of each was not published. 




