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INTRODUCTION 

The preparation of the Sixth Economic and Social 

Development Plan (1986-1991) requires a medium to longer term 

industrial development strategy. In the Fifth plan, medium term 

within the projections of industrial growth were made 

framework of a computable general equilibrium model which 

integrated the aspects of national economic development and the 

expected transformation process in the industrial sector. This 

project was named "SIAM project on Macro economic Management of 

the Thai economy or SIAM II project" . 

According to the "SIAM II"'s projection for the 

Fifth Plan, annual industrial output will grow at 7.6 per cent 

during the period 1982-1986. This projected growth rat~ was based 

on an overall macro economic projection vf the Thai economy that 

did not involve any consideration of the optimal structure of the 

industrial sector itself. In addition, no systematic forecast of 

the growth of industrial subsectors has been attempted. 

Industrial restructuring generally implies a move towards a more 

balanced and efficient industrial growth, it is, therefore, 

necessary to define the balance growth trajectory of the 

manufacturing subsectors in the development period between 1985-

1991. 
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In the SIAM II model, the manufacturing activities 

are divided into five sectors. Apart from fertilizer, pesticide 

and food processing sector, the rest of monufacturing sector is 

subdivided into two major categories--light and heavy industries 

according to their c~rresponding capital-output ratios. Such 

divisions are perhaps suitable in treating the manufacturing 

sector as part of an investigation and forecasting of overall 

economic development within a general equilibrium process. Howe 

ver, it may be too broad when a focus is to be on structural 

changes and projections of the industrial sector itself. 

objectives. 

Consequently, 

To examine 

industrial 

this research has three 

structural changes in 

sector which have taken 

main 

the 

place 

since 1970 and identify this sector in terms 

of its production pattern, trade activities, 

location, size and technology. 

2. To develop a statistical model for projecting 

the industrial sector growth and structure 

during the Sixth Plan (1986-1991). 

3. To recommend a specific industrial structure 

attained by 1986 and 1991 based on the 

criteria of feasibility and consistency with 

the development objectives. 

This report consists of seven chopters. The first 

chapter is the introduction providing the overall objective. 
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Chapter 2 identifies and analyses the trends in industrial 

growth, industrial structure, munufocturing, trade and employment. 

The aualysis is intended to serve as a bcsis for understanding 

the nature and direction of recent structural changes in the Thai 

manufacturing sector and to pro ide a global perspective for 

projecting industrial growth throughout the Sixth plan. Chapter 3 

is devoted to a presentation of a methodology for industrial 

projection. Chapter 4 and 5 discuss empirical results of final 

demand projections. Chapter 6 presents a discussicn of the 

empirical results for industrial projection. Finally, the policy 

i~plications and recommendations are presented in Chapter 7. 
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MANUFACTURING SECTOR IN THAILAND 

Although Thailand is still an agricultural-based 

economy where agriculture plays a very significant role in the 

contributing to GDP, employment and export earnings, the last two 

decades have witnessed a very rapid change in the structure of 

Thai economy. From an economy dominated by the agricultural 

sector during the late fifties and the early sixties, it has been 

transformed into a more diversified economy wherP the share of 

agriculture in GDP was reduced from 40 per cent in 1960 to 21.86 

per cent in 1983 as shown in Table 2.1. The manufacturing sector 

has become increasingly more important in the Thai Economy. Thus, 

the share of the manuf&cturing value added in total GDP increased 

from 12.52 per cent in 1960 to 16.03 per cent in 1970 and reached 

20.13 per cent in 1981. Industrial output grew at an average 

annual rate of 12.2 per cent during the 1975-1978 period compared 

to a 7.5 per cent of GDP growth rate over the same period. 

In spite of the ups and downs of the domestic 

economy and the fluctuations in private investment, the 

manufHcturing sector expanded at an average annual rate of 14% 

a slight increase from the 12% rate achieved until 1974; 

in 1964-69. In the early period 1960-1969, industrialization 

progressed within a policy framework which gave a higher priority 

lo import-substituting industries. In contrast to the earlier 

period of import substitution, the 1970-73 expansion waf' export 

le<l. With very favorable intcrnatio~aJ markets in 1970-7~~, 

' 
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34.e5 
11,978 

1970 

1'6,060 

u5,969 

6,87 

,8,49' 
42,619 

28.29 
21,eu 

1975 

298,816 

20,,514 

94,06, 

62,081 

n.4e 
5,,910 

1980 

684,9'0 

292,852 

7,55 

17',806 

72.784 

25.39 

134.515 

1981 1982 

786,166 846,136 

311,270 324,0:52 

6,29 4.10 

187,886 

77,701 

2,.90 

158,272 

188, 742 

78,502 

22.31 

164,659 

198:5 

928,50 

342,878 

5.82 

202,797 

eo,940 

21.86 

172,532 
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22.52 11 • 0 u.21
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2
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•
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9,622 
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7, 175 

74.57 

e,614 

15.96 

119 

10.86 

40.4e 

16,Hl5 

19.20 

21,009 

19.85 

12,014 20,849 

11.65 16.61 

66,8'5 
22.,7 

188,686 

27.55 

44,952 104,565 

18.'9 

74.23 77.19 67.26 55.42 

1,3,197 12,941 

15.,5 

651 
28.66 

5.03 

14, 772 
10.86 

2,295 

,0.89 

15.54 

48,4,8 

26.21 29.45 

8,817 46,495 

,9,45 

18.59 34.91 

216,74~ 296,616 236,:561 

27,57 23.24 25.45 

126,54, 113,142 153,115 

21.02 -10.59 35.3:5 

5a.39 57.54 

15,,001 159,728 

29.46 18.88 

47,525 49,537 

2.22 4.23 

31.06 31.01 

64.78 

146,472 

15.77 

50,821 

2.59 

34.70 l.38 

470.0 

3.4 

60,.0 

4.1 

711.5 1,,55,8 1,788.7 2,741,6 2,006.5 n.a. 

10.19 

a.e9 

37.74 

7.74 

34.90 

9.01 
9.19 

,e.39 
1.3c 

36.06 

4.2 

7.94 

e.54 

}7.60 

6.56 

'9·'7 

7.5 

6,67 

7.,0 

0.4, 
5,e3 

3a.75 

1.9 

3.97 
4.78 

,9.73 

3.26 

48. 25 

7.2 

3.25 

4.37 
41.25 

2.79 

47.78 

e.1 

4.36 

4.97 

40.73 

2.65 

47.29 

n.a. 

n. •• 
c.a. 

ll ••• 

n.a. 

a.a. 

/1 The ehare of aa.nuraoturing output ill 1960-1975 can not be comp&rPd •11th thoee or 1990-1963 due to the different econo~1e eector 
claeeification ueed during the tvo per1oda, 

Source• 1 ~ESD!, ~or and !OT 

.I 

V• 
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several major established import-substituting industries were 

able to expand their outputs and to exports rapidly by utilizing 

the excess capacity created during the 1965-69 investment boom. 

Output of textiles, processed foods and cement expanded very 

rapidly during this period. 

In the middle of 1974, the manufacturing sector was 

affected by a worldwide recession. This slowdown was brought 

about by the combination of an increase in import prices caused 

by a high inflation rate, a drop in export demand, shortages of 

some imported raw materials especially petro-chemical products, 

synthetic fibres and pa?er pulr, as well as by a decline of 

domestic demand and, by an accumJlation of excessive 

inventories by the end of 1973 and early 1974 in anticipating for 

rapirl price increa£es. As a consequence, many industries have 

experienced weakening demand far more than was expected, ~nd the 

expansion of manufacturing sector was markedly slow Jown. 

Manufacturing output grew by only 2.5 per cent in 1974 and about 
/1 

4 per cent in 1975. 

In 1979-1980, the growth rate of the industrial 

sector was interrupted again because of the second oil shock. 

Between 1978-1980, the average annual growth rate of the 

industrial sector was about 7 per cent. Although the rate has 

decelerated, it was still regarded to be higher than the overall 

GDP rate of growth. 

/1 see Thailand: "Current Economic 
Development Issues" Document 
Development Associ~tion, 1975. 

Prospects 
of IBRD, 

and Selected 
International 
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In short, despite two interruptions, the last two 

decades have witnessed an impressive growth performance in the 

Thai manufacturing sector. There have been many factors 

contributing to the rapid expansion of industrial output. Apart 

from government promotional policies in term of successive 

establishment and institutional infrastructure 

constructions, 

of physical 

and policy measures including investment 

promotion, protection and control of i~ports, the private sector 

played a role in this development process. The private sector 

made several appropriate decisions at critical junctures and 

adjusted smoothly and flexibly to changing circumstance 

domestically and in the international economy. 

The Structure of Industrial Outputs 

Thailand has experienced not only a very high rate 

of growth of industrial output but a rapid structural change in 

the manufacturing sector as well. 

The food processing industry 

slaughtering, dairy products, rice milling, flour, 

including 

sugar and 

other processed agricultural products is the most important 

industrial subsector in Thailand. As shown in Table 2.2, the 

food processing industry accounted for 36.26 per cent of total 

manufactured output and 29.11 per cent of total industrial value 

added in 1975. Although its share has declined to 21 per cent 

in 1980, it continues to be the leading sector in Thailand's 

manufactures. In 1975, exports of this industry accounted for 

more than a half of the total manufactured exports and about 39 
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44, 908, 715 
9,023,746 

Share of GDP. 

191' l9BO 

(l) ('l.) 

29.22 

2.79 
2.60 

11.30 
0.74 
2.se 
2.12 
l.ll 

2.22 

5.64 
2.01 
0,82 

0.14 

0,48 

1.29 
2.17 
l.39 
1.41 

1.62 

l.43 
5,28 
1,84 

22.39 

2.37 
2.oe 

12.92 
0,7' 

3.36 
3.39 
0.73 
2.66 

7.37 

2.40 
0.7B 
o.2e 

o. 3l 

1. 83 
l.62 
2.00 

l.21 

l.95 
3,03 
6.56 

l.43 

Share of Total 
rranu factun ng_ 
1975 l9BO 

m <xi 

36. 26 

3,46 
3,33 

14.02 
0.92 

3,5e 
2.63 
l.}B 

2. 75 
6,99 

2.50 
1.02 

0.11 
C.59 
l.60 
2.10 
1. 72 
1.75 
2.01 
1. 78 

6.55 
2.29 

27.24 
2.8B 
2,5, 

15. 72 

o.ee 

4,09 
4,12 

0.09 
3,24 
8.96 

2.93 
0,95 

0,34 
0,38 

2.2} 
l.97 
3,41 
1.47 
2,37 
3,68 

7,98 

l.74 

rate of 
growth 
1975-80 

( % ) 

11.93 
14. 20 

12.12 
21.24 
17.65 
21. 73 

29.70 
e.622 
22.47 
24,54 

22.31 
16. 77 

35.}2 
B,61 

26. 7l 
11. 3l 

35,03 
14.45 
22.51 
37.12 
23.26 
12.26 

240,1ee,56e 563,065,623 sn.~s 82.21 100,00 10:1,00 lB.51808 

Sour-re NES~R a:i.d MUF. 

VALUE 

1975 

23,027. 411 
5,6}B,876 
3,706,040 

ll,321,877 
832,07' 

3,507,739 
2,404,024 
l,116,204 

2. 520, 529 
4,149,291 
2,289,'167 
l,281,599 

221, 738 
642,e2e 

l,406,798 
2,103,051 

928,629 
i,409,150 

1,631,339 
1,407,859 
4,3ea,ae7 
3,001,647 

J.DDEL 

1960 

37,134,112 
l0,866, 3'8 
6,767,194 

20,701,715 
1,814,434 

10,691,346 
9,147,196 
l,691,305 
7,507,907 

12,007,019 

5,158,349 
2,214,444 
1,003,136 

993,12e 

4,163,076 
},0'7,390 
2,993,803 
,, OOB, 5 20 

4,357,000 
6,531,573 

14. 206, 773 
4,625,847 

79,098,263 l?B,724,467 

-- __ ,-: -- ---- -- ~--~ 

Share of GDP. 

1975 1980 

m 0:1 

7, 7l 

l.69 
l. 21 

'· 79 
o.2e 

1.17 
0,8 

o. 37 
o.e4 
l.}9 

0.77 
0.43 
0,07 
0.21 

0,47 
0.10 

0.31 
0,)0 

6.55 
0,47 

l.47 
l.00 

2o .1, 7 

5. 42 

l.59 
0,99 

4.19 
0.26 
l.56 

l. 34 
o. 25 
l.11 
l. 75 
0,75 
o.3z 
0.15 
0.14 

0,61 

0,44 

0,44 
0,44 

0.64 
0,95 

2.07 
0,68 

26. 09 

( lloous•nds v f Boh t ) 

Share l)f Tntal 
mo'.Jriy_! ac ~'.:'.n .. g 

1975 1980 
(~ l I~) 

29.11 
7.1} 

4.79 
14. 31 

l.05 
4,43 
3,04 

l.41 

3,19 
5,25 

2.e9 
1.6:? 
0,28 
o.e1 

l. 78 
2.66 

l.17 

l.88 
2.06 
l.78 

5,55 
,,79 

20.?B 
6,08 
3,eo 

16,06 

1.02 
5,96 
5,12 

0,95 
4.25 
6. 72 

2.e9 
l.24 
0,56 
0,56 

~." 
l.70 
l.68 

l,68 

2.44 

3,65 
7,95 
2,59 

100,00 100.00 

------ --

rate of grovth 

1975-1980 
( ~ ) 

10,02 

14.02 
i2.3e 
20.44 
16.67 
24,96 
30,62 
8,666 

24.G5 
23,67 

17.65 

l l.55 
35,23 
9,00 

24.25 
7.62 

26, 3t! 
15.lCi 
21. 71 
35,92 
2l.4B 

9.03~ 

17.70730 

l 
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per cent of the total exports. However, duri..ng the last few 

years, 

about 

the share of processed food export has been reduced to 

45 per cent of the total manufactured exports or 37 per 

cent of the total exports due to rapid increases in other 

manufactured exports. During 1975-1980, the output of t~is sector 

grew at the annual rate of 11 per cent compared to 18.5 per cent 

rate of the total export growth. Nevertheless, the food 

processing industry plays a very significant part in terms of 

strong production and employment linkages with the agriculture 

and other subsectors. 

Apart from the food processing industry, other 

important industries are textile, beverage and tobacco, basic 

chemicals and chemical products, petroleum refining, rubber and 

industries in the groups of engineering industries including 

metal products, and electronics, and 

transport vehicles. 

The textile industry includes all products at every 

stage of fabrication such as fibre manufacturing, spinning, 

weaving, knitting and apparel making. During 1975-1980, textile 

output and value added accounted for 14.87 per cent and 15.19 per 

cent of the corresponding totals respectively. 

For beverages and tobacco, their combined share of 

value added accounted for about 10 per cent of the totEtJ 

manufacturing value added. This sector includes all alcoholic and 

non-alcoholic beverages such ns hJended whiskey, whlte whiskey, 

soft drinks, carbonated water, beer and malt; and cured tobacco 
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and cigarettes. 

Basic chemicals and chemicH• products contribute 

about 4 per cent of the total manufactured output. The basic 

chemical industry is important :in terms of inter-industry 

linkages since its products are not sold to final consumers but 

mainly to other i~<lustries to be used as intermediate inputs for 

producing final or other intermediate products. Productions of 

this subscctor are used in many important 

textile, food processing, pulp and paper, 

steel and metal products. 

industries such as 

petroleum refinery, 

The petroleum refinery subsector constituted about 

9 per cent of the total manufactured output in 1980. This sector 

includes oil processing refineries whose f ina' products are 

gasoline, diesel, kerosene, fuel 0 i. l, asphalt, grease and 

lubricating oil. 

The rubber and rubber product subsector includes 

rubber sheet, block rubber, tyres and tubes and other rubber 

products. During the period 1975-1980, the output of this 

industry accounted for 3 per cent of total manufactured output, 

over one half of which was exported. 

Engineering industries group has been growing 

gradually in the past few years. Its combined share in total 

vnlue added increased from 15.1 per cent in 1975 to 19.l per cent 

in 1980. The key industries in this group are transport 

equipments , electrical and electronics, and machinery. 

' 
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Import of Manufacturing Sector 

The changing structure of production in Thailand 

has been accompanied by a change in the country's trdde 

structure. The share of consumer goods (durable and non-durable) 

has been reduced from 35.6 per cent in 1960 t (, 11. G per cent in 

1982 (see table 2. 3) . 

Table 2.3: PERCENTAGE DISTRIBUTION or IMPORTS BY 

ECONOMIC CLASSIFICATION 
1 

Type of Imports 1960 1970 1980 1981 1982 1983 

Consumer goods 

Non-durable 27.1 13.2 6.5 6.3 6.6 6.8 
Durable 8.5 6.6 3.7 4.3 5.0 5.9 

Total 35.6 19.8 10.2 10.6 11. 6 12.7 

Intermediate Products 
and Raw material 

Chiefly for consumer 
goods 10.9 15.7 14.8 15.6 15.5 15.8 

Chiefly for capital 
goods 7.6 9.8 9.0 9.2 9.2 9.4 

Total 18.5 25.5 23.8 24.8 24.7 25.2 

Capital goods 

Machinery 14.4 23.3 16.6 16.9 16.4 20.7 
Others ]0.7 12.2 7.6 9.3 7.9 8.6 

Total 25.] 35.5 24.2 26.2 24.3 29.3 

Others 

Vehicles and parts 8.0 8.3 :L 7 4.4 2.4 4.8 
Fuel and Lubricants 10.9 8.8 30.9 30.0 30.9 24.1 
Others 1. 9 2.1 7.2 4. ] 6.1 4.0 

Total 20.8 19.2 41. 8 38.5 39.4 32 9 

Note: l.!.. Preliminary figures 

Source: Bank of Thailand, Quarterly Review, Various issues. 
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Imports of intermediate products, raw materials and capiLal goods 

have increased over time reflecting an expansion in manufacturing 

production. 

While the Thai economy has moved towards 

industrialization, imports of manufactured goods continue to 

grow. Manufacturing imports increased fr0m 7,175 million baht in 

1960 to 104,565 million baht in 1980 representing an average 

annual growth rate of 14.4 per cent. The value of manufacturing 

imports reached 153,115 million baht in 1983. In contrast, the 

share of industrial imports to total imports has gradually 

declined from 74.~7 per cent in 1960 to 55.42 per cent in 1980. 

The declining trend of the manufactured import share has been 

brought about by an increasing value of crude oil imports that 

resulted from the two energy crises. The share of petroleum ' ' imports increased from 4.78 per cent in 1975 to 14.06 per cent in 

1980 at the expense of reducing import share of machinery from 

23.45 per cent to 14.49 per cent and of transport equipment from 

13.88 per cent to 10.27 per cent in the same period. One other 

important manufacturing import has been that of basic industrial 

chemicals whose share accounted for 11.4 per cent of the 

total manufacturing imports in 1980. 

The value of manufacturing import increased from 

48,705 mjllion baht in 1975 to 134,998 million baht in 1980, 

representing an average annual growth rate of 22.6 per cent. As a 

' 
consequence, TheilRnd has experienced a deficit in her balance of 

trade in the past two decades. However, the deficit has been 
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narrowing down due to successive increases in the manufflcturing 

exports. 

Exports of Manufacturing Sector 

The importance of the manufactured exports ~as been 

recognized in recent years not only in term~ of the balance of 

paymentsbut as a significant factor for industrialization in many 

ways. First, exports ensure lower costs through an increased 

market size and economies of scale as well as a high productivity 

of both capital and labor. Second, it promotes a continuous 

product improvement to enable domestic industry to produce 

commodities of sufficient quality and performance to compete in 

the international markets. Third, export industries make 

efficient use of modern technologies and management techniques. 

Forth, it has a wider access to information on the world market 

conditions, capital, marketing and consulting expertise. 

The growth trend of manufacturing value added and 

output in Thailand in the past has been the result of the 

expansion of the manufacturing exports. During the period 1975-

1978, about 30 per cent of the increase in total sales of the 

manufactured product was due to the growth of manufactured 
Q 

exports. 

While Thai exports have still been mainly 

agricultural or primary products, the past decade ha~ witnessed 

/1 Narongchai Akrasance, "Industrial Development Policy in 
Thailand's Fifth Plan," paper prepared for the Conference on 
"Industrial Restructurinf in Thailand end Japan in 1980's", 
1982, mimeograph. 



Table 2.4 MANUFACTURING IMPORTS 

INDUSTRIAL CT..ASSIFICATION 
Value of Imports 

(thousand baht) 
1975 1980 

Food 

Beverages 

Tobacco 

Textiles 

Leather 

Wood & wood products 

Paper & paper products 

Basic industrial chemicals 

Chemical products 

Refineries & petroleum products 

1,457,694 

230,028 

700,160 

2,162,934 

39,999 

117,482 

1,405,143 

5,438,804 

2,884,5q6 

2,329,843 

Rubber & rubber products 222,206 

Plastic products 299,571 

Cer~~ic & earthern ware 180,377 

Glass & glass products 211,067 

Other non-metallic products 398,077 

Iron & steel 4,164,151 

Non-ferrous metals 1,345,944 

Fabricated metals 2,445,291 

Machinery 11,420,343 

Electrical ind. machinery & app. 3,443,36C 

Transport equipments 6,762,638 

Other manufactured products 1,245,341 

Total 48,705,009 

Sources: NESDB and MOF • 

.. 

6,830,590 

937,903 

1,098,735 

3,927,581 

93,394 

1,044,221 

3,741,954 

15,378,942 

7,614,068 

18,980,780 

610,021 

609,705 

137, 509 

473,196 

2,040;398 

12,515,747 

4,176,768 

4,516,094 

19,555,621 

13,340,116 

13,858,844 

3,515,773 

134, 997, 960 

Share of Total 
O:.itput 
1975 1980 

1.57 

.36 

8.73 

6.41 

l.81 

1. 36 

22.22 

164.01 

43.57 

13.84 

3.69 

12.20 

42.94 

14.82 

10.36 

64.09 

32,41 

58.04 

235,81 

80.53 

42.85 

22.61 

884.33 

4.45 

5.79 

7.73 

4.44 

l. 88 

4.54 

16.12 

306.69 

41. 74 

37.61 

3.70 

11.43 

7.22 

21.98 

16.26 

112.71 

21. 75 

54.57 

146.32 

64.35 

30.86 

35.79 

957.93 

Share of Total 

~-anuf. Import 
1975 1980 

2.99 

0.47 

1.44 

4.44 

0.08 

0.24 

2.89 

11.17 

5.92 

4.78 

0.46 

0,62 

0.37 

0.43 

0.82 

8.55 

2.76 

5.02 

23.45 

7. 07 

13. 88 

2,56 

100.00 

5.06 

0.69 

0.81 

2.91 

0.07 

0.77 

2. 77 

11. 39 

5.64 

14.06 

0.45 

0.45 

0.10 

0.35 

1.51 

9.27 

3.09 

3.35 

14.49 

9.88 

10.27 

2.60 

100.00 

Share of Total 
Import 

1975 1980 

2.27 

0.36 

8.09 

3.37 

0.06 

0.18 

2.19 

8.47 

4. 49 

3.63 

0.35 

0.47 

0.28 

0.33 

0.62 

6.48 

2.09 

3.81 

17.78 

5.36 

10.53 

l.94 

100.00 

3.11 

0.50 

0.59 

2.10 

0,05 

0.56 

2.00 

8.24 

4.08 

10.17 

0.33 

0.33 

0.07 

0.25 

l.09 

6. 70 

2.24 

2.42 

10.47 

7.15 

7.42 

l. 88 

100.00 

....... 
-""" 
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an increasing diversification of exported commodities. In 1960s, 

primary products constituted over 80 per cent of the country's 

export value. Their share has declined ~o 45.4 per cent in !983. 

Table 2.5 reveals this trend of a marked increase in the share of 

the manufacturing exports. The prominent trend of 

manufacturing exports is obvious. From 1975 to 1980, 

the 

Thai 

manufactured exports increased very rapidly in terms of value, 

from 33,185 million baht in 1975 to 112,718 million baht in 1980 

representing an average annual growth rate of 27.71 per cent. 

Thailanj has witnessed not only a rapid expansion of manufactured 

exports but also its diversification of products. As shown in 

Table 2.6, her dependence on 2 major industries in total 

manufacture exports--food processing and textile industries--has 

been decreasing. The combined share of two major industries 

accounted for 65.68 per cent of the total manufactured exports in 

1975 and reduced to 54.86 per cent in 1980. The growth rate of 

the food processing industry was at 21.12 per cent, slighty below 

the average growth rate of the manufactured exports. In the 

category, rice 

other seafoods, 

milling, tapioca milling, canning of fish and 

and sugar are the main sources of e~port 

earnings. These growth rates ranged from 26 to 33 p~r cent. 

Besides traditiona1 and processed agriculture ancl 

primary products, there have been many other important exported 

commodities whic~1 show significant growth performances in the 

1970s. Among these are textile, jewelry and integrated circuits, 

wood products, furniture, rubhcr etc. These exported items are 

either labour-intensive or resource-based. By and large, 

' 
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Table 2.5 PERCENTAGE DISTRIBUTION O~ EXPORTS BY DIFFERENT 

ECONOMIC SECTORS 

'---~-------- -~---

Year 

Economic Sector 1961 1970 1980 1981 1982 1983 

Agriculture 84.38 67.50 46.93 47. 74 45.80 45. 30 

Fishery 0.41 2.49 4.16 4.33 4.78 5. /.';( 

Forestry 1.33 1.48 0.05 0.09 0.06 o. 07 

Mining 6.69 13.93 11. 58 7. 72 6.15 4.65 

Manufacturing 2.44 6.10 32.)3 35.78 39. 57 41.89 

Others 1./ 4.74 8.50 4.95 4.36 3.64 2.38 

Total 100.00 100.00 100.00 100.00 100.00 100.00 

1) Other unclassified goods and re-exports 

Source : Bank of Thailand, Various issues. 

, 
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resource-based and labor intensive products have invariably 

occupied significant shares in the industrial exports, and 

achieved a high growth rate (see Table 2.6). 

As shown in Table 2.7, among the most important 

trading partners of Thailand are Japan, the United States and EC 

countries. Although Japan is still the most important trading 

partner of Thailand, the share of exports to Japan has dropped 

significantly in recent years, namely from 26.04 per cent in 1915 

to 15.31 per cent in 1980. The EC countries as a group appear to 

be important i~porters of Thai products recently with the 

Netherlands contributing the most significant share in this group 

due to an expansion of tapioca exports to this country since the 

1960s. 

Employment in Manufacturing Sector 

As a traditional agriculture based economy, the 

extent of under-employment has beer substantial, especially in 

the agriculture sector. One major objective of industrial 

development is to increase employment opportunities to absorb 

surplus labor in the agriculture sector. This section is devoted 

to presenting an overview of employment in the manufacturing 

sector. However, due to the lack of detailed data on employment 

by individual industries, data presented here draw heavily on 

previous studies on medium and small scale industries which 

provide analysis related to employment issues. 



Table 2.6 

INDUSTRIAL CL.~SSIFICATION 

Food 

Beverage 

Tobacco 

Textiles 

Leather 

Wood & wood products 

Paper & paper products 

Sasic i~dustrial chemicals 

Chemical rroducts 

Refineries & petroleum products 

~ubber & rubber products 

Plastic products 

Cerfu~ic & earthern ware 

Glass & glass products 

Other non-mete!lic products 

IriJn & steel 

Non-ferrous metals 

Fabricated metals 

~lachinery 

Electrical ind. machinery & app. 

Transport equipments 

~ther manufactured products 

Total 

Sources: NESDA and MOF. 

~1ANUFACTURING EXPORT BY I~DUSTRY 

Value of Export 
(thousand baht) 

1975 1980 

19,076,343 

8,573 

571,744 

2,721,997 

129,076 

1,473,227 

82,430 

41,380 

167,366 

252,118 

3,546,292 

138,012 

18,457 

30,914 

592,777 

104,666 

2,396,035 

215,735 

80,700 

464,362 

24,838 

1,048,331 

33,185,373 

49,725,227 

98,069 

1,125,304 

12,122,674 

1,123,148 

2,017,601 

403,812 

434,075 

546,093 

89,889 

13,238,867 

615,697 

311,905 

137 ,905 

142,452 

1,035,763 

15,933,162 

1,201,569 

682,106 

6,776,954 

145,138 

4,820,592 

112,718,002 

,I 

Sharl'! of Tot:al 
Output 
1975 1980 

21.85 

2.85 

7.13 

8.06 

5.84 

17 .11 

l. 30 

l. 25 

2.53 

1.50 

58.94 

5o62 

4.42 

2.17 

15.43 

1,61 

57.69 

5.12 

1.67 

10.E'S 

0.002 

19.03 

13. 78 

32.4?. 

0.006 

7.91 

13. 70 

22.56 

8.76 

1. 74 

8.66 

2.99 

0.002 

80.37 

11. 55 

16"36 

6.40 

1.14 

9.33 

82.97 

14.52 

5.10 

32.69 

0.003 

49.07 

20.02 

Share of Total 
Manuf. Export 

1975 1980 

57.~8 

0. (J 3 

l. 72 

8.20 

0.39 

4,44 

0.25 

0.12 

a.so 
0.76 

10.69 

Oo42 

Oo06 

0.09 

L 79 

0.32 

7.22 

0.65 

0.24 

1. 40 

0.07 

3.16 

100000 

44.11 

0.09 

l.00 

10.75 

1. 00 

1. 79 

0.36 

0.39 

0.48 

0.08 

11. 75 

0.55 

0.28 

0.12 

0.13 

0.92 

14.14 

1. 07 

O.Gl 

6.01 

0.13 

4.28 

lOOcOl 

Share of Total 
Export ------1975 1980 

39.38 

0.02 

1.18 

5.62 

0.27 

3.04 

0.17 

0.08 

0.34 

0.52 

7.32 

0.28 

Oo04 

O,C6 

L22 

0.21 

4c95 

o. 44 

0.17 

o. 96 

0.05 

2.16 

68"48 

37.33 

0.07 

0.84 

9.10 

0.84 

1. 51 

o. 30 

0.33 

o. 41 

0.07 

9.94 

0.46 

0.23 

0.10 

0.11 

0.78 

11. 96 

0.90 

0.51 

5 0 09 

o. 11 

3.62 

84.61 

f-' 
CD 
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Un.ited States 

Netherlancl 

Singapore 

Hong Kone 

Malaysia 

Gennany 

United Kingdom 
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Table 2. 7 ; EXPORTS OF 'l'H:\.IL\.:;D B'L Dt:STll\ATim. 

( SUS thousands) 

1960 1971 1975 1980 ------------ -~----- ------
A;nount Amount Amount Amount /o Amount 

20,467 16.95 52,788 19.64 202,935 25.30 607,058 26.09 974,857 1).3 

6,488 5.37 16,457 5.28 103,184 12.86 2Jl,J05 9.92 816,114 12.8 

J,669 3.04 10,992 3.53 66.204 8.25 222,873 9.56 860,775 13.5 

241 999 8.02 56,426 7.03 192,056 8.24 468,86C 7.4 

16,816 13-92 30,329 9.74 54,313 6.71 296,297 12.71 316,057 4,9 

301 0.25 31,922 10.25 31,512 3.93 99,955 4.29 286,824 4.5 

6,871 5.69 15,138 4.86 30,497 3.80 53,990 2.32 267,243 4.2 

5,444 4.51 6,441 2.07 19,612 2.45 24,458 1.05 120,287 1.9 

Rest of the Worls 60,714 50.27 122,460 39,31 237 1 430 29.60 602,995 25.87 2,258,320 35,•1 

Total 120, 770 100 311, 526 100 802, 113 100 43JI,017 l 00 

--·------------- -----·--- ·---·------- _______ .. _______ ~ 
Source : "Promotion of manufactured Exports : Destination and furries to 

Importing countries, Volumn II" Ni!:SDB 
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The changing structure of the Thai economy h&s 

resulted in an increasing share of employment in the 

manufacturing sector. As a consequence, the agriculture's share 

in the total employment declined from 82.4 per cent in 1960 to 

78.77 in 1971 and to 70.61 in 1980 while the share of employment 

in the manufacturing sector increased from 3.4 per cent in 1960 

to 3.95 per cent in 1971 and reached 7.9 per cent in 1980. 

However, when compared to the share of GDP in the manufacturing 

sector, the employment of the manufacturing sector is not 

significant. The share in total employment of this sector in 1980 

was 7.9 per cent compared to the share of total GDP of 19.64 per 

cent. Th~ share of the manufacturing sector's employment is more 

or less ttle same as that of the other non-agriculture sectors. 

Data on the relative size of employment in 

different manufac~uring subsector are quite inaccurate and 

sparse. In fact, the number of employment of an industry depends 

on the size of the industry in terms of production and investment 

and on the intensity of labor utilization in the process of 

production. It is rather difficult to draw any conclusion without 

determining industries' capacity and output first. One 

possible way of 1ssessing the employment is to consider how much 

employment is generated by a given amount of output. The study by 

Narongchai Akrasanee and Rachain Chintayarangsarn on factor 

prPportion in trade used the number of workers employed ia 1 
/l 

million baht value added.~ They found that confectionery, 

Narongchai Akrasanee and Rachain 
Proportions in Trade", CAMS 
Council of Asian Studies, 1976). 

Chintayarangsarn, 
Discussion paper 

"Factor 
(Manila: 
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Table 2.8 EXPLOYMENT BY ECONOMIC SECTORS 

Percentage 
Distribution Percentage growth 

Economic Sector 121! 1980 1211 - 1280 

Agriculture, Forestry and Fishery 78. 77 70.61 1.81 

Mining and Quarrying 0.57 0.44 o. 60 

Manufacturing 3.95 7.90 10.33 

Construction 1.13 1.93 8.59 

Electricity and Water Supply 0.17 0.26 7.09 

Commerce and Trade 7.07 8.47 4.81 

Transportation and Communication 1. 27 2.02 7.76 

Service 7.02 8.36 4.75 

Others 0.05 0.01 -25.40 

Total 100.00 100.00 

Source Somsak Tambunlertchai "Manufactured Exports and filnployment in 
Thailand", Council of Asian Manpower Studies, Manila, 1984, p. 103 

' 
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pottery, china and earthernware and products of various stages of 

production in the textile industry are among the most labor-

intensive, whereas products as alcoholic beverages, tobacco and 

cement are the least labor-intensive industries (see Table 2.9). 

Various industrial surveys confirm that the food processing and 

textile related industries have the highest share of employment. 

Somsak 

Nevertheless, the study by Saeng Sanguanruang, 
/1 

Tambunlertchai and Nit Sammapan presents the a 

contradictory evidence. In terms of the ratio of fixed assets to 

labor it was found that textile and food processing industries 

normally thought to be labour intensive turned out to be 

relatively capital intensive. Moreover, iron and steel indcstries 

which were normally tLought to be capital intensive turned out to 

be relatively labour intensive (see Table 2.10). Such results, as 

explained in this study, are due to the fact that there are large 

firms in the textile and food industries whose fixed assets are 

valued rather high while firms in iron and steel industries are 

mostly small workshop with low value of fixed assets. It should 

be noted that the coverage of different sizes of firm and 

different types of product in each industrial group has an impact 

on average capital intensity. Industries indicating a high degree 

of labor intensity consist mostly of small-scale firms. 

Q Saeng 3nnguanrung, Somsok Tambunlertchai and Nit Sammapan, "A 
Study of Small and Medium Scale Industries in Thailand," 
National Institute of Development Administration and 
Thammasat University, 1977. 
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Tabl" 2.'): DEVLLOPMENT OF LABOUR INn:l!SIVE INDUSTRY 

Labour Requirements by Industries Ac=ordinq to the Trade Categories, 1973 

(N~r of Workers per one millon baht of value added) 

Industries 

Alcoholic bevera9e 

Ci.gars and Ciqarec~es 

Cement, concrete 

Passenq~r car assembly 

Iron and Steel 

Bus and truck assembly 

Elect.ric wires and cables 

Rubb"r tyres and cables 

Glass, glass products 

Vegetable oils and fats 

Non-alcoholic beverages 

Dairy produci: 

Texl:ile yarn and thread 

Essen~ial oils, perfume and 
toiletries 

Materials of r.lbber 

Sugar 

Chemical products 

Tapioca flour 

Paper and paper board 

P.aper products 

H~torcycle and non-motorized 

Woad products 

Phannaceui:icals 

Misc. mfg. art's nes. 

MOnosodium glutamate 

ChemicAl. materiala 

Agricull:ural machinery 

Shaved wood 

Textile fabrics 

Printed matter 

Plastic mal:erial 

Non-ferrous metal 

Furniture 

vehicles 

Non-metallic construct~~~erial 

Vehicle parts 

~l 
VA 

4.9 

5.) 

8.8 

9.5 

10.7 

11.5 

11. 7 

lJ.A 

14.) 

14.) 

14.4 

14.8 

16.l 

15.2 

18.0 

18.l 

19.5 

20.0 

20.l 

21.6 

22.7 

23.4 

24.l 

24.5 

24.9 

25.2 

28.l 

25.5 

29.4 

)0.1 

)l.4 

)3. 2 

34. 4 

34.6 

36. 7 

Radlo, TV. • ~lec,household app. 37.4 

Metal products 42.0 

Matches 45. 5 

Rubber products 49.2 

Non-electrical machlnery 6l.8 

Cereal preparations 61.9 

Clothin·l 72. J 

Leather produci:; 80.J 

Footwea.: 84. 4 

Textile articles 84.4 

Cordage and r~pe 86.S 

Pottery, ch1ns and earthenwdre 89.3 

Contect:.onery 118. 2 

4 

8 

9 

10 

11 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2) 

24 

25 

26 

27 

28 

29 

)0 

31 

)2 

33 

)4 

)5 

)6 

37 

)R 

)9 

40 

41 

42 

43 

44 

45 

46 

47 

48 

_!:_l 
VAT 

12.2 

6.4 

20.4 

~2-5 

23.2 

:n.o 
19.5 

26.5 

24.5 

20.5 

H.O 

25.8 

21.6 

26.8 

24.) 

24.2 

3.7 

26.5 

27.4 

25. 9 

28.7 

25.6 

29.3 

32.l 

25.8 

28.4 

35.6 

)0.6 

32.3 

2l. l 

32.) 

3).2 

35.9 

)7.6 

18 • .; 

40.l 

·IS. 7 

47.9 

48.4 

57.7 

58.8 

74.J 

71.8 

71.9 

74.9 

101. 3 

L/V~ • Workers per onf! million baht of value added, dJ.rect. 

L/VAT • Workers per one million baht of value added, direct plus indir~ct 

of home goods. 

Rankin9 from the le .. st to the most labour-1ntens1'J't'! ir.d:Jstri'!s. 

Ra.nk
2 

4 

7 

9 

8 

17 

12 

)0 

15 

6 

19 

11 

10 

35 

18 

20 

16 

22 

l) 

23 

26 

14 

21 

)2 

24 

28 

25 

27 

28 

31 

)) 

)b 

37 

38 

)9 

41 

40 

43 

42 

46 

44 

45 

47 

48 

' 
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/a 
Table 2 .10: FIXED ASSETS TO LABOUR RATIO BY INDUSTRY, 1977 

Industry Fixed Assets/Worker 
(~ 000) 

Food 112.6 

Beverage 81.0 

Tobacco 29.4 

Textiles 296.1 

Wearing apparel 50.l 

Leather products 98.5 

Footwear 45.2 

Wood products 21.6 

Furniture 50.6 

Paper products 86.8 

Industrial chemical~ 400.5 

Other chemical products 82.3 

Rubber products 50.7 

Plastic products 85.2 

Pottery 34.6 

' Glass products 127.7 

Non-metallic mineral products 110.9 

Iron and steel products 4?..l 

Non-ferrous metal 51.9 

Fabricated metal products 88.8 

Machinery 114. 7 

Electrical appliance 61.5 

Transport equipment 63.7 

Scientific equipment 105.1 

Miscellaneous 48.6 

Total 112. 5 

Note: /E, at replacement cost 

Source: Saeng Sanguangrung, Somsak Tambunl~rtchai, Nit Sarnanapan, op. cit. 
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In this study, an attempt is made to identify 

factor intensity in the manufacturing sector. In general, there 

are many indices to be used for measuring the labour intensity. 

The basic one is the ratio of capital to labor (K/L) which is 

commonly used as a measure for capital intensity. However, due to 

the difficulty of obtaining capital data, some turn to use L/Y 

ratio or I/Y ratio. In this study, we follow some earlier studies 

which use l3bor as a percentage of value added as an index for 

labor intensity to rank industries. To utilize this concept, we 

assume that factor and product markets are quite perfect and 

wages are determined by the influence of demand and supply and 

not affected by minimum wage imposed by labor union. 

Table 2.11 shows the volume of employment by 17 

subsectors based on the data obtained from 1980 labor force 

survey conducted by the National Statistic Office. It is obvious 

that the number of employment in each industrial group presented 

in the Table is influenced by the number and the size of the 

firms included in each sub group. Moreover, considering that the 

sample included in the survey are mainly large sized, the 

reported figures tend to be biased against the industrial groups 

with large proportion of small firms. 

To examine employment generating capacity of a 

given industry, at any given level of output, we measure the 

ratio of number of workers employed per one million baht value 

added. The findings, es shown in Table 2.11, are that machinery, 

beverage, tobacco, 

capital-intensive 

basic chemical and chemical 

activities, whereas leather 

products are 

and leather 

' 
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Table 2.11: LAbOUR INTENSITY BY INDUSTRIES 

Total number of workers 

1 million baht value added 

Leather and Leather 
products 

Fabricated IDtLal 

Metallic mineral products 

Other manufactured products 

Textile 

Rubber and rubber products 

Transport equipment 

Basic metal 

Food processing 

Electrical and electronics 

Wood and wood products 

Petroleum refineries 

Pulp,paper and paper products 

134.65 

20.045 

17.620 

16.294 

15.957 

13. 668 

10. 726 

9.528 

8.466 

7.o:.s 

6.862 

6. 716 

4.903 

Basic chemical and chemical products 2.6407 

Tobacco 2.454 

Beverages 2.292 

Machinery 1.524 

Source: Data for computation are obtained from ~ 

1) 1980 Labour Force Survey conducted by the NSO. 

2. 1980 Input-output Table. 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

]_4 

15 

16 

17 
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products, textiles, rubber, non-metallic product and fabricated 

metal are labor intensive activities. 

In fact, this measure of labor intensity in any 

given industry is subject to many limitations. Firstly, accurate 

and complete data on employment are not available at present. 

Secondly, industries with high profits in the observation period 

may appear to be relatively more capital-intensive than others. 

Thirdly, already mentioned, the calculated figures tend to be 

biased against industrial group containing large proportion of 

small firms. 

better 

It is commonly believed that large firms have 

chances to change their production process towards 

capital-intensive technology than that of small firms. The use of 

capital and labor in any industry depends on many factors: size, 

type of production, degree of technology transfer, flexibily of 

production process for adjusting to new technology, relative 

price of inputs, share of capital and labor cost in total 

production cost and so on. The existing labor market in Thailand 

where wages have been distorted by the legal minimum wage rate 

must lead to an inefficient utilization of resources. 

Skill composition of Industrial Workforce 

Consistent time-series data on the skill 

composition of industrial work force are not available in 

Thailand. A report on employment situation in Thailand by the 

World Bank based on the labor force survey indicates that 
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unskilled workers employed in the industrial sector declined from 
l!_ 

88 per cent in 1960 to 79 per cent in 1970. In terms of cross-

section analysis, a study by Narongchai Akrasanee and Siri-

Luksana Chutikul reveals that skilled workers for all firm 

covered in the industrial survey have accounted for 15.7 per cent 

of the total labor force in 1970 and 17.8 per cent in 1973. High 

skilled labor force ratios are apparent in cement, chemical, 
/2 

glass, metal and beverage industries. However, due to a very 

high variation in the skilled labor's wage rates across industry, 

the reliability of computec skill index is doubtfully reduced. 

Another attempt to analyse skilled workers 

composition in the total industrial labor force is done by Saeng 
/3 

Sanguaruang, and et.al. In their study, workers are classified 

into 6 categories, namely family workers, managerial personnel, 

sale personnel, technicians, general factory workers and others. 

Skilled workers, according to thjs study, include managerial 

personnel, sales personnel, technicians and engineers. The 

proportion of skilled workers in total workers varies from one 

industry to the other. They surprisingly, find that the smaller 

firms employed a higher proportion of skilled workers than the 

larger firms which seems to contradict to general beliefs. 

Table 2.12). 

l! "Thailand Special Report on Employment," 
Discussion Paper, October 1977. 

World 

(See 

Bank 

/2 Narongchai Akrasenee and Siri-Laksane Chutikul "Wu~e 
Differentials in Manufacturing Industries," Discussion 
Poper No. 77-02, Manila: Council for Asian Manpower 
Studies, February, 1977. 

/3 op.cit. 
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An attempt is made in this study to examine 

capital intensity and skill intensity of industry utilizing the 

measure of number of workers employed per one million baht, per 

non wage value added and per one million baht wage value added. 

Utilizing the data on employment for 1980 NSO's labor force 

survey and value added from NESDB, the findings are reported in 

Table 2.12. The findings show that the capital indices are 

similar to those presented in T~ble 2.11. Industries which 

generate more employment capacity are leather and leather 

product, fabricated metals, non-metallic and textiles whereas 

machinery, beverage, tobacco and basic chemicals are relatively 

more capital intensive. 

For the skill intensity indices as measured by the 

ratio of number of workers per wage value added, the findings are 

correlated with capital intensity to the extent that industries 

which are relatively capital intensive use highly skilled labor 

in their production process. These industries include machinery, 

basic chemicals and chP,mical products, beverage and tobacco. 

Industries which are relatively more labor-intensive employ 

relatively more unskilled labor. These are leather and leather 

product, refinery, fabricated metol, non-metallic and textile. 

Again, it should be noted that simple measurements 

of intensity of input usedin industries 

limitations. 

is subject to many 
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Table 2.12 CAPEAL MD SKILL INTENSITY BY INDUSTRIES 

Capital Intensity Skill Intensity 

Machinery 

Beverage 

Tobacco 

Basic chemical and 
chemical products 

L /1. 
/NW VA 

2.13 7 

2.632 

2.793 

3,4.01 

Paper and paper products 5.348 

Refineries, and petroleum 7.042 

Wood and Wood products 8.621 

Electrical and Electronic 9.276 

Food processing 12.048 

Basic metal 12.50 

Transport equipment 14.286 

Other manufactu=ed 22.220 

Export 

Textile 

~etallic products 

Fabricated i metal 

Leather and Leathef 
pro:lucts 

22.222 

23.810 

26.316 

166.67 

/2 
Rank-

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

L/ /1. 
WVA 

5.348 

16.273 

20.234 

15.385 

30. 377 

166.67 

33.659 

29. 464 

28.570 

4•:.016 

42.319 

61. 237 

57.068 

71. 429 

88.028 

588.230 

/4 
Rank-

1 

3 

4 

2 

7 

15 

8 

6 

5 

9 

10 

12 

11 

13 

14 

16 

Note ; 1) L/ NWVA number of workers employed per one million baht of n::in-wage 

value added 

2) Ranking from the least to the most labour intensive. 

3) L/WVA 
number of workers employed per one mi lU on baht of wage 

value added 

4) Ranking from the least to the most skill intensive. 
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Pattern of Manufacturing Distribute by Scale of Industries 

An important characteristic of the manufacturing 

sector is the prominent small and medium s~ale industrial 

establishments. The study by Saeng Sanguanruang and others in 

1975 indicated that firms which employed 10-49 workers were from 

nearly all types of industry despite the bias 
/l 

in government 

policies towards large scale industries. Industries with 

relatively a higher proportion of medium scale firms are those 

engaging in tobacco and chemical products, whereas industries 

with a higher proportion of large scale firms are food, textile 

and rubber products. However, the difference in scale is formed 

within the same industry producing different products. 

Another attempt to identify pattern of 

manufacturing distributed by scale of industries was done by 
l~ 

Narongchai Akrasanee and Associates using the 1980 NSO's 

survey. As expected, the study indicates that small scale 

industries are formed in almost every type of manufacturing 

activities, particularly food, tobacco, textiles, wood furniture, 

paper, leather, rubber, chemical, non-metallic, basic metal, 

machine, electronic and transport equipment (see Table 2.13). 

Industries with relatively a high proportion of medium scale 

firms are found in those engoging in beverage, tobacco, footwear, 

/1 Saeng Sanguanruang and others, op.c]t. 

l_g_ Narongchai Akrasanee and Associates, Small and Medium Scale 
Industries in Thailand, World bank Report, 1982. 

' 
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Table 2 .13 SAMPLED FIRMS: NUMBER OF RESPONDING FIRMS CLASSIFIED 
BY MANtJFACTURING SECTORS AND SIZE OF WORKERS IN 1979 

Manufacturing Number of Workers 

0-9 ·bLa 10-49 0ii[a 50-199 o,o /a >200 .,•/a 

Food 12 12. 1 38 38. ~ 26 26.3 23 23.2 

Beverage 5.0 2 10.0 12 60.0 5 25.0 

Tobacco 2 4. 2 18 37.5 23 47.9 5 10.4 

Textile 14 11.2 46 36.8 32 25.6 33 26.4 

Footwear 6 40.0 0 0.0 7 46.7 2 13.3 

Wood Production 5 20.0 10 40.0 8 32 .0 2 8.0 

Furniture 2 33.3 3 50.0 16.7 0 0.0 

Paper 0 0.0 8 4 7. 1 5.9 8 4 7. 1 

Leather 2 40.0 20.0 20.0 1 20.0 

Rubber 3.2 12 38.7 10 32.3 8 25.8 

Chemical 3 3.3 40 44.4 33 36.7 14 15.6 

Petroleum 0 0.0 0 0 .0 2 100.0 0 0.0 

Non-metallic 7 8.3 44 52.4 24 28. ti 9 10. 7 

Basic Metal 3.0 19 53.6 5 15.2 8 23.5 

Metal 6 12.5 24 50.3 13 27 .1 s 10.4 

Machin;: 7 21. 2 22 66 7 4 12 1 0 0.0 

!::i12urical 4.0 6 24.0 10 4C.O 8 32 .0 
Transport equipment 4 12.9 8 25.8 7 22.6 12 38.7 
Miscellaneous 2 8.0 18 72.0 5 20.0 0 0.0 

Total 76 10.0 319 41.9 224 29.4 143 18.8 

[a Row percentages. 

f.Y Col u!l'r. percentages. 

s. NSO 

Total 0,. 

/b 

99 12. 9 

20 2.6 

48 6.3 

125 16.4 

15 2.0 

25 3 3 

6 0 0 

17 2 2 

5 0 0 

31 4. 1 

90 11 8 

2 0 0 

84 11 0 

33 4.3 

48 6 3 

33 4 3 

25 3.3 

31 4 1 
25 3 3 

762 100.0 
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petroleum and electrical industries. Small firms appear to be 

engaging in footwear, wood product, furniture, leather and 

machinery industries while large firms are formed in food, 

beverages, textile, paper, rubber, basic-metal, electricals and 

transport equipments. 

Regional Distribution 

Many studies aimed at identifying the regional 

distribution of the Thai manufacturing sector indicate that 

manufacturing activ1ties are highly conc~ntrated in Bangkok 

l1 
Metropolitan and the Central region. The recent study by 

Narongchai Akrasanee and Associates conclude the same result of 

excessive con~entration of economic activities in Bangkok and the 
~ 

c~ntral region. Using the data on numbtr of established firms 

during 1969 to 1980, the figures reveal high proportions of small 

scale enterprises and excessive concentration in Bangkok and the 

central region. 

/1 World Bank, Industrial Sector Background Report, 
Industrial Development and Finance Division 
Department, August 1982. 

Volume I, 
Project 

Mingsan Santikarn and others, Industrialization and Rural 
Employment in Thailand, Chiengmai University, March, 1981. 

Somsak Tambunlertchai and Chesada Loohawunchit, "Labor 
Intensive and Small Scale Manufacturing Industries in 
Thailand", in Rashid Amjad (editor), The Development of Labor 
Intensive Industry in ASEAN countries, Asian Employment 
Program, ARTEP, 1982. 

/_2 Narongchai Akrasanee and Associate, op.cit 

\ 
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Table 2.14 shows the distribution of registered 

factories in different employment sizes by region. Firms with 

less than 10 employees obtained 63.17 per cent share and those 

with 10-49 workers 30.22 per cent of the total. 

presented in the table also indicate a high 

The figures 

degree of 

geographical concentration. There were 13,874 firms or 45.8% 

locating in Bangkok, 7,704 firms or 25.4% in the central region, 

3,770 or 12.4% in the Northeast, 2,654 firms or 8.8% in the North 

and 2,286 firms or 7.5% in the South. In addition, most of the 

large sized firms were located either in Bangkok or the Central 

Region. However, the figures are probably overestimated since 

firms in Bangkok and the Central region are likely to be 

registered with the Factory Control Division more than firms in 

the other regions. 

Sectoral Growth 

As already mentioned, the growth of manufacturing 

sector has contributed significantly to the GDP increase over the 

past two decades. In addition, the growth trends are not uniform 

across all industrial branches. It is worth going through briefly 

the important sectoral growth of the manufacturing sector. In 

this section, 

manufacturing 

we shall discuss the elasticities of sectoral 

value added of certain industries to total 

m&nufacturing value added. In fact, this simple calculation can 

be used as a tool for forecasting industrial 

future. 

growth in the 



Table 2.14 1 CONSOLIDATED TABLE ON OVERVIEW OF THE INDUSTRIES BY HANUFACTURING· SECTORS 

AND SIZE OF WORKERS IN 1979 

---
Items Size of workers 

0 - 9 10 - 49 so - 199 

Number of existing firms in 1980 19, 134 9,154 1,610 

(63.2) ( 30. 2) ( s. 3) 

Number of existing firms by regions119 1 134 9,154 1,610 

(100.0) (100.0) (100.0) 

Bangkok 9,209 4,081 470. 

(48.l) (44 .6) ( 29. 2) 

Central 4,591 2,279 647 

(24 .O) (24.9) (40. 2) 

Northern 1,544 909 159 

(8 .1) (9.9) (9. 9). 

Northeastern 2,33~ 1,180 229 

(12.2) (12.9) ( 14. 2) 

Southern 1,458 705 105 

(7.6) ( 7. 7) ( 6. 5) 

Value of outputs (B millior.) /~ 9,939.40 24,834.33 37,269.83 

(7 .o> (17.4) ( 26. 1) 

Average value of output per 

firm, (B million)/~ 0.60 3.09 24 ,83 

Source : Narongchai Akrasanee, op,cit. 

"*' 

200 and over 
-·-

390 

( 1. J) 

390 

(100.0) 

114. 

(29.2) 

187 

( 4 7. 9) 

42 

( 10. 8) 

29 

(7. 4) 

18 

( 4. 6) 

70,578.09 

(49. 5) 

194.43 

Total 
---

30, 288 

(100.0) 

J0,288 

(100,0) 

13,874 

(45,8) 

7,704 

( 25.' 4) 

2,654 

(8. 8) 

3, 770 

( 12. 4) 

2,286 

(7.5) 

142,62l.6'i 

(lOO.O) 

5. 38 

w 
Vl 
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The calculation of elasticity of manufacturing 

value added with respect to total manufacturing value added has 

been made for the period of 1970-1983. However, due to the two 

oil crises occured in the period covered in the study, these 

calculations may not capture the realistic picture of the 

future. If they are to be used for the simple forecasting, the 

period over which thc!P calculation should be made must be the 

one that is likely to be duplicated or stable in the future. 

The elasticity measures are calculated over 

an interval using the regression analysis presented below. 

or log 

where 

MVA 

MVA 
it 

MVA. 
it 

s 
a. MVA 

1. t 
1. 

log a. + S. log MVAt 
1. 1. 

= manufacturing value added of sector i 

in period t 

MVA = total manufacturing value added in 
t 

period t 

S. = elasticity of manufacturing value added 
1. 

of sector i with respect to total 

manufacturing value added. 

The estimated elasticities by industries are 

presented in Table 2.15. Among industries with very high 

elastictities of the total manufacturing value added are chemical 

products, ceramics, transport equipment, electricA.l and 

electronics snd textiles industries. Industries with considerably 

low elasticities with respect to the total manufacturing value 

' 
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Table 2.15 ELASTICITIES OF MAi.'WFACTURING VALUE ADDED BY INDUSTRIES,1970-1983 

1. Foods 

2. Beverage 

). Tobacco 

4. Textiles 

5. Leather and leather products 

6. Wood and wood products 

7. Paper and paper products 

8. Basic chemic,:i.ls 

9. Chemical products 

10. Refineries and petroleum products 

11. Rubber and rubber products 

12. Plastic products 

1). Ceramic 

14. Glass 

15. Other non-metallic mineral products 

16. Iron & steel 

17. Non-ferrous metals 

18. Fabricated metals 

19. Machinery 

20. Electrical industrial machinery 

21. Transport equipment 

22. Others 

a1ogMVA. 
i 

dlogMVA 
t 

El . . ~ f . I 1 ast1c1ty or manu acturing -

value added 

o. 7 330 

0.8728 

0.5634 

1.3247 

o. 3860 

0.1859 

1.2106 

0.8908 

1. 5070 

0.4702 

1.1627 

0.6505 

1.6413 

1.1515 

o. 9613 

o. 2873 

o. 3956 

0.1492 
1.0229 

1. 3952 

1.4485 

1.6381 
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added are wood and wood products, fabricated metal, iron and 

steel and non-ferrous metals. 

These calculated elasticities reflect the non-

uniform growth trend across industrial subsectors. The estimated 

elasticities could be used to forecast tte structure of 

production in the future. However, the very important assumption 

underlying this procedure is that the historical values of ~. and s. 
L L 

would remain constant in the future. Since, the calculation is 

made over the period of the two oil shocks, the use of estimated 

a. and 
L 

B. 
L 

limitations. 

for forecasting industrial growth will be subject to 

' 
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Analysis of Structural Change in Industrial Sector 

The preceding section is a discussion on the past 

and present structural changes in Thailand's manufacturing 

sector. This section presents an analysis of structural changes 

taken place in the industrial sector. 

There are many factors responsible for a rapid 

growth and structural changes witnessed since the last dec~de. 

Those include agricultural production, intensity of energy use, 

productivity of primary factors of production, import 

substitution and even long run propensity to import. Variations 

in these parameters can contribute to the process of structural 

changes in industrial sector. 

The useful source of information for analysing the 

structural changes resulting from the above conditions is a 

technical coefficient matrix. From the input-output table 

constructed 

coefficient 

by NESDB in 1980, the matrix of technical 

(a .. 's) 
1J 

is derived. After regrouping 93 industries 

classified in the Input-Output scheme into the 22 industrial sub-

sectors and other non-manufacturing subsectors shown in Appendix 

2, the matrix of technical coefficient a .. 
1] 

is newly 

constructed. The procedure is to divide each column by column 

total the computed technical coefficients, a .. 's 
1J 

the pattern of out.lays for each account in l98r. 

described 

They are 

consequently, a valuable source of information on the structu e 

of the economy. 

' 
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The technical coefficients a .. 
l. J , 

provide 

information on the structure of the manufacturing sector. This 

section discusses an analysis of the Thai manufacturing sector by 

making use of the available input-output table. 

1. Classification of sectors. The square nature of 

the input-output \;<"_Ole provides a simple framework of 

interdependence among economic units resulting from the sales of 

commodities from one sector to another and fro111 the use of 

primary factors. To sell its product, each industry can sell its 

product to household, firm and government or foreign countries. 

Therefore, on the output side, sectoral output is used either as 

intermediate products or for final demand. On the other hand, to 

process its product, each industry will purchase goods from other 

industries as materials or inputs. Inputs, therefore, are either 

processed products of other sectors or drawn directly from the 

primary sector as labour or capital. These inter-industry 

transactions can be shown in the following diagram. 

Sector 

II 

Primary inputs 

1 
I 
I 
I 
I 
I 
I 

I 

n 

Output Distribution 

Sector 

l - - - -

a 1u-----------

- n 

a ----iln 
I 

I 
I 

'---­a ----------- - ~ 
nl 

v -
1 

nn 

- - - - - - - - - - - - v 
n 

Final Demand 

F 
11 

I 

t 
n 

' 
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As shown, along each row, it shows the extent of 

the proportion of output of each industry from a given industry 

is distributed among other industries. Along each column, the 

proportion of inputs to each industry from a given industry is 

shown. 

We define ). 
i 

as the proportion of output i that 

is distributed to intermediate use and e as the proportion of 
i 

inputs that are drawn from other sectors. Algebraically. 

is written 
n 

' l: '· . == a. 1 
j ==l 1j 

n 
e. r a .. 

1 . l 11 1= ..:: 

where a .. 
1] 

is technical c0efficient of input used 

to produce the output of i. 

The arithmatic of 
I 

and e 's means ), . s are 1 i 
1 n 

~ - I: J. 
r,i=l i 

n 
e .!_I: e 

Di=l i 
Each industry is ranked according its calculated \ 

and e The arithmatic means ( ~- and e partition the set of 

ranked industries into 4 sub regions as follows. 

Sector i (ranked) 

I 
I I 

II I 

Sector j - - - - - - - i - - - - (J 

(ranked) 
III IV 
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It could be seen that sectors falling in the region 

I where A and e smaller than overall arithematic means A and 8 

are sectors that use mostly primary inputs and sell their output 

primarily to final demand. Alternatively, sectors with :\ and e 

greater than A and e (falling in region IV) are sectors that 

are designated as intermediate-manufacturing. They sell most of 

their outputs as intermediate products or to other sectors and, 

at the same time, draw on basically non-primary inputs. Sectors 

fal 1 ing in region II I with A < A and e > e refer to those 

which are designated as intermediate-final. They sell most of 

their outputs for final demand but drew manufacturing inputs 

from other sector. Finally, sectors in region II (or with :\ "';>;. 

and e < e are designated as primary-manufacturing. They sell 

most of their outputs as intermediate inputs to other sectors but 

drew basically primary inputs. 

An investigation of the partitioned mntrix into 4 

subregions from our re-grouped Input-Output Table (1980) based on 

32 subsectors reveals some interesting characteristics of 

Thailand's manufacturing sector. As shown in Table 2.16 and Table 

2. 17 there are 8 industrial subsectors falling into region I; 

these are glass and glass products, fabricated metal, ceramics, 

tobacco, Leverage, chemical products, plastic products and other 

manufactured products. These industries whose A and e are below 

averages ( A and 6 ) use mostly primary inputs and sell most of 

their outputs to final demand. The value added originated from 

these industries constituted about 5.42 per cent of the total GDP 

in 1980. The outputs of these industries accounted for 16.51 per 



- 43 -

Table 2 .16 CALCULATED 8. BY INDUSTRIES, 1980 
1. 

1. Unclassifitd 

2. Nonferrous metals 

3. Foods 

4. Rubber & rubber products 

5. Other non-metallic mineral products 

6. Textiles 

7. Construction 

8. Iron & steel 

9. Leather & leather productE 

10. Transport equipment 

11. Electrical industrial m?chinery 

12. Machinery 

13. Basic chemicals 

14. Transportation & communication 

15. Wood & wood products 

16. Palp & paper 

17. Glass & gl~ss products 

18. Fabricated metals 

19. Ceramic 

20. Tobacco 

21. Other manufactured products 

22. Electricity & water supply 

23. Chemical products 

24. Plastic products 

25. Services 

26. Banking & insurance 

27. Beverages 

28. Agricultures 

29. Refineries 

30. Trade 

31. Mining 

32. Public administration 

e. 
1 

n 

L a .. 
i= 1 1.J 

1.0 

.826953 

• 751912 

.662813 

.630016 

.627797 

.617838 

.615748 

.604700 

• 581886 

• 563505 

• 543357 

• 530958 

• 509277 

• 509159 

• 4A872 

• 467724 

.462321 

.455895 

.45400 

.44260 

.44000 

• 42957 4 

• 394807 

• 332661 

• 286028 

• 265196 

• 231824 

• 206712 

.149768 

.12417 

o.o 

e 0.47522 

Source Data for computation are drawn from 1980 Input-Output Table. 

' 
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Table 2. 17 CALCULATED >..BY INDUSTRIES, 
1 

1. Trade 

2. Agricultures 

3. Refineries & petroleum products 

4• Textiles 

5. Mining 

6. Transportation & communication 

7. Electricity & wa~er supply 

8. Services 

9. Foods 

10. Iron and steel 

11. Pulp & paper & paper products 

1980 

-----
12. Wood & wood products 

13. Transport equipment 

14. Besic chemicals 

15. Non-ferrous metals 

16. :&l.nking & insurance 

11. Other non-metallic mineral products 

18. Construction 

19. Machinery 

20. Electrical industrial machinery 

21. Rubber and rubber products 

22. Leather & Leather products 

23. Tobt\cco 

24. Fabricated metals 

25. Chemical products 

26. Plastic products 

27. uther manufactured products 

28. Glass & glass produ~ts 

29. Unclassified 

30. Beverages 

31. Ceramic 

32. Public administration 

n 

\i L: a .. 
j=l lJ 

2.13411 

1. 68075 

1.49969 

.99849 

.94289 

.86799 

• 71305 

.66523 

• 6617 4 

• 59016 

• 58708 
\ 0.47526 -

• 37114 

• 34070 

• 32416 

• 31576 

.28251 

• 26488 

.25197 

• 21927 

.18109 

.18031 

.15992 

.14437 

.14035 

.12818 

.12258 

.10585 

.10165 

.07122 

.06906 

.03235 

o.o 

Source Data for computation are drawn from 1980 Input-Output Table. 
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cent of the total manufactured outputs. 

The sectors falling in region IV or with X and e 

greater than the averages ( A and 8) include processed food, 

textiles, iron and steel and paper and paper product ~ndustries. 

These sectors are designated as intermediate-manufacturing. 

Outputs of these industries are used mainly in other subsectors 

including themselves. At the same time, inputs to these sectors 

are mainly drawn from other sectors as well. Consequently, 

industries fell into this region are mostly resource-based where 

their main inputs are drawn from other sectors especially 

agriculture. The combined share of value a~ded originated from 

these indu~~ries was 11.39 per cent of the country•s total value 

added in 1980 and combined outputs accounted for 43.66 per cent 

of the total manufactured outputs in the same period. 

Industries which are designated as intermediate-

final are those which fall into region III. These industries are 

non-ferrous metal, rubber and rubber prod~cts, other non-

metallic, leather and leather product, transport eq~ipment, 

electrical industrial machinery and appliance, machinery, basic 

chemicals and wood and wood products. These sectors sel] most of 

their output for final demand but drew manufacturing inputs from 

other sectors. The value added originated fr·om these industries 

to the country's GOP was 7.53 per ~ent in 1980 and their combined 

output accounted for 28.89 per cent of the total manufactured 

output in the same period. 

' 
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Finally, the sectors falling into region II are 

designated as primary-manufacturing. Thesesectors sell most of 

their products as intermediate inputs and heavily require primary 

inputs in their production process. Those sectors are mainly non-

mapufacturing subsectors; for instance, trade, agriculture, 

mining, electricity and water supply and service. Only one 

industrial subsector folls into this group, and that is 

refineries and petroleum prdducts. 

Table 2.18 demonstrates the manufacturing output 

and value added, originated from these 4 industrial subgroups. 

Judging from the number of industries falling into the 4 

categories, most of the industries are producing their outputs to 

meet the final demand. In other words, there are 17 out of 22 

Group 

Table 2.18: MANUFACTURING VALUE ADDED AND 

OUTPUT ORIGINATED BY 4 INDUSTRIAL 

SUBGROUPS IN 1975 AND 1980 

No. of 
Industries 

Value added 
to total GDP 

per cent 

Output to total 
manufacturing 

-----------
I. Primary-final 8 5.42 16.51 

I I. primary-manu-
facturing 1 1. 75 6.72 

I I J. intermediate 
final 9 7.53 20.89 

IV. intermediate-
manufacturing 4 11.39 

Total 22 26.09 

------------------------·-----------·---

' 
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industries whose main outputs are used for satisfying domestic 

and foreign markets. Among these 17 industries, about one half 

intensively use primary inputs in their production process. There 

are 5 industries which most of their products are intermediate 

inputs to other sectors. In fact, we wish to see the majority of 

industries falls into the fourth category which was usually 

experienced in the industrialized countries. In the Thai case, 

only 4 out of 22 industries are producing products for 

intermediate inputs and using ~ther sectors' outputs in their 

production. However, since this subgroups includes food 

processing and textile industries--the two most important 

subsectors--its combined share to GDP and total manufacturing 

output the largest among the 4 subgroups. However, the unbalanced 

growth in the i~nustrial sector seems to exist in the sense that 

most industries are still in the first, second and third regions. 

Backward and Forward Linkages 

It may be true that the coefficient of a .. I 5 
lJ 

(hence, A's and 8.•s) can somehow reveal 
i l 

further information 

on forward and backward linkages. However, the industrial 

sectoral linkages are not necessarily dire~t. It is often the 

case where sectors are tightly related to one another in an 

indirect way. As a consequence, 

be judged from the direct a .. 
1. J 

linkage coefficients should not 

coefficients. In fact, they have 

to be identified by elements in the inverse (I-A) matrix. 

' 



- 48 -

The intensity of the linkage as indicated by 

coefficients discussed here is only one dimension of linkage. In 

general, it is misleading if we take into account of the fact 

that a sector may show a large value for the linkage coefficient 

but it may be, at the same time, be linked to only a few sector. 

u as follow 
j 

and 

~e firstly define linkage coefficient as Ui and 

u 
i 

u 
j 

n 
I b 

j=l 

n 

I b 
i=l 

ij I 1 

n 

ij I 1 --
n 

n n 
I L: b 

i=l j=l ij 

n n 

L: L: b 
i=l j=l ij 

-1 
where b 's are the elements of the inverse matrix (I-A) and 

ij 

where the average of 

n 
1 L: U. 
n i=l l. 

n 

1 L: U 
n j=l j 

u = 1 

These coefficients would partition the inverse 

matrix (i.e. the matrix of total effects) into 4 regions: 

and 

u 

u.< u 
J 

u 
I 

I 
I 

I 
I ----------

L 

l 
I 
I 

_J 
I 

I 

J 
Sectors falling into region I are those with U. < ll 

1 

These sectors are designated to be low forward and 

-
backward linkages. Region II includes sectors with ui_> U and u.< u 

J 

or with high forward linkages but low backward linkages. Sectors 

' 
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included in Region III are those with u <. u 
i 

and u.> u 
J 

or with low forward linkages but high backward linkages. Finally, 

sectors falling in the region IV are those with -
u. > u 

1 
and 

u > u ) 
j 

indicating both high forward and backward linkages. 

An investigation of the inverse matrix from the 

reconstructed 1980 input-output table reveals some interesting 

facts on industrial linkages in the Thai manufacturing sector. 

As shown in Table 2.19 and 2.20, there are 8 industries out of 22 

with low forward and backward linkages. Those industries are wood 

and wood products, ceramics, glass and glass products, ch~mical 

products, tobacco, beverages, plastic and other manufactured 

products. These industries's outputs accounted for 25.06 per cent 

of the total manufactured outputs and their combined value added 

constituted about 6.54 of the GDP in 1980. 

There is only one sector with high forward linkages 

but low backward linkages ( u. > u 
1 

is refineries and petroleum products. 

and u < u 
j 

and that 

The output of this sector 

accounted for 6.72 per cent in the total manufactured outputs and 

the value added originated from this sector was 1.75 per cent of 

the GDP in 1980. 

Industries with low forward linkage but high 

backward linkage 

leather products, 

u. < u 
1 

and 

non-ferrous metal, 

u. > u 
J 

are leather and 

transport equipment, other 

non-metallic products, rubber and rubber products, machinery, 

electrical jndustrial machinery, basic industrial chemicals and 

fabricated metals. Industries fall into this category had a 

' 
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Table 2. 19 :CALCUL~TED U.BY INDUSTRIES. 1980 
1 

1. 

2. 

3. 

4. 

5. 

6. 

7. 
8. 

9. 
10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 
28. 

29. 

30. 

31. 

32. 

Wholesale & retail trade 

Agriculture 

Refineries ar.d Petroleum 

Textiles 

Transportation & communication 

Electricity & water supply 

Mining 

Service 

Iron and 3teel 

Foods 

Pulp and paper product 

Transport eC!_uipment 

Bankine and insurance 

Wood and Wood product 

Basic industrial chemicals 

Construction 

Non-ferrous metals 

Other Non-metallic products 

Machinery 

Rubber and rubber products 

Unclassified 

Electric industrial machinery 

Fabricated metals 

Chemic.al products 

Leather and leather product 

Plastic product 

Tobacco 

Beverage 

Other manufactured products 

Glass and glci.es products 

Ceramic and earthern wears 

Public administration 

u. 
]. 

L: b .. /l 
j l.J - z ~b .. 

n 1 J lJ 

2.476371 

2.148229 

2.046121 

1.735844 

1.334467 

1.308886 

1. 286853 

1.188657 

1.141133 

1.133506 

1.088687 

0.921376 

0.914015 

0.853488 

0.830946 

0.790657 

0.782139 

0.766883 

0.762523 

0.712241 

0.710264 

0.709314 

o. 674515 

0.669014 

o. 667381 

0.659425 

0.650966 

0.634634 

0.630897 

0.628731 

o. 584870 

0.556947 

u = l 

Source Data for computation are drawn from 1980 Input-Output Table. 
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1980 Table 2.20 :CALCULATED U.BY INDUSTRIES, 
J 

U.=~b .. /l 
J l. l.J - i:;:: b .. 

1. Unclassified 

2. Iron and steel 

3. Textiles 

4. Leather and leather products 

5. Foods 

6. Construction 

7. Non-ferrous metals 

8. Transport equipment 

9. Other Non-metallic products 

10. Rubber and rubber products 

11. Machinery 

12. Electrical industrial machinery 

13. Ba.sic Industrial chemicals 

1.526153 

1-320136 

1.256241 

1. 237857 

1.164100 

1.157893 

1.157619 

1.129692 

1.114702 

1.106342 

1.091196 

1.084832 

1.035262 

14. Fabricated metals 1.0227 36 

15. Pulp paper and paper products 1.007368 

n ij l.J 

~~~~--~~~~~~-~~---~~~---~-~~ u ~ 

16. Transportation & communication 0.999274 

17. Wood and wood products O. 996269 
18. Other manufactured products 

19. Ceramic and earthern wears 

20. Glass and glass products 

21. Chemical products 

22. Tobacco 

23. Electricity & water supply 

24. Plastic products 

25. Banking and insurance 

26. Services 

27. Beverage 

28. Agriculture 

29. Petroleum product 

)O. Whole~~:;.le £: retail trade 

31. Mining 

32. Public ~dministration 

0.991526 

0.959321 

0.951451 

0.947484 

0.941515 
0.920125 

0.908557 
0.863168 

0.858127 

0.820518 

o. 766114 

o. 7 37141 

0.697086 

0.673232 

0.556947 

Source Data for computation are drawn from 1980 Input-Output Table. 

1----

' 
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combined share of value added in total GDP about 6.41 per cent 

and their outputs accounted for 24.59 per cent of the total 

manufactured output in 1980. 

Industrial sectors included in the fourth region 

are those with high forward and backward linkages. Among these 

are food processing, textile, iron and steel, paper and paper 

products industries. Outputs of these industries constituted 

about 38.54 per cent of the total manufactured outputs and their 

combined value added was 10.05 per cent in total GDP in 1980. 

In sum, judging by number of industries falling 

into the 4 regions, most of the industries have limited 

connections with other sectors in terms of backward and forward 

Table 2.21: MANUFACTURING VALUE ADDED AND OUTPUTS 

Category 

low backward 
low forward 

low backward 
high forward 

high backward 
low forward 

high backward 
high forward 

Total 

BY LINKAGE CRITERIA 

No.of Share of Value added 
Industries in Total GDP 

8 6.54 

1 I. 75 

9 6.41 

4 11.39 

22 26.09 

Share of Outp~t in 
total manufacture 

25.06 

6.72 

24.59 

100.00 

linkages. There ere only 4 out of 22 industries, namely food 

processing, textile, iron and steel, paper and paper products, in 

which extensive linkages to other sectors exist. 

' 



- 53 -

METHODOLOGY 

The Model 

The following model is developed in connection 

with Thailand's Sixth Plan (1986-1991) and aims to provide a 

consistent framework for the investigation of industrial growth 

related to the selection of a feasible growth target for the 

economy as a whole and the implication of industrial growth for 

such a target. 

Theoretically, a manufacturing growth output is 

obtained from a production function. However, due to the lack of 

data on capital stock and inconsistency of employment data, 

the use of production function is not possible or advisable. 

Alternatively the growth of industrial output is projected using 

the interindustry technique. This technique is appropriate to the 

extent that the structure of interindustry transaction is a very 

important factor in the industrial growth. It is, therefore, 

assumed that industrial outputs depend on their intermediate and 

final demands. For instance, the demand for steel is likely to be 

more dependent on the level of output in the steel using 

induGtries than on its own price. It implies that a manufacturing 

output will partly adjust to the demand as in the Keynesian 

model. Consequently, production in the manufacturing sector 

depends on the level of domestic (hoth intermediate and final) 

demands aJ well as on the external demand (i.e. exports). 
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The interindustry technique is considered to be 

appropriate in this case. On the one hand, an income analysis is 

deficient since it does not take into consideration bottlenecks 

which may take place as a result of rapid changes in the 

composition of demand and supply. On the other hand, an 

aggregrate model of the Keynesian type may not be sufficient for 

the analysis in which changes in the composition of production is 

a signif&cant factor. 

When demand increases, production in the sector 

whose capacity is underutilized will increase holding other 

things fixed and others with full or nearly full capacity will 

remain unchanged in the very short run but will finally adjust to 

an increase in demand. Consequently, an industrial projection 

obtained from the study will be further interpreted whenever 

information on capacity utilization of each industrial sub-sector 

is available. However, due to the fact 

industries exhibit excess capacities thus, 

that recently many 

an increase in the 

industrial output in most of the sectors may not lead to serious 

capital bottlenecks. 

parts. 

The methodology here developed consists of two 

The first part is the method of industrial projection 

using an input-output model. The second part is the methodology 

for internal and external demand projections. 

' 
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Methodology of Industrial Projection 

The method of industrial projection is hns . .!d on a 

simple kind of interindustry technique or Leontief input-output 

model. The method is concerned with interactions or 

interdependence among various economic units resulting from the 

sales of commodities from one sector to another and from the use 

of primary factors. Flows of goods and services from one 

production sector to another can be troced. Each sector 

appears in the input-output table twice (in a row and a column), 

i.e., as a purchaser of inputs and a producer of outputs. 

For the sake of simplicity, there are three basic 

assumptions that underlie the model as follows: 

1) Each commodity (or group of commodities) lS 

supplied by a single industry or sector of 

production. 

2) Inputs purchased by each sub-sector are a 

function of output produced in 

only. 

that sector 

3) The total effect of carrying out several types 

of production is the sum of scperate effects. 

These assumptions simplify the model as they imply 

that each industry produces only one good and uses one process of 

production. In other words, it is ossumed that the input-output 

table should have homogeneous outputs and a homogeneous structure 

of inputs. Jn fact, this system of clussification is seriously 
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limited by the availability of data. In practice, the criterion 

of regrouping is that all activities in each scclor should have 

the same primary products. In addition, to solve the problem of 

several secondary products, they are simply added in the output 

in value units. As in the input-outfut table shows, each 

industry processes a product using purchased products from other 

sectors as raw materials or inputs. In addition, it sells its 

product to other industries and to households, firms, government 

and foreign countries. As a consequence, the demand for goods and 

services in the manufacturing sector are classified into 2 parts: 

intermediate and final demand. These inter-industriul 

transactions can be expressed in algebraic form as follows: 

x = d (W + D ) + E (1) 
i i i i i 

where x = total output of industry i 
i 

d = domestic share of total supply of industry 
i 

i. 

w = intermediate demand for output of industry 
i 

i. 

D = final demand for industry i, s output. 
i 

E = export or foreign demand for industry i IS 

i 
output. 

M -- m (W + D ) ( 2 ) 
i i i i 

where M ::: import of output of industry i. 
i 

m = i1oport shore of total supply of industry 
i 

i's output. 

' 
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m + d = 1 
i i 

n 
Since w = l a x ( 3) 

i j=l ij j 

where a is input coefficient or amount (or value) of output of 
ij 

industry i used to produce one unit of output J· 

The solution of the level of output 

industry can be expressed in terms of 

n 
x = l": r (U D + E ) 

j i=l i j j j J 

in 
tit 

the j 

( 4) 

where coefficients, r 's, are the elements of the 
ij 

inverse of a Leontief domestic matrix in which the coefficient 

(u a ) represents the amount supplied from domestic sources. 
i ij 

Equantion 4 makes it possible to solve for the 

increase in internal and external demands in all sectors (i.e.t. D 
j 

and t.E ) . In other words, the core of this analysis is a set of 
j 

input-output accounts lhut permits chunges i II tlie structure 

of demand, trade and production. 

Methodology of Domestic Demand Projection 

Since an attempt is made for projecting balanced 

growth of industrial sectors in 1986-1991, internal and extcrnul 

demands have to be determined first. As mentioned earlier, the 

idea is based on the fact that industrial outputs nre demand--

determined. Sustained growth in the industrial sector requires H 

transformution of the structure of production whjch is compulihle 

with the evolution of both domestic demand and the opportunity 

' 
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for international trade. 

All components of final demands, namely 

consumption, investment, government expenditure, are projected 

first and then inserted into the social accounting matrix (SAM) 

as an exogenously determined variable to simulate for balanced 

growth of industrial output. This section will discuss the 

methodology used in the final demand projection. 

Domestic Consumption Demond Projection 

The basic tool for projecting consumption demand 

for commodity (or group of commodities) is ELES (Extended Linear 

Expenditure System). The difference between the welknown LES 
/1 

(Linear Expenditure System}- and ELES is that, in LES, total 

private consumption is exogenously given and the model describes 

how to allocate the given amount of total expenditure among 

various commodities. ELES developed by Lluch is one of many 

possible approaches to solve the problem of endogcnizing total 
/2 

private consumption expenditures ELES, therefore, allows for 

total expenditure to be endogenously determined. 

/l See Klein L.R. and H. Rubin, "A Constant Utility Index of the 
Cost of Living", Review of Economic Studies__, 15, l!J47--J948. 

Geary R.C., "A Note on A Const.ant Utility Index of the Cost 
of Living", Review of Economic Studies, 18, L950·-Hl51. 

Sanrnulson P.A., "Some Implications of "Linearity'"', 
Economic Studies, 15, 1947-48. 

Stone R., "Linear Expenditure Systems und Demond 
An Application to the Pattern of British Demand", 
Journal, 64, 1954. 

Re\liew of 

Anct]ysis: 
Economic 

/2 Lluch C, "The Extended Linear Expenditure System", Euro!>~~~­
Economic Review, 4, 1973. 
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To begin with, in order to develop formulae for 

ELES, all possible explanatory variables of saving and 

expenditure apart from income and prices are initially ignored. 

Other relevant variables such as household size, age, education, 

occupation, location are put aside by assuming that there is no 

dramatic change in the composition of population throughout the 

period of .study. 

According to ELES, household decision is assumed to 

be made on a per capita basis. Households or individuals face the 

problem that, given their per capita disposable income (Y) and a 

set of !l commodities or groups of commodities (q
1

,q
2

, •.. qn) 

with corresponding prices (p
1

, P- , • • • • p ) , how much i s a c t: u a l 1 y 
2 n 

spent on each commodity or group of commodities. If total 
th 

expenditure on the i- commodity is v or r q. (i::: l, ~ •... ,n) 
n i i. 1. 

and l:viis total expenditure Rut of disposable income, ::;aving J!;, 
i=l 

th~refore, equal to Y - E vi • 
i=~ 

is given by 

where 

or 

where 

It is assumed that the answer to the above problem 

v. 
1 

y and 
i 

* ~. 
l 

n 
* P. r. + e. 

l. .l 1 
(Y-Epy.) 

j = 1 J J ( 5) 

are parameters tu be estimated. 

Add i n g a l 1 l he exp en d i t u re e 'l u a t i on v , we obtain 

n n n 
* n 

l E <' 6 ( y E ) (6) = P· y . + L - p y . v. 
i=l i=l l l l i==l l 

j = 1 J J 
n 

v ( 1 - lJ ) E p.y + \J y (7) j =.: 1 J . l n ll v * r. y. 
l ll L (). i"=l i '-"1 l 
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The ELES shown in equation(5) can be comparPd to 

the original LES model where the solution of expenditure on the 

ith commodity is given by 

where B. 
l. 

v. 
1 

is the 

131· ( V - r.p). Y·) 
J 

+ 

j 

marginal budget share of the . th 
l 

commodity. That is, marginal propensity to consume out of the 

* total expenditure, so that [ s. 
1. 

1 In ELES, the S. 
n 

* r. s 
i=l i 

is marginal propensity to consume out of income so that 

01 the aggregrate marginal propensity to consume. It is obvious 

that S. in LES is equal to 
l. 

s ~ /µ 
l. 

. ELES is "extended" from LES 

and is apparent that ELES allows for the endogenous determination 

of consumption expenditures (V). 

The other parameter ·Y's in equation (6) may be 

interpreted as basic needs or subsistence levels of consumption 
n 

µ 

of commodity i's, if they are possitive and . l: p y. is totally 
J ~1 j l 

n 
committed or subsistence expenditure. The expression (Y - [ P.y 

j=l J j 
can be considered as a supernumerary income. 

The consumption demand of commodity i or groups of 

commodities is projected first using the ELES model. Then the 

projected results are inserted into the 1•1put-output model as one 

component of the final domestic demand. 

Investment Uemand P~~J~~!i~~ 

To investigute the behavior of private investment 

expenditures, one has lo formulute the relationship between 

l. 

' 
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investment expenditure and other relevant economic variables. In 

fact, many attempts have been made to specify this 

relationship, for instance, with the cash flow model, the 

security value model, the Forgensen model etc. In this study, the 

generalized acce le ration model is utilized due to its 

suitability of Thai data. The model is based on the concept of 

acceleration which postulates a relationship between net 

investment and changes in output. It is found in the Bischoff's 

study that the model performs fairly satisfactorily, especially 

in predicting the beh~vior of investment expenditures. 

According to the generalized accelerator model, the 

gross i n v es t men t ( It ) i s e qua 1 t o t he s um of n e t i n v es t men t 

and replacement investment 

+ 

(I ) 
nt 

(9) 

Net inve:::;tmentis a linear stochastic function of 

changes in expected level of output 

I nt a + 

The value of expected 

and present levels of actual output. 

·"' 

* 6Y ) . 
" 

B 6. Y t 

output 

+ E 
t 

depends on the 

0 < Iv. < 1 
1 

( 10) 

past 

( 1 i ) 

It is also assumed that replacement investment is a 

constant ratio of existing capital stocks (K) or 

1rt aKt-1 
By substituting equation (10) - (J2) in 

( 12) 
(9), one 

obtains 

+ (U) 

' 
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The relationship stated in equation (13) is called 

the generalized accelerater model. It postulates that investment 

expenditures arc linear stochastic function of past and present 
/1 

levels of output and the unobservable capital stock. 

Due to unavailability of data on capital stock, 

value of capital stock has to be derived first. It is assumed 

that a change in capital stock is the sum of two components, 

depreciation component ( ) where < 

and increasing component ( It ) . Therefore 

K 
t 

= + ( 14) 

(15) 

By substituting equation (15) in to equation (13), 
/2 

it yields the following result 

LL 

t-1 t 
I t = Y o + Y 1 Q\JP t -r z C 1 + a o ) . r n I t - 1 - i - Y z ( 1 + a o ) ao n t C 1 6 .I 

i==O 

where n 

The model 
variables 

can be 
which may 

ar~d a 
0 

further]y 
explain 

is l: 

i=O 
(l+B/I 

0 0- 1- i 

modified by jncluding other 
investment expenditure such as 

interest rate ( rt ) , cl1an ecs 
( t. LODt 

in Lank loan and overdraft 
) ' relative price (pt) and the pressure of 

demand ( ?ODt ) ee. 

a+ .I: a t. y 
i=O l t-1 

See Si ri Garncharoendee "A Mode 1 of 
Economatric Approach", Ph.D. 
University, 1975, p. 115-122. 

Thailnnd's Economy: An 
dissertation, Monasli 
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Investment demand is thus projected using equation 

( 16). Once projected, the investment values are inserted into 

the input-output model using fixed-coefficient of eoch sub-sector 

as a transformer. 

Government Expenditure 

Government expenditures, appear as a column of 

final domestic demund in the model. Due to the lack of time~ 

series data government expenditures are projected using time 

trend analysis. The major source of data is the National Income 

of Thailand where government expenditures data on time-series 

basis ere available After the projection of the total 

government expenditure throughout the planning period is made, 

the projected values are then transformed into each economic sub-

sector using the fixed coefficient of 1980 input-output table. 

This method is only acceptable provided that there will be no 

dramatic change in the component of government expenditure 

throughout the plan. ln the absence of other information, this 

assumption must be held. 

External Demand Projections 

There is a little doubt that an expansion of export 

has contributed to a rapid growth of manufacturing goods since 

1970's. Recently, an explanation for the process of export 

propelled growth hes been offered by W. Beckerman who established 
/1 

a technological link between export and GDP. He argues that if 

/l Beckerman W., "Projecting Europe's Growth", Economic Journal, 
Dec . l 9 6 2 , p . 91 2 -- 9 2 5 . 
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a country has a comparative advantage at some point in its 

history, an expansion of its export will give rise to new 

investment embodying advanced large scale technology. However, 

the ensueing increase in labor productivity resulted from new 

investment will be accompanied by a wage increase of a small 

magnitude. As a consequence, prices tend to decline. The 

decrease in price will then further stimulate export so that a 

cumulative expansion of export, investment and output is further 

generated. 

For the past few years, the exportation of 

manufactured goods played an increasingly important role in 

the industrial growth in Thailand. In this section, we present 

the method of projecting external demand as a one major component 

of the industrial growth. ' 
Export demand is projected either by time trend or, 

if data are available, by formulating of an export function. In 

the latter case, total value of export is expressed explicity us 

a function of world price, exchange rate and income per capita of 

major importing countries. The function is formul~ted in a Cobb-

Douglas like function as follows: 

x ::: 

t 
(E W ) l (Y ) y 

t t t 

where x = total export at time t. 
t 

E = foreign exchunge rate at t1mc t. 
t 

w = world price ut time t. 
t 

y = weighted income per capita of major 
t 

importing countrJes. 



is 

:: 

= 
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price elasticity 

income elasticity 

The first term on the right hand side ( ·'\) e 

intended to capture all sources of export growth other than 

exchange rate, world price and income per capita of major 

importing countries. 
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PROJECTION OF FINAL DEMAND 

In the preceding chapter, the methodologies ~ 
Ul 

final demand projections have been discussed. This chapter is 

devoted to a prese~tation of the empirical results of projections 

of the final demand components. 

Private Consumption Expenditure 

For the period under study, 1965-1983, privntc 

consumption expenditures increased from 68,355 million baht from 

1965 to 217,618 million baht in 1983, representing an increase of 

6.64 per cent per annum. The estimated GNP at constant prices was 

96,792 million baht as compared to 328,382 million baht in 1983 

repre~enting an increase of 7.0 per cent per year. On per capita 

basis, the private consumption expenditure increased from 2,135 

baht in 1965 to 4,400 baht in 1983 or at an annual growth rate 

of 4.J per cent while GNP per capita grew annually at the rate 

of 4.5 per cent. The difference between these two growth rates 

implies a gradual increase of savings which financed the ecoDomic 

growth process during the past 2 decades. Table 4.1 demonstrates 

the detailed growth of both private consumption expenditure und 

gross national product at constant (1972) prices in the 

aggregrate and on per capita basis. 

Over the previous two decades, private consumption 

expenditure has increased and the composition of consumption has 

chunged as well. Avoiloble time series data on privutc 



Table 4.1 : PRIVATE CONSUMPTION EXPENDITURE AT 1972 PRICES, 1965-1983 

Total Growth 
consumption Growth rate of Per capita rate of Growth rat~ 

Year expenditure consumption GNP Growth rate consumption per capita GNP/capita of GNP per 
(Million B&h~ expenditure . (~ill ion Baht) of GNP ( Baht) Consumption. ( Baht) capita --

1965 68,355 96,792 2' 135 3,024 
1966 77,765 9.38 108,579 12.18 2,260 5.85 3,282 E.53 
1967 80,744 s.oo 114,)19 5.65 2,362 4.51 3,355 2.22 
1968 80,932 ?.66 125,132 9.08 2,459 4.11 3,540 5.51 
1969 97,273 11.89 136, 951 9.44 2,664 8.34 3,751 5.96 
1970 97,775 .5 146,429 G.92 2,686 .8 4,023 7,25 
1971 104,176 f..55 157,931 7. 85 2,779 3.46 4,214 4.75 
1972 111,685 7.21 164,299 4.03 2,893 4.10 4,256 1. 0 
19?3 115,827 3.71 179,751 9.40 2,918 • 99 4,529 6.41 
1q'"'4 - ( 127,821 10.35 190,631 6.05 3, 134 7.4 4,675 3.22 

O' 

1975 135,434 5.95 203,514 6.76 3.235 3.22 4,861 3,98 --.; 

19'76 145,548 7.47 c.20,205 8.20 3,388 4.73 5, 126 5,45 
1977 158,239 s.13 235,598 6.99 3,607 G,46 5,350 4,37 
1972 169,919 6.97 257,043 9.10 3,768 4.46 5,699 G.52 
1979 180,535 6.25 269,897 5.00 3,913 3. 85 5:849 2.63 
1980 189,821 5 .14 284,573 5.44 4,086 4.42 6, 125 4.72 
19t1 19t,675 L,. 66 298,284 4.82 4, 184 2.40 6,281 2.55 
1982 C.G4,366 2.S6 309,122 3.63 4,215 .74 6,375 '1. 5G 
1983 217,618 6.48 328-,382 6.23 4,400 4.39 6,639 4. 14 

-----· --, 

~:_·8'...:..::·=~: t~ES::JB 

,., 



- 68 -

consumption prepared by NESDB are classified into 8 commodity 

groups defined as follows. 

1. Food: 

2. Clothing: 

3. Housing: 

4. Household: 
equipment 

5. Personal 
care: 

6. Transportation 
and communi-

expenditure on food, beverages 

and tobacco. 

expense of clothing, footwear 

and other wearing apparels. 

expenditure JD rent, water, 

light and household operation. 

expenditure on furniture and 

equipment. 

expense on personal care and 

health. 

cation: expense on personal transportu-

ti on, transport equipment 

communication. 

7. Recreation 
and enter­
t a i nJJ1en t: expenditure on entertainment 

8. Miscellaneous services. 

and 

Table 4.2 displays data on the amount of private 

consumption of the 8 individual categories on an aggregrative 

basis between 1965-1983. The computed shares of individuul 

consumption expenditures in total per capita consumption 

presented in Table 4.3 show different trends markedly. The 

observed structural changes in consumption expenditures by 

indiv:iduol components support the well-known hypothes i fl 



1, food 

~. Clothing nnd ~th~r 
rer~011ul e !fects 

~. houeing 

~. Hou~ehold equipment 

5. f~reor~l care and 
h~a.l t:O-. f")'pens,.e 

[. :rMrlsportat1on ~nd 
com~urticc.t1or: 

1. Recr~~tior. anC 
~ntertainmen t 

s. ~.iece-lla.neoue 

6e-rv1ce6 

Tot el 

~:tr. 

:.ourc~ 1::::rs. 

Table 4.2 I lOTAL PRIVATE CONSUMPTION EXPEIWITURE AND GNP AT 1972 PRICES, 

1965 - 1983 
{HilliOh6 of B•ht) 

1965 196l i967 19\;8 1969 1970 19?1 1972 197} 1974 1975 1976 1977 1978 1979 1980 1981 19~2 1983 

38,712 41 663 44,500 47,284 53,363 52,f?B 56. 156 60,016 63,256 6?,290 71, 243 ?6,502 82,372 85,375 90,??5' 92,911 96,021 96,388 101,429 

5,614 6,392 7,094 7,626 8,292 8,284 9,729 10,429 11. }04 11, 770 12,992 13,674 14. 989' 16. 477 17,177 17,935 18,631 19,068 19,659 

5,779 6,053 b,328 6,646 7,005 8,064 6,442 8,819 9, 147 9,503 9,823 10 I 199 10, 780 11,466 12,099 12,805 13,504 14,200 15 .o.~1 

3,487 4,027 4,328 4,865 5,472 5,937 5,459 7,667 B,527 8,967 B,936 9,670 10 I ?34 12,111 13,2?4 14,126 14,957 1;. 054 15,968 

3 ,590 3,832 4,165 4,646 5,227 5,435 6,638 ? ,232 8,035 e ,438 9,436 10,530 11. 580 12,470 13, 109 14, 347 15,558 17,2c3 ·,8,75e 

4,830 S,529 6,227 6,ae7· e,037 7,?02 ? ,462 E,i:'>~ 5,476 10,358 10,255 10,538 12,817 14,518 14,592 15,?10 16,e6~ 1?,E:3? 20,347 

5,269 6,063 6,831 7,524 8,225 B ,55<;; e, e3e 9,5?6 10,421 11,522 12, 742' 14. 267 ~,~,209 16,973 1E,655 21,114 ~2,055 2;,?95 24,71E 

1,C74 1,206 1,271 1,454 1 ,652 1 ,'+16 1,452. 1,502 1, 715 1,659 1, 749 1, 860 2, 154 2,4(,7 2,701 2 ,f>£:i 3, 112 3, 4of. ;,6£3 

GS, ~~5 7~,755 80,744 66, 9)2 97, 273 97,??5 104,176 111,685 115,82'.' 127,821 1 1~5,434 145,548 15E,P3~ 169,919 180 1 5,5 1£9 1 821 19e,675 204,366 217,618 

96,792 10~,579 114,719 125,132 136,951 146,429 157,931 i64,299·179,e51 190,631 203,514 2?r,2cs 235,59e 257,043·269,e97 2~4,5?3 298,2&4 309,122 ,2e.~e2 

~ II' 

" .,, 
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(Engels'Law) that as income rises, individuals shift their 

consumption towards semi-luxurious or luxurious items. Upon 

dividing the commodities into 3 different groups--the first group 

includes commodities whose shares in total consumption declined, 

the second group includes those whose shares remained constant 

and th~ last group includes those whose shares increased as 

income increased. 
/l 

Commodities belonging to the first group are 

1.2 
foods and housing. As shown in Table 4.3, the shares of food 

and housing in total consumption expenditures fell from 55.6% and 

10.8% in 1965 to 47.9% and 8.4% in 1983, respectively. Those 

commodities classified under group 3 (increasing shares) are 

clothing, transportation recreation, and, perhaps, personal care. 

Commodities showing quite stable shares as income rises are 

household equipment and miscellaneous items. The observed 

movement of each individual component in consumption 

expenditures is expected in the sense that similar experiences 

were gain~d in the development process of other countries. As an 

economy grows, a higher proportion of extra income received is 

allocated towards more luxurious goods at the expense of 

necessary goods. 

Estimation of Privute Consumption Expcndit_ure 

According to the ELES stated in the preceding 

chapter, expenditures on a commodity or a group of commodities 

are written as a function of price and income, or ulgebroically, 

/l including food, beverages and tobacco. 

L£ including household operation, 
light. 

rent and water, and fuel and 

' 



1965 
1966 

1967 
1968 

1969 
1970 
1971 

1972 
1973 
1974 
1975 
1976 
1977 
1978 

1979 
1960 
1981 
1982 

1983 

Table 4.J_ . SHARE OF INDIVIDlAL CONSUMFTION ITEMS IN TOTAL PER CAPITA CONSUME.IlON . 
EXPENDITIJRE, 1965-1983 

(Percentages) 

Foods Clothings Housing Household Personal Transporta- 1ecreation Miscellanous Total 
equipment care ti on 

55.6 8.2 10.8 3.2 5.4 1.0 1.2 1.8 100 
56.o s.3 10.1 3.3 5.2 1.0 1.6 1. 7 100 
56.6 8.1 9.6 3.0 5.3 7.6 7.8 2.0 100 
55.7 a.o 9.3 ;.3 5.5 8.o 8.2 2.0 100 
55.3 0.0 9.1 3.4 5.6 8.3 8.3 2.0 100 
55.2 8.1 10.4 3.6 5.6 7.3 8.2 1.5 100 
53.3 9.5 l0.4 3.2 6.4 1.2 8.6 1.4 100 
53.7 9.3 10.0 3.2 6.5 7.3 a.6 1.4 100 
54.5 9.3 9.5 3.4 . 5.9 1.a 8.2 1.4 100 
55~3 8~8 9.0 3.5 5.3 8.5 a.4 l.2 100 
55.9 8.6 8.7 3.1 5.7 8.1 8.7 1. 2 100 
55.6 B.8 8.4 3.3 5.7 e.o 9.1 1.1 100 
54.8 9.0 8.1 3.5 5.7 a.7 9.0 1. 2 100 
53.7 9.6 1.1 3.7 5.7 9.2 9.1 1. 3 100 
52.2 10.2 7.7 4.1 5.4 9.6 9.3 1. 5 100 
50.5 10.5 7.9 4.1 5.8 10.1 9.6 1.5 100 
49.5 10.2 8.2 4.0 5.9 11. 3 9.0 1. 9 100 
4a.3 10.2 a.4 3.8 6.3 11. 7 9.a 1.5 100 
47.9 10.2 s.4 3.6 6.5 12.2 9.7 1.5 100 

Note : The item, Foods includes expenditure on beverage and tobaccc. 

Sourc~: The computaticn is made from the statistics reported in National lncon1e of Thailand,various years 

J 

--..J 
..... 
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B 
1 

(Y - ~ 
t 

J 

To statistically estimate this 

y.) 
J 

relationship, a 

stochastic term is introduced, i.e. 

where £ 
it 

assumptions 

commodities, 

1, 2,. ... T. 

estimated. 

vi t Pit y. + t3 (Y \' 

pjt y ) c:. 
1 l t J 1 l 

J 

is a disturbance term satisfying all the classical 

such that 

E( £ . ) 
lt 

0 

E( £it 
I 

£it) 

EC I ) £it £it 0 for t f t 

Subscript i denotes commodity or group of 

i = 1, ..•... , n; t denotes sample observation, t = 

The coefficients B. s ur·e 
1 

to 

However, since the aLove equation i11volves cross-

e qua t i on res t r i c t i on s on t he par am c t e rs ( a 1 1 "( i s o c cu r i n a 1 l 

equations), demand systems must be estimated simultaneously using 

a method which imposes the cross-equation constraints. The full-

information maximum likelihood (FIML) method is appropriately 

used in this case. 

Data 

Due to unavailability of time series datu on 

domestic consumption of the 22 industrial subsectors, we proceed 

to estimate the ELES function from time series data of the eight 

commodity groups stated above. 'the basic dat1:t on aggregrate and 

' 
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per capita consumption of 8 commodity groups are used to estimate 

the ELES model. In aggregrate values, data have to be in terms of 

both current and constant prices in order to derive the implicit 

price indices. In addition, personal disposable income per capita 

is also required. All of these data are obtained from various 

issues of National Income Account of Thuiland. 

Parameter Estimation 

The ELES model was fitted to national account data 

on per capita expenditures, per capita diposable income, and the 

(implicit) price indices of these eight commodity groups. 

The maximum likelihood estimation required 16 

iterations to converge. The statislical results obtained are 

given in Table 4.4 for the value of t.3 's , y 's and 

I 
t-statistics given in the parentheses). Estimated S s 

MPC (with 

er.~ "highly 

significant" for all the commodity groups. The estimates of r's 

however, are less precise and not es pronounced as There 

are about 3 commodity groups (clothing, household equipment und 

transport) out of 8 which Y's are statistically insignificant 

by conventional t-test. In addition, among these 3 groups, there 

are 2 groups whose coefficients obtain negative signs. Those ore 
/l 

household equipment and transportation catoguries. However, the 

sum of estimated y 's is less than actual expenditure us 

required by the underlying utility theory. 

/1 Only positive value of Y1 can be intc~rpreted as "subsistence 
minima" level. 

' 
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'fable 4.4: l::STHL'°l.TED MARGINAL BUli(;ET SHARE (S. ) AND SUb'..llSTENCE 
l 

MlNIMA 

1. Foods 

2. Clothinq 

J, Housing 

4. Household equipment 

5. Personal core 

6. Transport~tion 

7. l<ecreat:ion 

8. Mibcellaneous 

l·laf gi.ial propensity 
to consume 

(y ) AND MARGINAL PRUPENSITY TO CONSUME 
l 

s. 
l 

'(. 
1 

o.w 

------------------------·--

0.4131 900. 24 2.)177 

(21. lJl) (11.16) 

0. lJSl 32. 63 

(22.28) (1.57) 

0.0258 237 .83 1.4936 

(5.09) (20.25) 

0.0589 -6. :19 0.7372. 

(16. 54) - (5C) 

0.0626 89.15 0.3506 

(17. 53) (7.32) 

0.1630 -9.91 0.2791 

(10. 70) -(.23) 

0.1250 53. 07 0.3623 

(37.05) (').33) 

(J.0134 JS.86 o. 357.'.i 

( 6. l.6) (,;. 38) 

.8079 

---------- ------ -----~-·-·----- -------·---~--------- --- ----- ---------- ---·---- ·-- ---------·-· 

Note:: 1:igure[; in tbc:: par1~nthc:;is are t-stati:.tics. 
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The values of Durbin-Wotsen statistics show fairly 

marked positive first order serial correlation in the residuals 

of individual equation. 

Unfortunately, with the respect of the goodness of 

fit of the ELES model, available computer package used for 
2 

solving maximum likehood estimates does not yield the value of R. 

We, therefore, proceeded to do two things; l) examine the 

performance of the model by comparing predicted and actual values 

of per capita consumption and 2) compare the results obtained 

from this study with other previous studies. 

The predicted and actuol values of per cupita 

consumption (at current prices) by commodity groups in 1983 are 

presented in Table 4.5. Overall, predicted vulue of individual 

equation seems to be very close to the actual v3tues. However, 

the predicted value~ are generally higher than th~ actual values 

by about 15 per cent in 4 out of 8 commodity groups, namely, 

food, clothing, housing and recreation. 

A comparison of 011r- resul ls of paromete•· estimation 

with those obtained from other previous studies of the ELES model 

applied to 7hai data is presented in Tab le 4.6. The 1·e are two 

studi.es to be pojnted out here, one by Lluch, I, owe 11 and 
(}_ L£ 

Willittms and the other by Siri Gornchrj roendee. The former is 

th<! application of the ELES mod1·1 for international comparison 

among countries covering the year 1960-1969 as the period of 

f.l. Lluch C., Powell A. And WilUams R. ,op. ,cit. 

f '2. G 'l r n c h a r o e n d e e S • , <) p . , c i t . 

' 



Table 4.5 

l. Foods 

2. Clothing 

3. Housing 

4. Household equipment 

s. Personal care 

6. Transportation 

7. Recreation 

8. Miscellaneous 

- 76 -

ACTUAL AND PREDICTED PER CAPITA CONSUMPTION lN 19tiJ 

/1 
Actual 
(Baht) 

6,105 

1,296 

1,068 

457 

828 

1,550 

1,238 

196 

/2 
Predicted 

(Baht) 

6 I 90·; 

1,519 

1,130 

592 

865 

1,652 

1,419 

195 

Percentage of 
difference 

+ 13 ~ 

+ 17% 

t- 2'.H, 

+ 6% 

+ 4% 

+ G't. 

+ lS't:i 

l't 

Notes: /1 Computation is made on data obtained from variou;; i;;sues or Natior1al Incor.1<~ 

of Thailand . 

/2 Results obtained from estimated EL.ES model. 

' 
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study. The latter following the same methodology is proceeded 

with 1957-1972 data. Different periods of study make a comparison 

rather difficult. As shown in the Table 4.6, estimates of S's in 

most cases are the same. However, as compared to the two previous 

studies, of B's are slightly overestimated in clothing and 

transportation group. '.!'he other 3 categories, namely foods, 

recreation and miscellaneous, are slightly under estimated 

compared to those of the previous studies. Differences in these 

studies are quite apparent with respect to y 's . There are 4 

categoreis out of B where y's are different among the 

studjes. 

tt.ree 

The estimated MPC is 0.8079 in thia study as 

compared to 0.7954 3nd 0.7590 in 

of study into consideration, 

other studies. Taking the period 

MPC tends to increHse as iacome 

rises. 

The comparison of our results with ~hose of Lluch, 

Williams and Powell and of Siri Garncharoendee points out thdl 

the three sets of estimates are compatible. Huwever, estimated 

results obtained from t1"' present study are so•newhut different 

from those of oUH~r researchers. It has been noted th tit the 

differences in these results stem from different aver~ge 

budget shares due to different periods of lime under stuoy. 

Elasticity 

The estimated elasticity of demttnd for good i Wl th 

resp e cl to total c x pend it u re cc; n t, e i '1 t er pre t e d as l h c product ll f 

' 
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L1ble 4.6: COMPARISON OF RESllLTS 

-----------------

Items: 'l'hiE' Siri's Lluch & This Sici' s Lluch & 

s;::·.ldy Williams stuuy Willi dr.\~; 
--------- ---------~-------- - --- ---------------------------- -·-------- -

1. Fvvd~ O" 4131 0.501E 0.482 900.24 458.26 C23. 5 

2. c::._othi .• 1<,; o. J..381 0.0'311 0.101 32.63 49.9.:0 G8.U 

3. Housing 0. 02S8 0.0454 0.013 237.83 134.07 179.2 

4. Household equip- 0. 058') 0.0.172 0.052 - 6.39 7.35 15 • .:-, 
ment 

5. Personal car-e 0.0626 0.0618 0.052 39.15 33.51 57.8 
and health care 

6. Transp?rtation 0.1630 u.0903 (1.123 - 9.91 .i9.08 3 i. '0 

7. Recreation 0.1250 0.1331 0.150 53.07 -14,')7 6.5 

B. Miscellaneous 0. 0134 0.0293 0.028 18.86 0.12 8.7 

MPC 0.8079 0.7954 0.7590 

------------------- ----- - -- - ---

Sources: 1. Siri's Ph.D. Thc~-;is (1957 - 1S172) 

2. Lluch & w:~lictms (1%0 - l%'::l) 

3. 'I'his study (1%5 - 19b3) 
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marginal budget share ( B. 
l. 

and the ratio of total expenditures 

to the expenditures on the i th commodit~ 

E 
i 

B. , __ _ 
l. p. x 

v. 
l. 

Algebraicly, 

where E 
i 

= 1 . 1. 1 f e ast1c1ty o demand for good i respect 

or 

to total expenditure 

Bi = marginal budget snare for good i 

V = total expenditures 

v 

E· .l 

= expenditure on good i 

6. I 
l. w. 

l. 

is average budget share( vi/u) 

Estimates of the expenditure elasticities ( E i ) , 

calculated from the above formulae, are given in Table 4.7. The 

elasticities for food and housing are os expected, i.e., very luw 

compared to the ot:.~r sectors'elasticities. The total expenditure 

elasticities for personal care and miscellaneous items are 

clustered around 1. All total expenditure elasticities for the 

other commodities exceed unity. These results are consistent with 

the shifting of pattern of consumption a~ income increases as 

generally hypothesized in micro economic theory. 

The elasticity of demand for good i is calculated 

from the following formulae. 

11 ).J s 
i 

( v 
i /v ) 

l 

where B; -· marginal budr,et s barf~ for good 

y = disposable l Tl com 1.' per capita 

v. expendjture (JI I !~ () () d l 

µ = mnrgirHil p r o p c n ~; i l y t (J COflSUlnt!. 

' 



Table 4.7 

- -------------------

Items 

1. Foods 

2. Cl'1thing 

3. Housing 

4. Household equipment 

5. Personal care and health 

6. Transportation 

7. Recreation 

8. Miscellanous 
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ELASTICITY uF CONSUMPTION 

care 

Elasticity respect to 
total expenditure 

0.783 

1.467 

o. 296 

1.656 

1.066 

1. 851 

1. 395 

1.017 

Elasticity respect 
to income 

0.7405 

1 )889 

o. 28('8 

1.5675 

1. 0107 

l. 7535 

1. 3 206 

0.0429 

' 
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Table 4.8 ESTIMATED EXPENDITURE ELASTICITIES: A COMPARISON OF ESTIMATED RESULTS 

-------------

Categories 

1. Foods 

2. Clothing 

3. Housing 

1 'lhis study 

0.783 

1.467 

0.296 

4. Household equipment 1.656 

5. Personal care and 
Health care 

6. Transportation 

7. Recreation 

8. Miscellanous 

Sources: 1. This study 

1.066 

l.851 

1.395 

1.017 

(1965-1983) 

2. Siri's P~d Thesis (1957-1972) 

3. Lluch & ~o./illiams (1%0-1%9i 

. . 2 
Siri 's 

0 .896 7 

l.1068 

0.4481 

l. 4492 

1.1071 

1.1971 

1. 7790 

1. 6159 

-------------·--------

3 
L.P & W. 

0.8362 

1. 2019 

0.1604 

1. 6092 

0.9300 

l. 5659 

1.9943 

1.5475 

' 



- 82 -

Calculated elasticities of demand for goods with 

respect to income by commodity groups are presented in Table 4.7. 

Similar results to the above measures are observed, but the 

values are slightly lower than the expenditure elasticities. 

Table 4.6 presents a comparison of our results with 

those of Siri Garncharoendee and of Lluch, Powell, and Williams. 

The comparison reveals the consistency of our estimates with 

their estimated elasticities. However, there are 3 cases out of 

8, namely, housing, personal care and recreation where 3 

estimators slightly deviate from each other. One possible 

explanation may be that the different time series data may have 

produced different results. 

All of the studies seem to indicate that subsets of 

expenditure categories have expenditure elasti ities in excess of 

one. The group includes clothing, household equipment, 

transportation and recreation. 

All three studies, ar~ consistent with the 

hypothesis of the shifting pattern of consumption as income 

rises. 

Projection of Consumption Demnnd 

In projecting consumption expenditures for each 

commodity group between 1986-1991, using the ELES model, marginal 

budget shares and subsistence minima are Hssumed to be constant. 

At the macrn level, some difficulties occur in projecting 

consumption expenditure using constant marginal budget shares. Jn 
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fact one could observe declining marginal budget shares for 

necessary commodities such as food as per capita income 

increases or that of housing or transport rises with income. 
/l 

However, due to the lack of consistent dato on income 

distribution, composition of population and other socioeconomic 

variables, we assume that there is no dramatic changes in these 

variables and proceed to project consumption demand based on the 

estimated results and the projected implicit price and disposable 

per capita income. Data on projected price and income are mainly 

obtained from NESDB and are used as a basis of consumption 

expenditure projection. The projected values of implicit price 

by commodities and per capita disposable income are presented in 

Table 4.9 and 4.10, respectively. 

Projections of per capita consumption by commodity 

groups are presented in Table 4.11. Throughout the Sixth Plan 

(1986-1991) 1 per capita expenditures on food and housing as 

projected, will grow at the annual rate of 5.38 and 5.63 per 

cent, respectively. Per capita expenditures by commodity group 

which show higher rate of growth are household equipment, 

clothing and transportation. The picture ~gain, is consistent 

with the hypothesis of shifting consumption towards luxurious und 

Sl··iluxurious commodities HS income rises. 

LL International comparison by Lluch, Powell and Williams 
indicates that marginal budget share for food at the high 
income level countries is O.JH whcreHs in low income level 
countries (<$500) is 0.39. 

' 



Table 4.9: IMPLICIT PRICES BY COMMODITY GROUPS, 1985-1991 

Categories 1985 1986 1987 1988 1989 1990 1991 

Food 3.1743 3.2378 3.3997 3.5663 3.7232 3.9094 4.1088 

Clothing 3. 0028 3.0628 3.216 3.3736 3.522 3. 6981 3.8867 

Housing 3.9449 4.0238 4.225 4. 432 4.627 4.8584 5.1061 

Household equipment 2.9821 3.0417 3.1938 3.3503 3. 4977 3.6726 3.8599 

Personal care 2. 6413 2.6941 2.8288 2.9674 3.098 3.2529 3.4188 

Transportation 3.8659 3.9432 4.1404 4.3432 4.5344 4.7656 5.0086 
IX> 
J:-

Recreation 2.5652 2.6165 2.7473 2.8819 3.0087 3.1592 3.3203 

Miscellaneous 3. 2215 J. 2859 3.4502 3.6193 3. 77 85 3.9675 4.1698 

.I 



- 85 -

Table 4.10: PROJECTED PER CAPITA DISPOSABLE INCOME, 

Year 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1982-1991 

Aggregate 
(Million Baht) 

647 o6/1 
' 

691 86711 
' 

733 84/1 
' 

784,987 

834,065 

884,207 

947,310 

,016,002 

1,090,751 

1,172,177 

Note: f.l. Actual figures. 

Population 

48.49Q. 

49.46/1. 

so. 39~!. 

51. 303 

52.227 

53.01 

53.80 

54.612 

55.43 

56.26 

Per capita 
(Baht) 

13 34/1 
' 

13 988/1. 
' 

ll· 56/.l , 

15,301 

15,970 

16,680 

17,608 

18,604 

19, 6 78 

20,835 

' ~ 



Food 

Clothing 

Housing 

Household 
equipment 

Personal care 

Transpor-
tat ion 

Recreation 

Miscellaneous 

'!'able 4 .11: PROJC:CTED PER CAPITA CONSUMPTION BY 8 COMMODITY GROUPS, 1986-1991 

1986 
-------------
Amount 
(Ba ht) 

6,652 

1,412 

1,239 

556 

788 

1,355 

1,282 

177 

Rate of 
g .:iwth 

a.' 
lo 

4.0 

5.0 

2.6 

5.3 

4.5 

5.4 

5.0 

4.7 

(at current prices) 

1987 

Amount 
(Baht) 

6,953 

1,473 

1,299 

580 

823 

1,412 

1,337 

185 

Rate of 
growth 

% 

4.5 

4.3 

4.8 

4.3 

4.4 

4.2 

4.3 

4.5 

1988 

Amount 
(Baht) 

7,359 

1,566 

1,367 

617 

872 

1,503 

1,421 

196 

Rate of 
growth 

% 

5.8 

6.3 

5.2 

6.4 

5.9 

6.4 

6.3 

5.9 

_, - -

1989 

Amount 
(Baht) 

7,735 

1,651 

1,431 

65:i. 

918 

1,587 

1,498 

206 

Rate of 
growth 

% 

5.1 

5.4 

4.7 

5.5 

5.3 

5.6 

5.4 

5.1 

1990 

Amount 
(Baht) 

8,173 

1,750 

1,506 

691 

971 

1,683 

1,587 

218 

Rate of 
growth 

% 

5.7 

6.0 

5.2 

6.1 

5.8 

6.0 

5.9 

5.8 

1991 

Amount 
(Baht) 

8,645 

1,857 

1,587 

734 

1, 029 

1,788 

1,684 

230 

Rate of 
growth 

% 

5.8 

6.1 

5.4 

6.2 

6.0 

6.2 

6.1 

5.5 

00 

"" 
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With projected population and disposable 

income, aggregrate consumption by commodity groups are calculated 

(see Table 4.12) and inserted into the model as one component of 

domestic final demand, namely consumption. The aggregrate 

consumption for 8 commodity group is then transformed jnto 32 

economic activities by using fix~d coefficients obtained from 

the input-output table 1980. 

Private Investment Expenditure 

Private investment expenditure is considered to be 

a prerequisite for the process cf economic growth. The very 

rapid growth of investment indicates a generally good prospect 

for the country's development. Over the period under study, 1960-

1983, the total private investment expenditure increased from 

8,760 million baht in 1960 to 69,273 million baht in 1983 

representing en average annual growth rate of 9.4 per cent which 

was higher than the rate of growth of GDP. As a consequence, the 

share of private investment increased from 12.B per cent of GDP 

in 1960 to 20.2 per cent in 1983 es shown in Table 4.13. 

There are many factors that may acco~nt for this 

rapid iucrease in the investment expenditure. Apart from 

government efforts in providing the necessary infrastructure and 

the favorable policy measures for promoting private investment, 

investors, businesGmen were the key actors that took part in 

this satisfactory growth performance. 

The available data from NSO on private investment 

demand are classified into three categories, namely construction, 

\ 
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Table 4.12: PROJECTED AGGREGATE CONSUMPTION EXPENDITURE BY 

COMMODITY GROUPS, 1986-1991 

(Millions of Baht) 

Item 1986 1987 1988 1989 1990 1991 

Food 347,429 368,599 395,924 422,426 453,032 486,342 

Clothing 73,760 78,072 84,243 90,190 97,030 104,493 

Housing 64' 707 68,842 73,54i. 78,139 83,478 89 ,267 

Household equipment 29,047 30 '725 33,195 35,572 38,303 41,285 

Personal care & 
health care 41,141 43,606 46,925 50' 136 53,838 57,871 

'J.'ransporta tion 70,781 74,875 80,885 86,669 93 ,313 100,569 

Recreation 66,937 70,867 76,437 81,808 87,988 94, 729 

Miscellaneous 9,226 9,781 10,520 11,236 12,061 12,960 

Total 703,029 745,367 801,672 856,176 519,043 987,517 
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Table 4.13 . PRIVATE INVESTMENT EXPENDITURE AND GNP AT . 
CONSTANT 1972 PRICES 

Private 
Investment 'F rate 71> rate Sha.re of 
Expenditure of GNP of Investment 

Year (million baht) growth (million 1:.e.ht) grc .. · ~h in GNP 

1960 8,760 68,193 12.8 

1961 9,305 6.2 71,804 5.3 12.9 

1962 10,8)5 16.4 77, 593 8.1 14.0 

1963 13, 176 21.6 84,156 8.4 15.6 

1964 16,243 23.3 89,662 6.5 18.1 

1965 17' 595 8.) 96, 792 7.9 18.2 

1966 21,625 22.9 108,579 12.2 19.9 

1967 26,104 20.7 114, 719 5.6 22.1 

1968 29, 134 ll.6 125, 132 9.1 23.3 

1';:)69 32,291 10.8 136,951 9.4 23.6 

1970 32, 602 1.0 146,429 6.9 22-3 

1971 32,682 0.2 157,931 7.8 20.7 

1972 32,706 0.1 164,299 4.0 19.9 

1973 36,747 12.l 179,751 9.4 20.4 

1974 40,430 10.0 190,631 6.0 21.2 

1975 41,151 1.8 203,514 6.7 20. 2 

1976 43, 119 4.8 220, 205 8.2 19.6 

1977 57,598 33.6 235,598 7.0 24.4 

1978 62, 87 4 9.2 257 ,043 9.1 24.5 

1979 68,262 8.6 269,897 5.0 25.3 

iq8o 10,744 3.6 284, 57 3 5.4 24.8 

1981 72,403 2 • .:. 298, 284 4.8 24.3 

1982 64,255 0.1 309,122 3.6 20.8 

1983 69, 27 3 7.8 328, 382 6.2 21.1 

Source: NESDB 
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transportation equipment and machinery. As shown in Table 4.14, 

invest•ent outlays on all categories grew very rapidly in the 

sixties, but slowed down in the seventies. For construction, 

investment expenditure grew at an average annual rate of 12.95 

per cent in the sixties and 5.1 per cent between 1970-1983, 

representing an average annual growth rate over the period of 

study of 7.9 per cent. Investment expenditures on transport 

equipment showed a similar movement. The growth rate of 

investment expenditures on transport equipment was 15.98 per cent 

between 1960-1970; it decreased to 3.9 per cent between 1971-

1983. This translates into an overall annual growth rate of 7.7 

over the period of 23 years. Investment expenditure on machinery 

grew rapidly in the sixties at an average annual rate of 21.l per 

cent but decreased to 7.9 per cent in the seventies. The v~ry 

rapid growth of investment on machinery leads to structural 

changes in investment outlays over the past 23 years. The share 

of machi _ry increased from 26.8 per cent in 1960s to 40 per cent 

in 1970-19d3 at the expense of investment on construction whose 

share decreased from 55.5 per cent in 1960s to 43.0 per cent in 

1970-1983. Over the period of study the share of investment 

expenditures on transportation equipment remained more or less 

stable at 17 per cent of the total investment outlays. 

Estimation of Investment Demand Function 

The model for estimating investment demand function 

shown in the first chapter is basically derived from a general 

accelerator model. The model can be written compactly as 



Table 4.14 : PRIVATE INVESTMENT EXPENDITURES: VALUE, SHARE AND GROWTH, 
1960 - 1991 

Construction Tr¥naportation equipment Machinery Total 

·..: rate % share ~ rate ~ share ~ rate % t1hare % rate 
Year Value ·of growth in Total Value of growth.in total Value of growth in total Value of growth 

1960 5,481 t.2.5 1,527 17.4 , ,752 20.0 8,760 
1961 5,894 ?.54 63.0 1,310 -0.1 14.o 2,101 19.9 22.5 9 n:') . ~. 6,7 

1962 6,482 9.98 59.8 1,688 28.8 15.6 2,665 26.8 24.6 10,835 15.9 
1963 7,676 18.42 58,2 2,110 25.0 16.0 3,390 27,2 25,7 13,176 21.6 

1964 8,739 13.85 53.8 3, 149 49.2 19.4 4,355 2 B,5 26.8 16,243 23.3 
1965 9,517 8.90 51•. 1 3, 129 -0.01 17.8 4,949 13.6 28.1 17,595 8,3 
1966 11,247 18.18 52.0 4, 126 31.9 19.1 6,252 26,3 28.C) 21,625 22.9 

1967 13,071 16.22 49.9 5,225 26.6 20.0 7,808 24,9 29,9 26, 104 20.7 
1968 14,720 12.62 50.5 5,365 2.7 18.4 9,049 15,9 31.0 29, 134 11. 6 
1969 16,406 13.49 50.8 5,798 8.1 17,9 9,786 I 8.1 30.3 32,291 10.8 \Q 

..... 
1970 16,707 0.01 51.2 5' 112· -0.1 15.7 10,783· 10,2 33.1 32,602 .9 I 

19'/ 1 16,293 -2.1·8 119, 8 5,388 5.4 16.5 11,001 2.0 33,6 32,682 .2 

197?. 15,827 -2.86 48.4 5,332 -0.01 16.3 11,547. 5. (' 35,3 32,706 .1 

1973 14,526 -8.22 39,5 7,601 42.5 20.7 14,620 26,6 39.8 36,747 12.3 

1974 13,007 -10.46 32.2 8,808 15.9 21.8 18,615 27,3 46.o 40,430 10.0 

1975 ·15. 217 16.99 37.0 8,526 -0.03 20.7 17,4oe -0.06 42.3 41,151 1.8 
~976 18, 171 19.41 42.1 7,559 -0.1 17.5 17,389 -0.001 40.3 43,119 4.8 

19?7 22,281 22.62 38,7 11,945 58.0 20.7 23,372 1 34,4 40,6 57,598 33.6 

1978 26,753 20.07 42.5 11,303 -0.05 18,0 24,818 6,2 39,5 62 ,874 9.2 

1979 26,904 .56 39.4 11,243 -0.01 16.5 30,115, 21.3 44,1 68,262 8,6 

1980 31,067 15,47 43.9 11,068 -0.01 15.6 28.609 -0.05 40.4 70,744 3.6 
1981 31. 734 2.15 43,8 10.744 -0.03 14.8 30.525 0.07 42.1 72,403 2-3 
1982 30,488 -3.93 47.4 7,729 -0.28 12.0 26,038 -0.1 40,5 61; ,255 -11.2 
1983 31,752 4.14 45.8 8.403 8.7 12.1 29,118 11.8 42,0 69,273 7.8 

12.95 15.98 21.06 15.60 
·---

""" 
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t-1 i + Y GNP - y 2 (1+80) 1 t E T] 

i=O 

estimate the function 

t 
I - y (l+S olao T] + E (2) 
t-1-i 2 t 

statistically, an error 

term Et which satisfies all the classical assumptions of 

esti~ator is added. The stochatic model shown in (2) is written 

as a nonlinear function in the parameters. A nonlinear estimation 

technique is applied on the time-series data on investment 

expenditures on each category over the period 1960-1983. The 

and Y(l+S)a 
2 0 0 

are determined by searching for the value of Tl which minimizes 

the standard errors of residuals. 

Results 

The empirical results of estimation of the 

investment demand functions for three categories are presented in 

this section. 

The following symbols are used in reporting the 

results. 

ICT = pri va~.e investment expenditure on 

cons t t·uct ion, current prices, million 

baht. 

ITP = private investment expenditure on 

transportation equipment, current prices, 

milli1m baht. 

IME = private investment expenditure on 

machjnery and equipmcLl.., current prices, 

mil 15 r,n baht. 



be} Cl-t. 

2 
R 

ar-·: th es~ 

. . f. 
<;:i.::~~1 lCCi1•<. 
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.:NP = gross national product, current prices, 

million baht. 

!'he estimation of (2) for private investment 

--n construct,i on gives a very good fit, as shown 

t-1 
-31,522.9 + 0.24891GNPt - 0.2755 i~O 

i 
n ICTt-l-i 

:-2 .8233) {6. 9776) {3. 7187) 

t 
-4845.53 n 
c-o. 5noi 

2473.46 DW 2.06 n =.80 

Ail explanatory variables have the expected signS 
t 

(ex~ept the last variable- n ) 

Jt the 5 per cent level. The very 

are st~tistically 
2 

high value of R 

indi:·<!~es t!-,_ .. it 99 per cent of the variation in investment 

expe~<litu'.es Lin be explained by the explanatory variables, 

ndmeiy, GN?, accumulated investment in the past and depreciation 

The estimation of (2) for transportation equipment 

~i~lc~ the following results: 

ITP 
t 

2 
R -· 

25,4112 + 

(J.88141) 

'.L SSE.I 
I 

SE. 

The 

t-1 

0.0574GNP - 0.0390 [ 
t i=O 

( 2. C4 54) (2.6869) 

= 1654. 11 ow = I 

2 

i 
n ITP - 260,438 n 

t-1-i 

(3.9901) 

1.4043 n = .99 
~ 

t 

value: of R is again very high. All the 

exp~anatory variables are statistically significant at the 5 per 
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u~ing private investme~t on machinery and equipment 

to estimate (2) gives tha following results: 
t-1 i t 

IMEt -14.6&1.8 + 0.2771 GNPt -0.6685 E n ITP -86,505.8 n 
t-1-i i=O 

(-1.8775) (7 .8379) (5.9974) (3. 56251 

2 
R = • 9~13 / SE. 2357. 6 f ow = 3.4395 .1 n = .ao 

The goodness of fit of the equation is high 

indicating that the variations in investment expenditure, on 

machinery and equipment are explained by the chosen set of 

explanatory variables. The coefficients of lagged variable and 

t 
expected signs and are significant by 

conventional 't' test. 

n have the the 

In sum, the empirical results obtained from the 

estimation of investment expenditures on each category, namely, 

construction, transport equipment and machinery are satisfactory. 

The values of 
2 R are very high. Coefficients of important 

explanatory variables namely, GNP and lagged variable have the 

expected signs and statistically significant for all categories. 

t 
The coefficient~ of n have similar properties except in one 

case-investments in transportation. 

In fact, the specification of the investment demand 

function should be further modified by adding other explanatory 

variables such as bank loans or over drafts, interest rates, 

prices, pressure of demand. However, due to the complicated 

procedure of deriving capital stock Rnd the in~onsist~ncy of 

data, the above results are used for projection purposes. It is 

believed that the above investment demand model ]s adequate 

especially for projection purposes. 



- 95 -

Projection of Investment Expenditure 

Using the results obtained from estimating equation 

(2) for each category of investment, projections are made for the 

period 1986-1991. Table 4.15 presents the projected values of 

investment expenditure throughout the Sixth Plan. The overall 

investment demand grows at the annual rate of 6.8 per cent 

between 1980-1985 and 12.l per cent during the period 1986-1991 

. Among these three categories, investment in machinery and 

equipment has the highest growth rate of, on the average, 14.17 

per cent per annum during the period of 1986-1991. The growth 

rates of construction and transport equipment are 11.37 per cent 

and 4.53 per cent per annum during the same period. The results 

seem to indicate a rapid capital formation in the category which 

is likely to affect industrial growth most-investment in 

machinery and equipment. This source of final demand is 

considered to be one important engine for industrial expansion 

throughout the planning period. 

However, these projected investment demand are 

obtained from historical data between 1960-1983 in which dramatic 

growth rates at the beginning of industrial development are 

embodied. Secondly, these data failed to capture the effect of 

the present worldwide economic recession. Thailand is no 

exception, investment demand in the past few years has been 

stagnant due to the worldwide recession, and it may take few more 

years, till the middle of the sixth plan, to recover. 

Consequently, the projected investment demand developed in the 



Table 4.15: PROJECTION OF PRIVATE INVESTMENT EXPENDITURE A!' CURRENT PRICES 1985 - 1991 

(Millions of Baht) 
(percentage) 

Projected inves~ent expenditure 
Actual 
investment ----
expenditure x r. x r. r. r. r. 

CJ.assif!cation 1980 1985 change 1986 change 1987 change 1988 change 1989 change 1990 change 1991 change 

Construction 87,549 124,034 7.2 D6.6l0 10 1 1 51.180 10,7 168,419 11.4 187,831 11.5 20S, 796 11, 7 234,117 11. 6 

Transportation equipment 24,170 21,528 -2.3 21, 255 -1. 3 21,528 1.3 23,322 8,3 23,416 0,4 24,855 6,1 26,491 6,6 ~ 
a-

Machinery and other 63, 774 98,071 9.0 110,978 13,2 126,180 13. 7 144,437 14,5 165,lti6 14. 4 188,869 14.3 215,262 14.0 

equipment 

Total 175,493 :l4J,6J3 6,8 268, 843 10,4 298,888 11. 2 336,178 12,5 376,433 12,0 4 23, 520 12, 5 475,870 12,4 

-
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study seem to be unsatisfactorily overestimated. 

Government Expenditure 

Over the period of study, 1960-1983, government 

expenditures display a secular growth trend. As shown in Table 

4.16 in constant prices, government expenditures increased from 

6,566 million baht in 1960 to 44,134 million baht in 1983 

representing an average annual growth rate of 8.6 per cent per 

year, compared to 7.3 per cent rate of growth of GNP. 

The increase in the absolute amount of government 

expenditures should be expected in an environment of expanding 

population, output and complexity in economic activities. 

However, the relative bias indicated by the higher proportion of 

government expenditure tc GNP has been observed as well. The 

share of government expenditure, at constant prices, incrP.ased 

from 9.61 per cent in 1960 to 12.87 per cent in 1983. Thus, 

while resources allocated by both public and private sectors have 

been increasing in absolute terms, a higher proportion of total 

resources are now being allocated through the inflaence of 

government. This is a direct indication that a part of 'actual' 

resource allocation is increasing in the direction of greater 

relative resource allocation by the government sector. 

Projection of Government Expenditure 

Application of time trend analysis over 1960 and 

1983 data on current government expenditure yields the following 

results: 
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Table 4.lo: GOVERNMENT EXPENDITURE AT CONSTANT 1972 PRICES, 1960-1983 

(Million Baht) 

Yei'.r GOVNT growth rate Gl'!P share of Govnt. 
Expenditure 

1960 6,566 68,286 9.61 

1961 6,831 4.03 71,891 9.50 

1962 7,472 9.38 77 ,693 9.62 

1963 8,173 9.38 84,187 9. 71 

1964 8,666 6.03 89,751 9.66 

1965 9,576 10.50 96,807 9.89 

1966 10,330 7.137 108,624 9.51 

1967 11,487 11.20 114,616 10.02 

1968 13,914 21.13 124,930 ll.i4 

1969 15,246 9.57 136,865 11.14 

1970 16,060 5.34 145,<;)9 11.00 

1971 17, 577 9.44 157,861 11.13 

1972 17,885 1. 75 H1,626 10.86 

1973 19,653 9. 88 180,146 10.91 

1974 19,818 .84 189,950 10.43 

1975 21,908 10.54 203,514 10.76 

1976 25,032 14.26 221,225 11. 31 

1977 27,274 8.96 237,173 11. 50 

1978 31,816 16.65 261,097 12.18 

1979 36,864 15.87 276,907 13.31 

1980 37,352 1.32 292,852 12. 75 

1981 40,595 8.69 311,270 13.04 

1982 41,850 3.09 324,032 12.91 

1983 44, 134 5.46 342,878 12. 87 

Source: NESDB 
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GOVEX = 173.1231 + 1667.446 T 

(0.1293) (17.7894) 
2 

R = 0.9350 

N = 24 

SE = 3178.626 

DW = 1.1768 

where GOVEX is the current government exp~nditure measured in 

million baht and T is time. 

The results of the regression analysis indicate 

prominently the increasing trend of government expenditure over 

time. Based on the above result, projection of government 

expenditure (at current price) has been made and presented in 

Table 4.~7. 

As shown, government expenditures (at current 

price) are projected to increase from 136,006 million bath in 

1986 to 184,387 million bath in 1991, representing an average 

annual growth of 6.28 per cent per year. The real growth rate of 

government expenditures is projected to be around 3.61 per cent 

per year between the planning period. 



Year 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

Table 4.17 
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PROJECTED GOVERNMENT EXPENDITURE, 1985 - 1991 

(.Millions of Baht) 

Projected Goverrunent Expenditures 

at current prices at constant prices 

132~241 46, 234 

136,006 47,621 

143,765 49,050 

153,079 50,521 

162, 251 52,037 

172, 960 53,598 

184,387 55,206 
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PROJECTION OF EXPORT DEMAND 

It is quite difficult to project export demand in 

Thailand because of various factors. First, data on export from 

Customs ar~ inconsistent with those appear in the lnput-0\•tput 

Table. Second, value of exports varies according to quantitative 

control imposed by importing countries such that it is difficult 

to establish a relationship of export on other relevant variables 

such as income of major importing countries or export prices. 

Third, exports may sometime he regarded as residual of domestic 

demand and production. Finallj, the establishment of export trend 

is not easy task to perform since some exported commodites showed 

a slow growth in the past and can be doubled within a span of 

two years. 

Despite many difficulties, we aim at projecting 

export flow for each industrial subsector in the future year. The 

method is either by demand function or simple time trend, 

whatever suitable. For export demand function, it is formulated 

that the world demands for Thai export are assume to respond to 

the export price and income of major importing countries. 

Symbolically, it can be written as 

where 

year t. The 

(P. ) 
1t 

Xit is the value of export flow of commodity i 

Ait 
term Aie is intended to capture the growth 

(1) 

in 

of 

export due to other factors apart frow price and income. Pit is 
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the indices of the prices of exports in the year t and y 
t 

is the weighted average income of the major importing countries. E. l 

and n. are the elasticities measuring responsiveness of exports 
l 

of commodity i, with respect to price and income, respectively. 

Due to numerous data limitations, export 

projections in some industries have simply proceeded by time 

trend analysis or even by a simple method of taking a compound 

rate of growth between two periods, i.e., 1975 and 1980. 

There are 14 sectors out of 22 industrial 

subsectors in which data are available for estimating demand for 

their exports using the formulation stated in (1). Since the 

function is non-linear in variables, transforming the function 

into a logarithmic form is proceeded. 

log x 
it 

= 

The ordinary least square method is applied to the 

model for estimating manufactured export function in every 

commodity group, whereever data are available. For most of the 

regression, export price indices was used except in food 

processing, tobacco and textile industries where world price 

indices are used. 

The Data 

Data on exports by commodities or groups of 

commodities are taken from three main sources, namely Trade 

Statistics, the Ministry of Commerce and the Office of the 
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National Economic and Social Development Board. The export data 

are stated in terms of current baht values which, therefore, have 

to be converted into constant prices so that the export figures 

reflect the real growth of exports. 

Oata on export price by commodities are taken from 

the Ministry of Commerce. In some other cases, export price index 

prepared by Bank of Thailand is used. 

Income data of major importing countries are based 

on the value of GNP per capita at constant prices. The data are 

obtained from various issues of UN Statistical Yearbook. 

Estimation of Export Demand 

\ Food processing industry. The commodities included 

under this category are generally primary products which may be 

either in raw or processed fore. Most of these products undergo 

elementary processing but their natures as raw material have not 

changed. Major exports of this group are accorded to be rice 

milling, topioca, sugar, canned or preserved seafood and fruits. 

Exports of food processing industries are the most important 

export group in Thailand due to her resource endowments and 

comparative advantage. 

Export demand function stated in (1) is applied for 

6 major commodity groups namely rice, maize, cassava, canned and 

preserved fish and shrimps sugar and molasses. Table 5.1 presents 

statistical results of demand functions of these exports. As 

shown in the table, the coefficients of price and time in some 
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Table 5.1: EXPORT DEMAND FOR FOOD PROCESSING INDUSTRY 

Item c y 
R2 DW F 

Rice 55.976 0. 7161 0.4409 5.03 0.9173 3. 3834 25.8705 

(1.1720) (1. 3147) (0.8913) (1.0425) 

Cassava -23.6169 0.0355 -0.9831 2.2162 0.9811 2.4290 17. 2935 

(-1.4933) (0. 3611) (-2. 3314) (1.9 38 7) 

Canned & -8.1554 0.1194 -0. 2839 1.0202 0.9854 0.9726 90.1924 

Preserved (-0.9519) (1.5421) (-0.4310) (1. 9165) 

Fish 

Canned & -3.9183 -0.08039 1. 2366 1. 2512 0.9582 2.6209 53. 1
• 219 

Preserved (-0.4521) (-0.4102) (1.8633) (1.6036) 

Shrimp 
Sugar 24.1624 0.256558 0.4759 -2.4452 0.5554 l.6953 3.831 

(1.9923 (2.8827) (l.0993) (-1. 7576) 

Molassa 7 .0834 0.0733 0.62Jl -0.4953 0. 2581 1. 2463 1.043 

(S.0721) (1. 607 3) (1. 3434) (-1. 3999) 
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cases have unexpected signs. Although the income elasticity has 

consistently a positive sign , onlJ two out of 5 cases are 

statistically signifi~ant at the 5 per cent level. 

2 
In every case, R is rather high. However, there 

are statistical problems which should be noted here. 

1) . Inclusion of time variable in the export 

demand equation results in multicollinearity 

problem since time and income of major 

importing countries may correlate to each 

other. The multicollinearity can be detected 

in some of these demand functions, for 

instance, maize and rice. 

2) Results of some regressions show strong 

serial correlation of residuals. 

3) Export series seem to contain cyclical or 

other major disturbances which this simple 

statistical device is not able to isolate. 

Export of other important food processing 

industries are projected by time trend analysis for instance 
2 

canned fruit, eggs etc. The coefficients of R in some 

commodities are unsatisfacterily low due to the fact that some 

exported commodities show a slow growth in the past and doubled 

or tripled within few years. Export of canned and preserved meat, 

ice, coffee, tea and animal feed showed a sharp increase during 

the period 1975-1980 whereas exports of coconut and palm oil and 

monosodium glutamate declined over the same.period. 
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Toba~. Exports of tobacco increased from 

569.8 million baht in 1975 to 1,125.3 million baht in 1980, 

representing an average annual growth rate of 14.50 per cent. 

Ap~lication of the export demand function stated in equation (1) 

yields the following result. 

log (TOB) = 19.6744 + C.3340 T + 0.2841 log P-1.1962 Log Y 

(2.9572) (4.2811) (1.7763) (-1.9568) 

2 
R = 0.9904 

DW = 1.4115 

F = 172.351 

2 

The goodness of fit as measured by R is 

satisfactory. However, the signs of price end income elasticities 

are contrary to expectations. Time variable is found to be 

significant at the 5 per cent level. When apply semi-log function 

to tobacco export representing a growth through time yields the 

following result. 

log (TOB) = 

R = 0.9754 

DW = 1. 1973 

F = 278.273 

5.4425 + 0.2142 T 

(75.3158) (16.6815) 

In terms of goodness of fit, this regression seems 

to be unsatisfactory when compared to export demaod function. The 

result indicates that tobacco exports expand at rate of 21.42 per 

cent per year. 
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Textile. Exports included in this group are all 

stages of textile activities except bleaching ~nd finished 

products. Among these exports, weaved cloth and wearing apparels 

constituted 63.33 per cent of total textile exports in 1980. 

Apart from these two major exports, exports of knitted cloth, 

carpet 3nd rugs, and made-up textile goods are increasingly 

important. Their average annual growth rates between the period 

1975-1980 were 80.25, 57.46 and 43.10 per cent, respectively. 

Export demand function for textile exports are 

seperately estimated for cloth and wearing apparel. The former 

includes exports of all kinds of cloth except ~earing apparels. 

Two seperate regressions resulted from applying export demand 

function for cloths and wearing apparels using time series data 

between 1975-1982 are reported below. 

log (CLOTH) = 18.8884 + 0.1792 T + 0.4474 log P-0.5247 log y 

(0.8411) (0.9026) (0.4620) (-0.3792) 

2 
R = 0.7755 

DW = 2.3132 

F = 2.3029 

where CLOTH = exports of cloths at constant price 

P = export price indices for cloth 

Y = average income per capita of major 
countries importing Thai cloth 

T = time 

and log (WEAR) = -5.3197 + 0.2646 T -0.2639 log P + 0.8437 log Y 
(-0.3518) (1.1614) (-0.2671) (0.5064) 
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2 
R = 0.9893 

DW = 1.6555 

F = 61. 8672 

where WEAR = exports of wearing apparels at constant 

prices 

p = export price indices of wearing apparel 

y = average per capita income of major importing 

countries of Thai wearing apparels 

T = time 

The estimation of export function of cloth gives 

fairly fit. Unfortunately, signs of price and income elasticity 

coefficients are contrary to expectations. Estimation for wearing 

apparels is relatively more satisfactory than that of fabric 

export in terms of goodness of fit and expected signs. However, 

none of estimated coefficients appeared in these two regressions 

passes conventional t-test at the 5 per cent level, showing that 

they are not significantly different from zero. This situation 

may be a reflection of statistical problems arising from 

multicollinearity between time and per capita income. 

Beverages. Exports of beverages including blended 

spirit, breweries and soft drink increased from 8.6 million baht 

in 1975 to 98.l million baht in 1980 representing an average 

annual growth rate of 62.81 per cent. Due to unavailablity of 

data on price indices, we attempt to project export demand for 

beverages using a quadratic function. The statistical result is 

reported below. 
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2 

BEV = 0.868804 + 0.74256T - 0.03111T 
( 1. 89848) (4.23653) (-2.186998) 

2 
R = 0.9193 

DW = 1. 7635 

F = 45.5686 

The estimation is fairly fit and estimated 

coefficients have expected signs. In addition, they pass 

the significance test at the 5 per cent level indicating that 

these coefficients are different from zero. 

Wood and wood product. In the past, export of wood 

and wood product is of importance in the total Thai manufactured 

exports. I ts significance has been decreasing over time due to 

dwindling forested areas. The share of export of wood and wood 

product decreased from 4.43 per cent in the total Thai 

manufactured exports in 1975 to 1.79 per cent in 1980. Over this 

period, the average annual growth rate of export of wood and wood 

products was 6.49 per cent which is considered to be the smallest 

among all other manufactured export. 

An application of 1973-1980 data of export values 

of wood and wood product (wood), export price index (P), time and 

of GDP per capita of major importing countries to export demand 

function yields the following result. 
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log (WOOD) = 35.4961 + 0.3773 T + 0.0233 log P -2.7996 logY 
(+0.3883) (-0.8351) 

2 
R = 0.6832 

DW = 2.3960 

F = 2.8760 

The obtained statistical results are unsatisfactory 

in terms of goodness of fit, wrong signs and poor significance 

test. It may reflect that exports of wood and wood product are 

probably supply determined instead of demand determined due to 

its resource-based nature. We, therefore, proceed to estimate 

an export growth of this commodity groups by semi-log function 

relating growth of wood export and time. As shown below, export 

of wood and wood product grows at the rate of 6.15 per cent. 

per annum. 

log (WOOD) = 

R = 0.6162 

DW = 2.1361 

F = 9.6341 

6.9932 + 
(69.8827) 

0.0615 T 
(3.1039) 

Rubber and Rubber products. Among Thailand's 

manufactured exports, rubber end rubber product are the second 

largest group following food processing groups. Its comlrined 

share constituted about 10.69 per cent end 11.74 per cent in 

total manufactured exports in 1975 and 1980, respectively. The 

estimation of export demand function yields the re&ults reported 

below. 
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log (RUB) = -4.1008 - 0.7916 log p + 0.9092 log y 

(-3.4754} (6.4681) (5.4003) 

2 
R = .92546 

DW = l. 90 l 0 

F = 55.8514 

The estimated coefficients of price and income are 

conform to expectations, and they are statistically significant. 
2 

The goodness of fit as indicated by value of R is fairly high 

and the problem of multicollinearity can be detected again. 

Iron, steel and non-ferrous metal. The share of 

and non-ferrous metal exports in total manufactured 

exports increased from 7.53 per cent in 1975 to 15.05 per cent in 

1980. Among these three exports, tin is the leading item whose 

export value increased at an average annual rate of 46 per cent 

during the period 1970-1980. 

An export demand function is estimated for two groups 

of exports exports of tin (TINEX) and of other non-ferrous metal 

(NONFEX), the statistical results are reported below. 

log (TINEX) = -7.7785 - 0.0382 T + 0.4806 log P + 1.4797 log Y 
(-1.0876) (-0.3904) (I.3601) (2.3304) 

2 
R = 0.9573 

DW = 1.2780 

F = 52.2475 
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log (NONFEX) = -52.9560 - 0.4396T + 1.4786 log P + 5.2560 log Y 
(0.8118) (-0.5908) (2.1879} (0.7962) 

2 
R = 0.9385 
DW = 1. 9364 
F = 3:3. 6038 

For tin export, as shown above, estimated 

coefficients for price and time are contrary to expectations. 

However, none of estimated coefficients except income elasticity 

is statistically significant at the 5 per cent level. For exports 

of other non-ferrous metal export price is of importance in 

explaining variations in export value. Unfortunately, its sign is 

wrong. In terms of goodness of fit, the two equations have high 
2 

values of R demonstrating that these explanatory variables 

included in those regressions can explain the variations in 

export values fairly well. 

Other exports. Apart from those mentioned exports, 

there are several manufactured exports which showed high growth 

potential. Among these are, leather and leather products (54%) 

paper and paper products (37.41%) ceramic and glass (55.56%), 

fabricated metals (40.98%), machinery (53.25%), electrical 

machinery and appliances (70.94%), transport equipment (42.34%) 

l!. 
And othe~ manufactured exports. (35.68%). However, due to 

limited data, export demand function formulated in (1) can not be 

estimated. We, therefore, proceed to project these export values 

by time trend using the semi-log function. The same procedure is 

Exports fall into this group are scientific equipment, 
photography, watches and clocks, jewelry, recreational & 
athletic equipments, etc. 
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also applied for projecting export growth of agricultural and 

mining sectors. The statistical results are presented in Table 

5.2. As shown, all estimated constants and coefficients are 

statistically significant at the 5 per cent level and the values 
2 

of R are fairly high in most regressions (except paper and paper 

product). These estimated coefficients of time are therefore used 

in projecting the export growth of these sectors. 

There are few other manufactured exports where the 

use of time trend analysis is not appropriate partly because of 

limited time series data corresponding to our classification 

and partly because of rapid changes of their significance in 

total manufactured exports within very short time. Among these 

groups are refineries and petroleum products, plastic products 

and electrical industrial machineries and appliances. In thes0 

cases, simple compounded growth rates between two periods-1975 

and 1980 are calculated and used for projecting export growth of 

these sectors in the future. Exports of refine~ies and petroleum 

products, plastic products, fabricated metal and electrical 

industrial machineries and appliances are expected to grow 

between the period of 1986-1991 at the rate of 6.5, 20.6, 38.8 

and 33.l per cent respectively. 

Export Demand Projection 

Based on the estimated export demand functions by 

industrial groups discussed in the preceding chapter, projected 

export demand between the period 1985-·1991 is carried out by 

firstly projecting growth of GDP per capita of major importing 

' 
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Table 5.2: EMPIRICAL RESULTS OF EXPORT FUNCTION: 

Log y. a+ bT 
i 

Item a b R2 DW F 

Mining 12.3232 0.1979 0.8642 2. 3415 50.9155 

(71.5906) (7 .1355) 

Leather and leather 
products 10. 7582 0.2964 0.8554 1. 2419 47.3263 

(40.2344) (6.8794) 

Paper and paper products 2.6566 0.3880 0. 300 7 1.6113 3.8698 

( 2.4955) (1.9672) 

Basic chemicals and 
chemical products 3.46 0.3157 0.9113 0.8974 92. 448 7 

(15.o:.77) (9.6150) 

Ceramic and Glass 5.2661 0.1813 0.9147 1. 2869 64. 3344 

(44.3137) (8.0809) 

Machinery 9.9624 o. 3227 0.9543 1. 6281 16 7. 393 

(64. 3726) (12.9380) 

Transport equipment 10.6818 0.1585 0.7443 0.834 7 70. 78 72 

(52. 3950) (4.8254) 
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countries and export price indices throughout the planning 

period. The overall manufactured exports obtained from total sum 

of projected exports by 22 industrial sectors are estimated to 

grow at the average annual rate of 15.51 per cent during the 

period 1982-1985. In fact, the Fifth National Economic and Social 

Development Plan (1982-1986) calls for an overall growth of 

export of 22.3 per cent per year compared to 21.9 per cent per 

year called for in the Fourth Plan (1977-1981). Particularly, it 

calls for a growth rate in the range of 15 per cent to 25 per 

cent for processed and manufactured goods. Our estimated figure 

of 15.51~ between 1982-1985 is lower than the target rate set in 

the Fifth Plan. However, by the mid of the plan, it is likely 

that the ambitious 22.3 per cent growth rate can not be achieved. 

A more realistic figure of export growth as reestimated recently 

is 15 per cent during 1980-1983 which is close to over 

projection of the export expansion between 1982-1985. The total 

exports in current prices as projected will rise by 15.51 per 

cent from 1982 to 1985 and by 24.23 per cent from 1986 to 1991. 

The manufactured exports (at current prices) are projected to 

increase from 154,377 million baht in 1982 to 237,706 million 

baht in 1985 and reach 693,111 million baht in 1991, representing 

en average annual growth rate of 15.47 per cent between the 

period of 1982-1985 and of 20.18 per cent between the period of 

1986-1991, see Table 5.3. 

However, in 1985, Thai exports were hit by 

the worldwide recession and increasing trend of protectionism 

adopted by many industrialized countries to the extent that the 



Table 5.3: PROJECTED EXPORTS, 1985-1991 

(Millions of Baht) 

Sectors 1982-!.I 1985 1986 1987 1988 1989 1990 1991 

Agriculture 15,813 20,434 22,681 25, 036 29,205 32,767 37,954 43, 505 

Mining 1,908 3,756 4 ,635 5,805 7,077 9, 230 11, 644 14,689 

Food 74,210 112,292 129,562 152, 2 35 180, 970 215, 708 258,520 310,610 

Beverages 263 344 331 300 256 206 154 110 

Tobacco 2 ,56 3 4,824 5,954 7. 349 9, 074 11,199 13, 825 17,065 

Textiles 16,419 22,360 23,159 24,054 24,88.2 25,402 25, 668 25,632 

Leather and leather products 1,525 3, 711 4,991 6,714 9,030 12,146 16,336 21, 972 

Wood and wood products 2, 171 2,610 2,777 2,953 3,140 3, 339 3,551 3,776 

Pulp, paper and paper products 295 947 1, 395 2,057 3,032 4,469 6,587 9, 710 

Basic chemicals 760 1,959 2s686 3,684 6,951 6, 926· 9,497 D,022 

Chemical products 581 1,498 2,054 2,816 3, 862 5, 295 7,260 9,955 ~ 
~ 

Ref ir.eries 38 46 48 51 55 59 62 66 Q'\ 

Rubber and rubber products 10,876 13, 641 14,217 15,019 15,988 16,996 18,091 19,239 

P:!.astic Products 726 1,273 1, 536 1,852 2, 234 2,694 3,250 3,919 

Ceramic ~76 643 771 924 1,108 1,328 1,592 1,908 

Glass 203 384 424 508 609 730 875 1,049 

Other non-metallic products 354 611 732 878 1,052 1, 261 1,512 1, 8:i.3 

Iron and steel 741 l,5'.J6 J. 939 2. !126 3, 04 "/ 3,843 4,869 5,957 

Non -ferrous metals 8,407 18,033 22,473 28,113 35,312 44,539 56,424 68,969 

Fabricated metals 1,210 3,235 4,491 6, 2 33 8,652 12,009 16,668 23, 136 

Machinery 797 1,113 1,186 1,260 1,326 1,372 1, 397 1,400 

Electrical machinery 7,375 10,411 13,847 18,417 24,494 32,577 4 3, 328 57,626 

Transport equipment 140 245 290 350 424 514 623 756 

Other manufactured pro~ucts 6. 626 11, 780 14,270 17,288 20,943 25,370 30, 734 37,232 

Total 154, 377 237,706 276,449 326,322 392.,.723 469 ,979 570,421 69 3, 111 

Note /];_ Actual figures 
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value of export increased by only 8 per cent from 1984. As a 

consequence, our estimated growth rate of 18.83 per cent seems to 

be unrealistically high and has to be adjusted to reflect a more 

realistic export expansion in the current situation. We believe 

that the projected overall export growth rates obtained from the 

macro-model developed by Thailand Development Research 

Institution at 5.2 per cent in 1986 and around 9 per cent between 

1987-1991 more or less reflect the current economic situation. We 

therefore proceeded to adjust our empirical results using 

projected trend of total exports. Adjusted projected exports at 

current price are reported in Table 5.4. The adjusted results 

reveal that demand for manufactured exports will increase from 

160,725 million baht in 1985 to 277,199 million baht in 1991 

representing an annual growth rate of 10.12 per cent. 

The pattern of industrial sector contributions to 

the total export expansion as projected will change over times. 

The contribution of food processing industries which are more­

mature and resource-based is projected to decline from 25.36 per 

cent in 1980 to 30.78 per cent in 1991. The theoretical reason 

for the decline in exports of processed food is that the income 

elasticity for most food stuff is relatively low. In addition, 

there will be more competition and protection in the world market 

in the coming decade. 

The export of textile produ~ts which share similar 

characteristic with processed food continues its upward trend 

throughout the Sixth Plan. Export of beverage au projected, may 



Table 5d_: AllJUSTEL> EXPORTS, 1985-1991 

(Millions of Ballt) 

·--·-----------------·------------------------
Growth rate 

Sectors 1985 1986 1987 1988 1989 1990 1991 1985-91 1986-91 

__ ,, . -- -··--· .. 

Food 72, 942 73,612 77 ,495 81,559 85,699 89,864 94,296 4.37 5.08 

Beverages 223 188 153 115 82 54 33 -27.15 -29. 23 

Tobacco 3,134 3,383 3,741 ~.089 l+,449 4,806 5,181 8.74 8.90 

Textiles 20,052 22,984 27,113 31,861 37,512 44,032 51,835 17.15 17.66 

Leather & leather 
products 2,411 2, 836 3,418 4,070 4,825 5,679 6,670 18.49 18.66 

Wood & wood products 1,695 1,578 1, 503 1,415 1,327 1,234 1,146 -6.31 -6.19 

Paper & paper products 615 793 1,047 1,366 1,775 2,290 2,948 29. 84 30.04 

Basic chemicals 1,273 1,526 1,875 2,276 2,752 3,301 3,953 20.78 20.97 

Chemical products 973 1,167 1,434 1,740 2,103 2,524 3,022 20. 79 20.97 

Refineries 30 27 26 25 23 22 20 -6.44 -5.98 

Rubber Iii rubLer 
products 25,382 27,851 31, 30l1 34,767 38,449 42,202 1+6,237 10.51 10. 67 I-' 

I-' 

Plastic products 827 873 943 1,007 1,070 1,130 1,190 6,25 6.39 00 

Ceramic 418 438 470 499 528 553 579 5.60 5.75 

Glass 230 241 259 274 290 304 318 5.58 5.74 

Other non-metallic 
products 397 416 447 474 501 526 550 5.60 S.76 

Iron & steel 1,011 1,102 1,235 1,373 1,527 1,693 1,807 10.17 10, l+O 

Non-ferrous metals 11, 714 12,768 14 ,311 15,914 17,695 19,613 20,938 10.16 10. l+O 

Fabricated metals 2,101 2,552 3,173 3, 899 4, 771 5, 794 7,024 22.28 22.45 

Machinery 723 674 641 598 ~45 486 425 -8.47 -8.81 

Electrical machinery 6, 763 7,867 9,375 11,038 12,943 15,061 17,494 17.16 17.33 

Transport equipment 159 165 178 191 204 217 230 6.29 6,85 

Other manufactured 
products 7,652 8,108 8,800 9,439 10,079 10,683 11, 303 6. 72 6.87 

Total 160, 725 l r.i., 149 188,941 207. '.)89 229,149 232,455 277 ,199 9.5 10.12 

-------·------
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reduce by 29 per cent during the sixth pl~n. Other high­

growth export is seen in the group of paper and paper product; 

the exports are projected to grow at the rate of 30.04 per cent 

Other exports with good growth potential are basic per annum. 

chemical, chemical products, fabricated metal, leather and 

leather product and electrical appliance and electronics. 

Manufactured exports with below the average growth 

rate are wood and wood products, petroleum refineries, fabricated 

metal, and machinery. 

In fact the performance of each export group in the 

total manufactured exports depends heavily on the world market 

and competitiveness. These projected export values are based 

primarily on the past data. The future performance will be 

mainly attributable to their competitiveness which are in turn 

derived from low costs of labor and material inputs. Although the 

projected figures are ambitious when compared to recent export 

performance, still there will be a room for an improvement their 

competitiveness and markets in the future. 

The projections of export demand are relatively 

difficult compared to domestic demand projections. Export 

projection, in general, includes a greater margin of error in 

terms or data and relationship of exports with the domestic 

economy and other economies as well. Any projection of exports 

usually depends on the assumption made with regard to the 

principle variables effecting export demand. The export function 

in this study is based on a relationship between GDP per capita 
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and export price which are assumed to be exogenous. In fact, it 

is worth exploring the "feedback" effect of export expansion on 

GDP per capita and the price level. 

In this study the projected export growth appears 

to be based on historical data and extrapolation of recent past. 

In fact, suhstantial export growth in the past is based on a 

series of special circumstances which can not be expected to 

repeat in the future. 

high since the 1982 

The target rate appears to be considerably 

data showed a declining trend of 

manufactured and agricultural exports. The projection based on 

the coefficients from export demand regressions will, therefore, 

tend to overestimate the probable'path in view of the current 

situation. 

Estimates from a time trend taken at different time 

periods yield different results, i.e., different rates of growth. 

The projection based on the coefficients from these regression, 

will, therefore, tend to be either under or over-estimated 

compared to the current situation. 

Finally, 

should be noted here: 

there are statistical problems which 

1) problem of multicollinearity between 

time and GDP per capita which may reduce precision of one 

of the estimated coefficients; 2) results of some regressions 

show strong serial correlation of residuals; and 3) the export 

data series contain cyclical or major distu~bances (caused by, 

perhaps tariff and non-tariff barrier) which cannot be isolated 

by this simple statistical least square technique. 
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Comments 

Overall, unadjusted export projections appear to 

be overly optimistic. 

been influenced by 

In fact, manufactured exports seem to have 

increasing protectionism in the major 

importing countries. The performance of each export group, 

therefore, depends heavily on the world market and its 

competitiveness. These projected export values carried out in 

this study are based excessively on the past data. At present, we 

find that the growth rates of many export items face serious 

quota restrictions. 
For instance, the growth of tapioca products 

is a function of the EEC's. Agricultural exports are now facing 

serious quota restrictions and protectionism; 
e.g., Farm Act 

(1985). The growth of textile exports also faces quota 

restrictions. At the same time, many resource-based manufactured 

exports are now facing supply problems. Among these are frozen 

and canned seafood, canned pineapple, wood and wood product, 

leather and leather products. 
Some other manufactured exports 

face increasing competition from other countries. 
In addition, 

the wide world economic recession of the past few years lead us 

to conclude that the target growth ra:e is unrealistic. 

Although the projected figures of some manufactured 

exports between the period of 1985-1991, are somewhat optimistic 

compared to the current export performance, 
there w1ll still be 
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a room for improving manufactured export performance in the 

future. The projected export growth suggested in this st~dy could 

be achieved by appropriate export promotion policies designed to 

reducing both tariff end non-tariff barriers to exports. The 

overwhelming responsibility for adoping such policies continues 

to rest with the Thai government. 
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EMPIRICAL RESULTS 

This chapter is a presentatiun of empirical results 

of industrial projections during the period 1985-1991. 

Industrial projections and prospective structural changes under 

basic and high scenarios will be discussed first. Then, our 

attention will turn to the analysis of relevant aspects of 

industrial growth including 1) sources of growth and 2) 

comparative adventage in the manufacting sector. 

In the preceding chapters, relationships of final 

demands namely consumption, investment expenditures, government 

expenditures and exports are estimated saperately for every 

recognized group of commodities. The estimated demand functions 

are used as a basis for projections throughout the Sixth Plan. 

These projected final demand components which facilitate 

industrial growth are then inserted into the model discussed in 

chapter 3 as exogenously determined variables, and gross 

industrial outputs are subsequently determined. 

Data 

In this excercise, two major sources of data are 

Input-Output Table (1980) constructed by NESDB and the National 

Income Account of Thailand. The Input-Output Table divides all 

economic activities into 180 sub-sectors and the manufacturing 

sector is clas~ified into 93 groups, from I-0 # 042 to I-O # 134. 

In this study, these 93 groups are further aggregrated into 22 
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major industrial sectors according to our classifications by 

subsumming certain items under single heading (see Appendix 1). 

The reconstructed Input-Output Table classified into 32 sub-

sectors (22 of which are industrial activities) is served as a 
/1 

basis for the calculation (see Appendix 2). 

The second source of data --- the National Income 

Account of Thailand--provides required statistics for the 

estimatation of final demand components. 

Basic Run 

The industrial projection model presents its 

results in terms of "scenarios". This implies that, among other 

things, a lot of details is left out and also that the future is 

described in a simplified manner. The basic projection is based 

on certain simplified assumptions. Among these, two of the most 

important assumptions is on the future overall growth of the Thai 

economy and on the rate of inflation. It is assumed that the 

overall real growth rate of the Thai economy will be in the range 

of 3.21 to 4.29 per cent per year during the period 1985-1991, as 

shown in Table 6.1 and that the inflation rate will be in the 

range of 2 to 5.2 per cent per year during the same period. Based 

on these assumed overall growth and inflation rates each 

component of the final demands is firstly determined and inserted 

into the model as a vehicle for industrial growth. Industrial 

Ll_ It should be noted that according to this type of 
classification, a number of primary products with little 
processing such as rice milling, t~pioca pellets, rubber 
sheet are treated as manufactured products. 
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Table 6.1: PROJECTED OVERALL ECONOMIC GROWTH: 

1986 - 1991 

Projected Inflation Disposable Population 

Years GDP grow-th rate rate income (Baht) (Million) 

1985 4.22 5.2 15,301 Sl. 303 

1986 3.21 2.0 16,123 52. 227 

1987 3.49 s.o 17,082 53.01 

1988 3. 92 4.9 18,117 53.80 

1989 4.07 4.4 19,233 S4, 612 

1990 4,26 s.o 20 ,439 SS. 43 

1991 4. 29 5.1 21, 743 S6.26 

Source NESDB 

' 
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gross outputs between 1986-1991 are ther~fore estimated based on 

another important assumption that an industrial output can keep 

pace with the final demands. 

Table 6.2 shows at the macro level, that the 

industrial sector will become increasingly more important in the 

next five years relative to other economic sectors. The dominant 

position of agriculture which was pronounced in the past will be 

outpaced by the manufacturing sector. The share of agriculture to 

GDP which was 24.85 per cent in 1980 is projected to decline to 

17.54 percent in 1985 and to 17.10 per cent in 1991. The growth 

of the manufacturing sector which contributed significantly to 

the GDP increase in the recent past seems to continue until the 

end of the Sixth Pl&n. The snare of the manufacturing GDP is 

projected to increase from 20.69 per cent in 1980 21.03 per cent 

by 1991 at the expense of reductions ir. th~ other sectors. 

Industrial outputs at constant p~ice are 

projected to grow at an average annual rate of 5.61 per cent 

between the period 1986-1991, compared to the 7.27 per cent 

growth during the period of 1980-1985. It is expected that the 

industrial output, which was stagnant due to the overall economic 

recession at the beginning of this decade, will maintain an 

average annual growth rate of about 4 per cent throughout the 

Sixth Plan which seems to be relatively low compared to the 

previous performance. 



Table 6.2: PROJECTED VALUE ADDED, 1985-1991 : THE BASIC CASE, 

AT CONSTANT 1972 PRICES 

(Millions of Baht) 

Classification Actual 
% 1980 1985 % 1986 % 1987 % 1988 % 1989 % 1990 % 1991 7. 

Agriculture 72,784 24.85 64,212 17.54 66,606 17. 33 68, 736 17. 29 71,183 17. 27 73,319 17. 20 75, 769 17.27 78,360 17.10 

~lining 4,780 1.63 10, 314 2.82 10,833 2.82 11, 342 2. 85 11,870 2.88 12,425 2.91 13,006 2. 96 13,567 2.96 

~!anufacturing 60,597 20.69 73,162 19.99 76. 870 20.00 80, 315 20. 20 84, 110 20.40 8 7. 864 20. 61 88 ,8 76 20. 26 96, 385 21. 03 

Construction 16. 5 76 5.66 18,937 5.17 19,613 5.10 20, 393 5.13 21,210 5.14 22,055 5.17 22,936 5.23 23,854 5. 20 

Electricity & ~ater 5,560 1.90 7,624 2.08 8,026 2.09 8, 395 2.11 8,805 2.14 9, 217 2.16 9,666 2. 20 10,146 2.21 
supply 

Transportation & 18,811 6.42 33,908 9. 26 35, 342 9.19 36,467 9.17 37,823 9.17 39 ,096 9.17 40, 536 9. 24 4 2. 0 79 9.18 
co=unication 

N 
"-' 

Wholesale and retail 48,227 16.47 67,170 18.35 69,913 18.19 72,286 18.18 74. 9 30 18.17 7 7. 44 2 18,17 80, 207 18,28 83,169 18,15 
trade 

Banking and Insurance 17,419 5.95 31,617 8,64 33,070 8.60 34,145 8.59 35,437 8.60 36,620 8.59 37,962 8,65 39. 393 8,60 

!'ublic administration 12,423 4.24 16,577 4.53 16,694 4. 34 16,656 4.19 16. 44 3 3.99 16, 286 3.82 16,097 3, 6 7 15,894 3, 4 7 

Service 35,675 12.18 45,504 12. 43 47,464 12. 35 48,843 12.29 50,46 7 12. 24 51,966 12.19 53,662 12. 23 55,469 12.10 

Unclassified 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 292,852 100.00 366,025 100.00 384,431 100.00 39 7. 5 78 100. 00 412,278 100.00 426, 290 100.00 438, 717 100.00 458,316 100.00 

----- ------

~ 
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the gradual 

probably 

increase of the 

be a change 

manufacturing 

within the 

manufacturing sector in the next five years. As shown in Table 

6. 3. among 22 industrial subsectors, although food processing 

industries will still be the most important sector accounting for 

27.26 per cent of total industrial output in 1980, its importance 

will probably decline to the 26.01 per cent level by 1991- The 

manufacturing sector which in the past concentrated on food 

processing and textile will become more diversified. Increasing 

importance will pronounce in many subsectors, other sectors will 

become more significant; for instance, petroleum refineries, iron 

and steel, basic chemicals and transport equipment. The projected 

performances of some important industries are to be discussed 

here. 

Food processing. This sector including, rice 

milling, sugar, frozen and canned seafood and others constitutes 

27.26 per cent of total industrial output or 13.94 of GDP in 

1980. In the next five years, we expect it to maintain its 

importance as being the leading sector in the manufacturing 

sector due to Thailand's resource endowment and its comparative 

advantage. Throughout the 1986-1991, food processing industries, 

as projected, will grow at an average annual rate of 3.03 per 

r.ent which is considerably lower than the projected overall 

industrial growth. This is seen as a natural growth rate of 

established industries. Within the food processing industries, 

there may be some potential areas to be explored further for 

increasing the overall subsector's growth rate, for instance 



Classifi:ation 

Food 

Beverage 

Tobacco 

Textiles 

Leather and leather products 

Wood and wood products 

Paper and paper·products 

Basic chemicals 

Chemical Products 

Refineries 

Rubber and rubber products 

Plastic 

Cera::iic 

Glass 

Ocher non-metallic products 

Iron and Steel 

Non-ferrous merals 

Fabricated metals 

~achinery 

Electrical Machinery 

Transport Equipment 

Actual 
1980 

65,587 

6,923 

6,079 

37,837 

2,128 

9,845 

9,925 

2,144 

7,800 

21,578 

7,042 

2,280 

814 

920 

5 I 365 

4,748 

8,211 

3,538 

5,714 

8,736 

9,202 

l 

27.26 

2.88 

2.53 

15. 72 

0,88 

4.09 

4.12 

0.89 

3.24 

8.97 

2.93 

0.95 

0.34 

0,38 

2.23 

1.97 

3.41 

1.47 

2.37 

3. 63 

7 .98 

Ot~er manufactured products 4,200 l,74 

Total 240,616 100,00 

Table 6. ~ PROJECTED OUTPUT, 1985-1991 AT CONSTANT 

PRICES : THE BASIC CASE 

1985 

97,513 

8> 710 

12,486 

59,072 

2,055 

9,176 

11, 935 

15,985 

9,233 

30,123 

11,358 

2,564 

959 

1,153 

4,922 

14,441 

7,453 

4,756 

6,928 

12,038 

14,977 

l: ic;86 

28.53 lO:J,579 

2.55 9,085 

3.65 13,086 

17.28 63,230 

0.60 2,268 

2.68 9,490 

3.49 12,564 

4.68 16,922 

2.70 9,749 

8.81 31,536 

3.32 12,232 

0.75 2,695 

0.28 1,002 

0.34 1,209 

1. 44 

4.22 

2.18 

1. 39 

2.03 

3.52 

4.38 

5,101 

15,126 

7,961 

5,077 

7,183 

12,881 

15,624 

% 

28,04 

2.53 

3.65 

17.62 

0.63 

2.65 

3.50 

4.72 

2.72 

8. 79 

3.41 

0.75 

0.28 

0.34 

1.42 

4.22 

2.22 

1.42 

2.00 

3.59 

4.36 

3,969 1.16 4,151 1.16 

341,808 100.00 358,749 100.00 

1987 

103,656 

9, 358 

13,582 

66,847 

2,505 

9, 772 

13,098 

17,814 

10,171 

32,766 

13,263 

2,816 

1,039 

1,262 

5,304 

15,872 

8,579 

5,438 

7,432 

13, 770 

16,149 

% 1988 

27.65 106,957 

2.50 

3.62 

17.83 

0.67 

2.61 

3.it9 

it. 75 

2.71 

8.74 

3.5it 

o. 75 

0.28 

0.34 

1.41 

it.23 

2.29 

1.45 

1.98 

3.67 

4.31 

9,684 

14,122 

71,115 

2,754 

10,089 

13,723 

18,801 

10,670 

34,158 

14,159 

2,945 

1,079 

1, 317 

5,513 

16,659 

9,154 

5,828 

7,704 

14,721 

16,759 

% 

27.26 

2.47 

3.60 

18.12 

0.70 

2.57 

3.50 

it. 79 

2.72 

8. 10 

3. 61 

0.75 

0.28 

o. 34 

1. 40 

it.25 

2 .33 

1.119 

1.96 

3. 7 5 

4.27 

li,363 1 16 4,521 1.15 

37it,856 100.00 392,431 100.00 

1989 

109,944 

9,976 

14 I 611 

75,500 

3,024 

10,399 

14,347 

19,796 

11, 154 

35,507 

15,073 

3,070 

1,117 

1,373 

5,729 

17,479 

9, i73 

6,250 

7,971 

15 I 711 

17,338 

% 

26. 83 

2.43 

3.57 

18.42 

0,74 

2,54 

3.50 

4.83 

2. 72 

'L66 

3 68 

0. 75 

o. 2 7 

0,33 

1,40 

it. 27 

2.38 

1,53 

1.9it 

3.83 

4. 2 3 

4,670 1.14 

409,811 100.00 

(Millions of Baht) 

(Percentages) 

1990 

113, 2it5 

10,318 

15,153 

80,378 

3,317 

10,741 

15, 061 

20,890 

11, 700 

36,998 

15,934 

3,205 

1,157 

1,432 

5,953 

18.355 

10,407 

6, 714 

8,260 

16,769 

17,980 

% 

26.41 

2.41 

3.53 

18. 75 

0,77 

2.51 

3,51 

4.87 

2. 73 

8.63 

3. 72 

o. 75 

0.27 

0.33 

1. 39 

4.28 

2.43 

1.5 7 

l.93 

].91 

4.19 

4,795 1.12 

428,761 100.00 

1991 

116. 765 

10, 686 

15, 725 

85,846 

3,642 

11, 109 

15,859 

22,088 

12,295 

38,573 

16,822 

3, 350 

1,199 

l,it95 

6,186 

19,253 

10,822 

7,232 

8,564 

17,918 

18,658 

4,917 

449,005 

7. 

26.01 

2.38 

3.50 

19.17. 

0.81 

2.47 

3.53 

4.92 

2. 74 

8.59 

3.75 

o. 75 

0.27 

0,33 

1. 38 

4.29 

2.41 

1. 61 

1. 91 

3,99 

4,16 

1,09 

100,00 

...... 
'" -.c 



Table 6,3 (continued) 

Classification 1980-85 1985-86 1986-87 1987-88 1988-89 1989-90 1990-91 1986-91 

Food 8,25 3.74 3.06 3.18 2. 79 3.00 3.11 J.03 

Beverage 4.70 4. 31 3.00 3.48 3.01 3. 43 3. 57 3,30 

Tobacco 15.49 4.81 3.19 3.98 3.46 3. 71 3, 78 3. 74 

Textile 9.32 7.04 5. 72 6. 38 6. 71 E.46 6,80 6. 31 

Leather and leather products -0.69 10.36 10.46 9.94 9.81 9.67 9.81 9.94 

Wood and wood products -1. 39 3. 42 2. 97 3. 25 3.0 7 3. 29 3.43 3.20 

Paper and paper products 3. 71 5. 27 4.25 4. 77 4.55 4.98 5. JO 4. 77 

Basic chemicals 49.45 5.86 5.27 5.54 5.29 5.53 5.73 5. 4 7 

Chemical products 3,43 5.59 4.33 4.91 4.54 4.89 5.09 4. 75 

Refineries and petrolewn produces 6.90 4.69 3.90 4. 25 3.95 4. 20 4. 26 4.11 ..... 
Rubber and rubber products 10.03 7. 6<:1 8.43 6. 75 6,46 5.72 5.57 6.58 w 

0 

Plastic products 2.38 5.10 4.50 4.58 4. 27 4.40 4.51 4.45 

Ceramic 3.33 4.48 3. 72 3.87 3. 51) 3.54 3.69 4.57 

Glass 4 .63 4,84 4. 36 4,40 4. 20 4.32 4.41 5.33 

Other non-metallic products -1. 71 3. 63 3.97 3.95 3.91 J.91 3, 91 4.68 

Iron and Steel 24.92 4. 74 4.93 4.96 4.93 5.01 4.89 5 .92 

Non-ferrous metals -1. 92 6. 81 7,76 6. 69 6. 76 . 6.50 3. 98 7.74 

Fabricated metals 6.10 6. 75 7.11 7 .17 I. 24 7. 4 2 7. 72 0. 74 

Machinery 3.93 3.68 3.48 3.65 3. 4 7 3.63 3,68 4.33 

ElecLrical machinery 1.62 7 .oo 6.90 6,90 6.73 6,73 6.85 8,28 

Transport equipment -4.85 4.32 3. 36 3. 78 3.45 3. 70 3. 77 4.49 

Other manufactured products -1.13 4.59 5.12 3,63 3. 29 2. 6 7 2.54 4,38 

Total 7.27 4.95 4,49 4.69 4.43 4.62 4. 72 5,61 

-
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maize processing and livestock industries. 

Textile and Wearing Apparels. The empirical results 

reveal that real outputs of textile industry will increase from 

37,837 million baht (at 1972 price) in 1980 to 59,072 million 

baht in 1985 and to 85,846 million baht in 1991. The real growth 

rate of this subsector averages about 6.31 per cent between the 

period of 1S86-1991. Regarding this high growth rate, there may 

not be a bottleneck occurring in the expansion process due to the 

current excess capacity of this industry. The textile industry 

will increase its share from 15.72 per cent of total industrial 

outputs in 1980 to 19.12 per cent in 1991. However, this 

projected growth rate hinges partly on the rapid growth in the 

past. The situation will depend heavily on our export markets and 

future quota restrictions of the major importing countries. 

Wood and wood products. The Wood based industries 

appear to be lagging behind a "normal" growth pattern. Throughout 

the period of 1986-1991, wood and wood products industries will 

grow at a moderate rate of growth of 3.20 per cent. Resource 

endowments of the country particularly forestry, appear to have 

a great effect on this sector. The share of this sector in the 

total manufactured outputs will decline slightly from 4.09 per 

cent in 1980 to 2.47 per cent by 1991. 

Faper and paper products- Paper and paper products 

subscctor is projected to grow at an average annual rate of 4.77 

per cent in the period of 1986 and 1991. This estimated growth 

rate could be achieved provided that programs for afforestration 
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and reforestration on which this industry heavily relies are 

successful. 

is projected 

cent. This 

Refineries and Petroleum products. This subsector 

to grow at an average annual rate of 4.26 per 

projected growth rate is realistic after taking into 

consideration of natural gas exploitation in the future. However, 

the expansion of this sector depends heavily on an export 

possibility of LNG and successful utilization of natural gas. In 

addition, with an appropriate pricing of natural gas, the 

growth of this sector may also induce an expansion of a 

petrochemical complex which is planned to be undertaken in the 

near future. 

Rubber and rubber products. Due to its resource-

based nature, this industrial subsector will grow at a 

considerably high growth rate of 6.58 per cent throughout the 

Sixth Plan. The share of the sector's output will increase from 

2.93 per cent of the total manufactured output in 1980 to 3.75 

per cent in 1991. A good growth potential \~ill definitely rely on 

an expansion of export markets. 

Engineering Industries. The combined share of 

output in engineering industries is projected to decrease from 

15.45 per cent in the total manufactured output in 1980 to 11.67 

per cent in 1991. The key industries in this group are electrical 

and electronics and transport equipment. Between the period of 

1986 and 1991, electrical machinery and appliance will enjoy a 

considerabl~ high growth rate of 8.28 per cent while fabricated 
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metal will expand at the rate of 8.74 per cent. Other subgroups 

(machinery and transport equipment) are projected to grow at the 

rates of 4.33 and 4.49, respectively. The overall performance in 

the engineering industries will also depend on the successes of 

international marketing efforts as well as the restructuring 

effort in the industry itself. 

Other smaller industries with a projected good 

growth potential are non ferrous metal (7.74 per cent), rubber 

and rubber product (6.58 per cent), leather and leather product 

(9.94 per cent), basic chemicals and chemical products (5.47 per 

cent and 4.75 per cent respectively). 

High Growth "Rate Scenario 

The ind4strial projection carried out in this 

section is based on the high scenario of the projected GDP growth 

prepared by NESDB. The industrial projection excercise is 

conducted on different assumptions of GDP growth and inflation 

rate. As Table 6.4 shows, the growth rate of GDP is expected to 

increase at an average annual rate of 4.20 per cent between the 

·period of 1986-1991 compared to 3.87 per cent in the basic 

Ll 
scenerio. 

As shown in Table 6.5 and Table 6.6, the 

empirical results of industrial projection of the "high scenario" 

is quite similar to the basic scenario in terms of industrial 

L! The final demand projections inserted in the high scenario 
model are presented in Appendix 3. 



Year 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

Source 
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Table 6.4: PROJECTED ECONOMIC GROWTH 

NESDB 

1985 - 1991 : THE HIGH CASE 

Projected 
GDP growth rate 

(%) 

4.22 

3.21 

3. 71 

4.10 

4.52 

4. 71 

4.97 

Disposable 
per capita 

income 
(Baht) 

15,301 

16,276 

17,407 

18,636 

19. 9 70 

21,422 

23,003 



Table 6.5: PROJECTED VALUE ADDED, 1985-1991 : THE HIGH CASE 

AT CONSTANT 1972 PRICES 

(Millions of Baht) 
----

Classification Actual 
% 1985 1980 % 1986 % 1987 % 1988 % 1989 % 1990 % 1991 % 

Agriculture 72, 784 24.85 64, 212 17.54 b 7. 7b9 17. 36 71,0Su 17. 35 74,151 17. 30 77. 350 17. 22 80,738 17.14 84. 336 17.07 

!-1i ni ng 4,780 1.63 10,314 2.82 11,034 2.83 11, 735 2,86 12,412 2.90 13,195 2.94 14,004 2.97 14,811 3.00 

~1anufacturi ng 60,597 20.69 73,16 2 19.99 78, 220 20.04 83,068 20, 27 87,790 20.48 93,074 20. 72 98,668 20.95 104, 771 21. 21 

Construction 16,576 5.66 18,937 5.17 19, 720 5.05 20. 5 23 5.01 21,544 5.03 2 2, 6 20 5.04 23, 749 5.04 24, 935 5.05 

Electricity & water 5,560 1.90 7,624 2.08 8, 15 7 2.09 8,663 2.11 9,168 2.14 9. 734 2 .17 10, 339 2.20 10,991 2.22 
supply 

Transportation & 18,811 6.42 33,908 9.26 35, 772 9. l"I 37,414 9 .13 38,991 9.10 40. 74 7 9.07 l12, 585 9.04 44,558 9.02 
co11m1unica ti on 

~holesale and retail 48,227 16.47 67,170 18. 35 70,991 18.19 74,465 18.17 77, 775 18.15 81, 309 18.10 85, 19 3 18.09 89,250 18.06 w 
trade VI 

t:anking and Insurance 17,419 5.95 31,617 8.64 33,447 8.57 35,030 8.55 36. 513 8.52 38,142 8.49 39. 843 8.46 41, 65 7 8.43 

Public administration 12,423 4.24 16 ,577 4.53 17. 20 7 4.41 17,723 4. 33 18,255 4. 26 18,802 4,lQ 19. 366 4.11 19,947 4.04 

Service 35. 6 75 12.18 45,504 12.43 4 7. 955 12. 29 50,042 12. 21 52,021 12.14 54,179 12.06 56, 429 11.98 58,811 11.90 

Unclassified 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 292,852 100.00 366,025 100.00 390, 272 100.00 409' 749 100.00 428,620 100.00 449,152 100.00 470,914 100.00 494,067 100.00 

-



Classification Actual 
1980 

Food 65,587 

Beverage 6.923 

Tobacco 6.079 

Textiles 37,837 
I 

Leather and leather ?roduct 2,128 

Wood and wood product 9,845 

Paper and paper produ~t 9,925 

Basic cne.micals 2, 144 

Chemical Products 7,800 

Refineries 21,578 

Rubber and rubber product 7, 042 

Plastic product 2,280 

Ceramic 814 

Glass 

Other non-metallic 

Iron and Steel 

~on-ferrous metal 

Fabricated metals 

Machinery 

Electrical Hacninery 

920 

5,365 

4,748 

8,211 

3,538 

5,714 

8,736 

19,202 

% 

27.26 

2.88 

2.53 

15.72 

0.88 

4.90 

4.12 

0,89 

3.24 

8.97 

2.93 

2.95 

0.34 

0,38 

2.83 

1,97 

3,41 

1.47 

2,37 

3.63 

7,98 

Table 6,6: PROJECTED OUTPUT, 1985-1991 AT CONSTANT 

PRICES : THE HIGH CASE 

1985 % 

99,183 27.99 

9,300 2.62 

12,517 3.53 

60,641 17.11 

2,165 0.61 

9,509 2.68 

13,409 3.78 

16,562 4.67 

9,665 2.73 

32,270 9.11 

11,735 3.31 

2,692 o. 76 

991 0.28 

1,232 

5,003 

14,871 

7,663 

4.915 

7,162 

12' 289 

16,406 

0.35 

1.41 

4.20 

2.16 

1. 39 

2.02 

3. "7 

4,63 

1986 

104,366 

9,790 

13,293 

66,266 

2,457 

9,952 

14,295 

17,879 

10,343 

34,272 

13,174 

2,883 

1,052 

1,311 

5,224 

15,780 

8,493 

S,346 

7,514 

13,411 

17,288 

% 

27.54 

2 .SB 

3.51 

17.49 

0.65 

2.63 

3.77 

4. 72 

2.73 

9,04 

3.48 

o. 76 

0.28 

0.35 

1.38 

4.16 

2.24 

1. 41 

1.98 

3.54 

4.56 

1987 

109,454 

10,212 

111' 002 

71,576 

2, 775 

10,352 

15,119 

19,168 

10,964 

36,124 

14,673 

3,064 

1,108 

1,387 

5,447 

16,710 

9,376 

5,811 

7,846 

14,578 

18,070 

% 

27.18 

2.54 

3.48 

17. 77 

0.69 

2,57 

3.75 

4.76 

2.72 

8.97 

3.64 

0.76 

0.28 

0.34 

1. 35 

4.15 

2.33 

1.44 

1.95 

3.62 

4.49 

1988 

113,936 

10,589 

14,624 

7f-,896 

3,104 

10,765 

15,934 

20,443 

11,565 

37,926 

16,053 

3,238 

1,161 

1,461 

5,718 

17,739 

10,234 

6,318 

8,199 

15,798 

18,853 

% 

26.76 

2.49 

3.43 

10.86 

0,73 

2.53 

3.74 

4.80 

2, 72 

8,91 

3.77 

0.76 

0.27 

0,34 

1.34 

4.17 

2.40 

1,48 

1.93 

3, 71 

4,43 

1989 

118,763 

11,002 

15,295 

83, 115 

3,484 

11,216 

16,863 

21, 883 

12,247 

39,939 

17,546 

3,428 

1,217 

1,543 

6,004 

18,873 

11,200 

6,899 

8,581 

17,173 

19,708 

% 

26.30 

2.44 

3.39 

18.41 

o. 77 

2.48 

3,73 

4,85 

2. 71 

8.85 

3.89 

0.76 

0.27 

0,34 

1. 33 

4 .18 

2.48 

1.53 

1.90 

3.80 

4.36 

(Millions of Baht) 

(Percentages) 

1990 % 

123,719 25.84 

11,438 2. 39 

15,986 3.34 

89,860 18.77 

3.903 0.82 

11,688 2.44 

17,878 3,73 

23,432 4,89 

12,974 2,71 

42,054 a. 78 

19,039 3,98 

3,627 0,76 

1,275 0.27 

1,629 

6,302 

20,086 

12,223 

7,544 

8,979 

18,655 

20,598 

0,34 

1.32 

4.20 

2.55 

1.58 

1.88 

3.90 

4,30 

1991 

129,005 

11,906 

16, 720 

'17,552 

4,384 

12,195 

19,021 

25,151 

13,780 

44,314 

20,635 

3,844 

1,336 

1,721 

6,615 

21,359 

13,021 

8,285 

9,402 

20,305 

21,541 

% 

25.38 

2.34 

3.29 

19,19 

0,86 

2.40 

3,74 

4.95 

2. 71 

8,72 

4,06 

0,76 

0.26 

0,34 

1. 30 

4.20 

2.56 

1. 63 

1.85 

4,00 

4,24 
Transport Equipment 

Other manufactured goods 4,200 1,74 4,222 1.19 4,591 1.21 4,950 1.23 5,247 l,23 5,557 1.23 5,846 1.22 6,143 1.21 

508,235 100.00 
Total 21.0,616 100.00 351.,404 100,00 378,982 100.00 402,766 100,00 4lS,800 100.00 451,534 100,00 478,735 100,00 

-

..... 
"' C» 
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performance. Value added originated from the manufacture will 

outpace the agriculture in the near future. Thereis a marked 

difference between the 

manufacturing value added. 

growth of manufacturing 

The manufacturing value 

and 

added 

non-

will 

generally grow faster than the overall GDP as the basic scenario 

indicates. This high manufacturing growth will be accompanied by 

relatively low growth in other non-manufacturing sectors, 

resulting in an upward crawl in the share of total GDP. The 

economic slowdown at the beginning of this decade will recover 

slowly and maintains a growth rate of 5 per c~nt throughout the 

plan. 

Similar to the basic scenario, an increase in 

growth trends is not uniform across all industrial branches. The 

growth of food processing industries--the most important 

industrial sector--tends to slow down as compared to the growth 

of other sectors. Still, the structure of the manufacturing 

sector in the next five years tends to undergo a diversification 

that has occurred earlier. The industries with above average 

growth rates during 1985-1991 are those engaging in leather, 

paper and paper products, basic chemicals, rubber and rubber 

products, textiles, plastic, non ferrous metal, iron and steel, 

electricals and electronics and fabricated metal. 

Overall, the "higp" scenario suggests the same 

results as the "basic'' scenario does, except a higher rate of 

growth of the whole economy. The pattern of the manufacturing 

growth remains the same. The branches with the most dynamic 



,.... -u• - - -

Table 6 :.2! PROJECTED GROW"Ill RATE BETWEEN 1980-1991 €LASSIFIED BY 

INDUSTRIAL SUBSECTORS : THE HIGH CASE 

(Percentar.es) 
-

Classification 1980-85 1985-86 1986-87 1987-88 1988-89 1989-90 1990-91 1986-1991 

Food 8.62 5. '-3 4.87 4.10 4.24 4.17 4.27 4.33 

Beverage 6.08 5.26 4.31 3.69 3.90 3.96 4.10 3.99 

Tobacco 15.54 6.20 5.33 4.44 4.59 4.52 4.59 4.69 

Textiles 9.89 9.28 8.01 7.43 8.09 8.11 8.56 6.04 

Leather and leather products0.34 13.50 12.92 11.85 12.26 12.04 12.31 12.27 

Wood and wood products -0.69 4.66 4.02 3.98 4.19 4.21 4.34 4.15 

Paper and paper product 6.20 6.61 5. 77 5.39 5.83 6,02 6.39 5.88 

Basic Chemicals 50.51 7.95 7.21 6.65 7.04 7.08 7. 34 7. 06 

Chemical Products • 4.38 7.01 6,00 5.49 5.89 5.94 6.21 5.91 .... 
~ 

Refineries 8.38 6.20 5.40 4.99 5.31 5.30 5.37 5. 27 00 

Rubber and rubber products10.75 12.26 11.37 9.41 9.30 8.51 8.38 9.39 

Plastic 3.38 7.09 6.27 5.66 5.88 5,81 5.97 5.92 

Ceramic 4.01 6.19 5.32 4.77 4.88 4.75 4.77 4.90 

Glass 6.01 6.43 5.78 5.37 5.59 5.57 5.70 5.60 

Other non-metallic products-1.39 4.41 4.28 4.97 4.99 4.96 4.98 4. 84 

Iron and Steel 25.65 6.11 5.89 6.15 6,39 6.43 6.34 6.24 

Non-ferrous -1.37 10.83 10.39 9.16 9.43 9.14 6.53 8.92 

Fabricate~ metals 6.79 8. 77 8.70 8. 71 9.20 9.35 9. 82 9.16 

Machinery 4.62 4.91 4.41 4.51 4.65 4.65 4. 71 4.58 

Electrical Machinery 7.06 9.13 8. 10 8.36 8. 10 8,63 8,84 8.65 

Transport Equipment -3.10 5.38 4.52 4.33 4.54 4.52 4.58 4.50 

Other manufactured products 0.10 8.74 7.82 6.01 5.90 5.20 5.08 6.00 

Total 8.05 6.93 6.27 5. 72 6.04 6.02 6.16 6.04 
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growth during the period under study are leather and leather 

products, rubber, fabricated metals and electrical machinery. Two 

important sectors are textiles, food processing industries which 

are more mature than the remaining sectors. 

The Source of Growth 

The high average annual growth rate between 1985-

1991 projected in this study suggests a critical role of the 

manufacturing sector in fostering the economic growth in 

Thailand. It would be more meaningful to examine some elements 

responsible for such a growth. This section discusses the sources 

of industrial growth. Our task is to determine the sources of 

industrial growth from the demand side which ignites the process 

of industrial growth for this decade. 

The formula needed to quantify the relative 

contribution of demand components-final, intermediate and export, 
l! 

to industrial growth has been previously proposed by Chenery. 

With the application of the Input-Output Table (1980) we proceed 

to trace the growth of output by the following formulae. 

!::,. x. 
1 

0 0 = d.6 W. + d.~ D. 
1 1 1 1 

+ !:i. E. + . 1 

l!. Chenery H.B. "Pattern of Industrial Growth, "American Economic 
Review, Vol 50, September 1960. 



where x. 
l. 

w. 
l. 

Di 

Et 
M 
i 

d 
i 

d 

/j, x. 
l. 

i 
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= total value of output of sector i 

= intermediate demand for products of 

= final demand for p1·oducts of sector 

= export of sector i 

= import of sector i 

= domestic content of product i 

x. E. 
l. l. 

W. D. 
l. l. 

= growth of output i or x~ 
l. 

XO 
i 

or 

sector i 

i 

The formula stated above decomposes the growth of 

output into 4 components, increase in intermediate demand, 

expansion of final demand, expansion of exports and finally, 

import substitution effect. These terms are defined to trace the 

sources of output expansion of each sector. 

The calculation has been made for the period of 

1980 to 1991 in order to shed some l\g~t on the sources of growth 

projected in this study. As expected, almost all industrial 

sectors show a significant value of intermediate demand effect. 

The significance of intermediate demand is pronounced in iron and 

steel, non-metallic products (except ceramic), fabricated metal, 

basic chemicals, and petroleum refineries and to a lesser extent, 

textiles, paper, wood and tran~port equipment industries. The 

results also reveal that the increase in output of food 

processing, beverage, tobacco, chemical, ceramic and machinery 

industries are attributed mainly to domestic final demand pull. 

The negative effect of final demand seen in the growth of glass 
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industries indicates that the domestic market can not be relied 

upon much more for a future expansion of this sector. Tracing 

industrial growth from the export side, it supports the wellknown 

fact that the manufactured exports are mainly processed primary 

products. The role of export demand pull is pronounced in 

industries engaging in rubber and rubber products, non-ferrous 

metal, electrical and electronics and, to a lesser extent, food 

processing, leather and leather product. 

Import substitution, as figures reveal, does not 

contribute to growth during the period of 1980-1985 and 1986-

1991. Most of industries show negative impact of import 

substitution. Import substituting with high growth industries are 

machinery and basic chemical industries. 

In sum, our projected results seem to suggest that, 

on an average, industries with a very high average rate of growth 

are export-led industries. Those include rubber, non-ferrous, 

electrical and electronic industries. Above average growth rate 

industries are also found in the industrial group where 

intermediate demand is the major source of growth, for instance 

petroleum products, chemicals products, paper, glass and non 

ferrous metals. The projected results further indicate that 

industries with slightly below average growth rate are those 

whose final demand is the main source of growth, those are 

tobacco, and transport equipment. More important, industries with 

import-substitution led growth have considerably below average 

growth rates; for instance, industries engaging in machinery. 
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Table 6.8: Projected Sources of Growth, 1980-1985 

SECTORS DE 

AGRICULTURE 32.10394 
MINING 4.552159 
FOODS 39.25526 
BBVERGES 40 26245 
TOBACCO 65 84377 
TEXTILES 47.39735 
LEATHER 31.05901 
WOOD 43.74996 
PAPER 29.44493 
BASIC CHEMICALS 2.968096 
CHEMICAL PRODUCTS 45.81144 
PETROLEUM PROOUCTS 19.17704 
RUBBER -12.0128 
PLASTIC PRODUCTS 3.555808 
CERAMIC 56.86591 
GLASS 3.918204 
OTHER NON-ME'J.ALLIC PRODUCTS 6. 447042 
IRON & STEEL 2.336278 
NON-FERROUS METALS 3.572177 
FABRICATED METALS 29.55952 
MACHINERY 75.72910 
ELECTRICAL MACHINERY 33.29154 
TRANSPORTATION EQUIPMENT 33.81141 
OTHER MANUFACTURED PRODUCTS 20.46155 
CONSTRUCTION 98.44129 
ELECTRICITY & WATER SUPPLY 2.835786 
TRANSPORTATION & COMMUNICATION24.25578 
TRADE 21.25765 
BANKING & INSURANCE 12.32676 
PUBLIC ADMINISTRATION 100 
SERVICES 38.08717 
UNCLASSIFIED 29.94062 

Note: 
DE = 
EXE = 
INT = 
IMSE = 

domestic final demand effect 
export expansion effect 
intermediate demand effect 
import substitution effect 

EXE 

4.185952 
0.158548 
39.51017 
6.079441 
2.717391 
-8.00898 
44.24007 
7.221403 
5.536760 
-0.42390 
15.05880 
13.76820 
170.3181 
31.09652 
12.91731 
5.997983 
3.035910 
5.612654 
75.92127 
-16.8734 
7.445794 
39.93722 
21.26574 
79.09773 

0 
8.411689 
52.05254 
20.34765 
15.45861 

0 
42.94722 
29.58155 

INT 

63.38576 
94.37261 
21.86783 
57. 1 7797 
31.65506 
59.60817 
37.05753 
49.17165 
65.61868 
99.90588 
47.50499 
68.33875 
-56.1477 
67.12136 
35.13316 
86.38415 
90.05365 
96.57705 
24. 17996 
89.58991 
30.80073 
27.10469 
45.49566 
17.63254 
3.317720 
91.34427 
25.77058 
58.39468 
72.23459 

0 
18.40161) 
48.15111 

(Percentege) 
IMSE SUM 

o.324336 
0.916680 
-0.63328 
-3.51987 
-0.21623 
o.503449 
-12.3566 
-0.14302 
-0.60038 
-2.45008 
-8.37524 
-1.28400 
-2.15758 
-1.77369 
-4.91639 
3.699653 
0.463392 
-4.52598 
-3.67341 
-2.27599 
-13.9756 
-0.33346 
-0.57282 
-17.1918 
-1.75901 
-2.59175 
-2.07890 

0 
-0.01997 

0 
0.563998 
-7.67329 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
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Table 6.9: Projected Sources of Growth,1986-1991 

SECTORS DE 

AGRICULTURE 38.51655 
MINING -1.93307 
FOODS 33.66800 
BEVBRGES 101.2436 
TOBACCO 52.05567 
TEXTILES 39.38325 
LEATHER -61.6852 
WOOD 59.69650 
PAPER 11.03917 
BASIC CHEMICALS -0.17043 
CHEMICAL PRODUCTS 6.155036 
PETROLEUM PRODUCTS 4.684053 
RUBBER -5.67189 
PLASTIC PRODUCTS -38.0171 
CERAMIC 40.28705 
GLASS -15.8720 
OTHER NON-~ETALLIC PRODUCTS -10.2571 
IRON & STEEL -1.06483 
NON-FERROUS ~ETALS -562.947 
FABRICATED METALS -16.9173 
MACHINERY -13.6869 
ELECTRICAL MACHINERY 38.23434 
TRANSPORTATION EQUIPMENT 287.1285 
OTHER MANUFACTURED PRODUCTS -101.777 
CONSTRUCTION 27.28225 
ELECTRICITY & WATER SUPPLY -28.0249 
TRANSPORTATION & COMMUNICATION22.2178l 
TRADE 449.0320 
BANKING & INSURANCE 118.7931 
PUBLIC ADMINISTRATION 100 
SERVICES 88.35531 
UNCLASSIFIED -9.36077 

Note: 
DE = 
EXE = 
INT = 
IMSE = 

domestic final demand effect 
export expansion effect 
intermediate demand effect 
import substitution effect 

EXE 

2.262663 
0.644890 
55.26682 
-0.35157 
9.422406 
10.56240 
129.0058 
-11.4087 
-0.52498 
2.400654 
2.786494 
-6.75475 
98.53519 
12.84686 
19.73039 
8.742194 
14.73684 
o.143860 
523.5414 
18.33492 
-1.60292 
-2.91827 
59.02255 
119.6948 

0 
-4.50847 
196.3704 
52.82729 
2.741598 

0 
26.00855 
-11.5708 

INT 

59.26711 
40.17996 
13.66067 
-3.27533 
38.35943 
49.24796 
29.51089 
47.69469 
86.84252 
33.45575 
70.24506 
79.85637 
6.217381 
121.7909 
28.73017 
87.19601 
79.40467 
60.88827 
253. 5472 
64.93115 
26.54696 
37.77948 
-127.040 
45.79561 
68.93249 
137.5702 
-114.286 
-401.859 
-21.5228 

0 
-16.7801 
41. 12611 

(Percentage) 
IMSE SUM 

-0.04633 
61. 10822 
-2.59550 
2.383303 
0.162488 
0.806383 
3.168490 
4.017533 
2.643281 
64.31402 
20.81340 
22.21432 
0.919324 
3.379320 
11.25237 
19.93387 
16.11565 
40.03270 
-114.141 
33.65125 
88.74291 
26.90444 
-119.110 
36.28701 
3.785248 
-5.03687 
-4.30186 

0 
-0.01193 

0 
2.416265 
79.80554 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
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Comparative Advantage 

This section discusses the comparative advantage of 

some major industrial activities. The analysis is intended to 

serve as a basis for understanding the underlying factors of 

industrial growth involving the comparative advantage aspect. As 

discussed earlier on a difference in export performance has been 

the most important cause of difference in growth rates. An 

attempt is made in this section to discuss the comparative 

advantage of major exported commodities. We hypothesize that the 

inherent comparative advantage of any industrial activity 

explains the export growth of that industry in the past and 

potential growth of such activity will depend on its comparative. 

The most recent study on comparative advantage is 

the Study on Fiscal Imflication of Investment Incentives and 

Promotion Efficiency which classified the manufacturing sector 
/1 

into 93 industrial activities (I-0 042-I-O 134). The study 

indicates that in 1975 Thailand's comparative advantage exi~ts 

in domestic/resource-based and labor intensive industries such as 

textiles, wood and wood products, non-ferrous metal. However, a 

comparison of domestic resource costs DRC between 1975 and 1982 

reveals that Thailand is now gradually losing her comparative 

advantage in some of the industries engaging in textile (upstream 

processing stages) and wood and wood product. 

l!_ Fiscal and Tax Policy Division, Ministry of Finance, Stvdy on 
Fiscal Implication of Investment Incentives and Promotion 
Efficiency, Industrial Management Co. ,Ltd., 1983. 

' 
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An attempt is made, in our study, to identify the 

extent to which comparative advantage explains the rate of export 

growth in the manufacturing sector. Making use of the study on 

comparative advantage by the Ministry of Finance (MOF}, we intend 

to investigate the relationship between the comparative advantage 

and the export growth. However, due to different classifications, 

the weighted average DRC (by the share of output to total output 

of that subsector) is calculated. The results are presented in 

Table 6.10. A method of examining an export growth potential in 

terms of the comparative advantage is to rank all industries with 

respect to their projected export growths between 1985-1991 and 

with respect to their weighted DRC's. To examine whether there 

exists a systematic relationship between these two rankings, we 

proceed to calculate the Spearman Rank Correlation coefficient. 

The calculated corre~ation coefficients is .1547 for the rank 

correlation of 1982 DRC and 1980-1985 projected export growth and 

is .1326 for 1982 DRC a,d 1986-1991 projected export growth. Our 

results shows that there exists a positive rank correlation 

between the comparative advantage and export growth. Industries 

whose export is projected to expand rapidly are those which are 

in line with Thailand's comparative advantage. Unfortunately the 

result is not statistically significant. However, it seems to 

support Wickerman in his explanation on the process of "export 

propelled" growth. 

advantage at Rome 

He argued that if a country has a competitive 

point of its history, an expansion of its 

export will give rise to new investment and will generate output 

further. Our results tend to support the view that industries 

which have comparative advantage even at some point in its 



Table 6.10 COMPARATIVE ADVANTAGE OF THAI INDUSTRIAL MANUFACTURING SECTORS 

l)DRC Ran.J!-
Export Export 

1982 
growth Ran\( growth Rank 

1980-1985 1985-1991 

Food 44.80 14 9.07 11 4, 31 18 

Beverage 25.82 4 4,37 15 -27.15 22 

Tobacco 13.81 l 22.89 2 8, 74 11 

Textile 77 .10 19 11.41 9 17.15 7 

Leather and leather products 61. 31 17 13.6 2 5 18,49 5 

Wood and wood products . 166.96 22 -3. 5 7 20 -6.31 20 

Paper and paper products 32.54 7 -1.28 19 29,84 1 

Basic chemicals 28. 29 5 33,88 1 20. 79 3 

Chemical products 28.67 6 11.96 8 20. 78 4 

Refineries and petroleum products 20.22 3 -17 .60 22 -6.44 19 

3 8 
...... 

Rubber and rubber products 33.ll 8 20,87 10.51 ~ 
a-

Plastic products 49.45 16 7,88 12 6, 25 14 

Ceramic 101.39 21 10,48 10 5,60 15 

Glass and glass products 87.66 20 12.09 7 5,58 17 

Other non-metallic products 42.63 12 16. 25 4 5,60 15 

Iron and steel 34.07 9 0,87 16 10.17 9 

Non-ferrous metals 17.99 2 -4,33 21 10.16 10 

Fabricated metal products 43. 11 13 13.5 7 6 22. 28 2 

Machinery 41.30 10 0.53 17 -·B, 4 7 21 

Electrical machinery 48. 50 15 -1.14 18 17.16 6 

Transport equipment 41. 64 11 5.44 14 6. 29 13 

Other manufacturing products 61. 53 18 6,89 13 6.72 12 

/l Rank from the least. 
Sources : Ministry of Finance, Study on Fiscal Implication of Incentives and promotion Efficiency, 1983 

-
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history (e.g., textiles) tend to grow relatively faster than 

those which do not. The presence of low cost domestic production 

in the industries with comparative advantage provides a good 

basis for the growth of their exports. 

The analysis of relationship between projected 

export growth and comparative advantage by industries carried out 

in this section is severely subject to many limitations. Firstly, 

the problem of calculating DRC which involves accuratemeasurement 

the social opportunity cost of resources. Secondly, the 

industrial subsectors classified in this study may be too broad 

for a comparative advantage analysis. Thirdly, ranking industries 

by their comparative advantages for a given lev~l of technology 

may be of limited usefulness if there is a rapid technological 

change within the industries in question. From e comparison of 

DRC calculated for 1975 and 1982, we perceive that there are 

number of ongoing events which led to the deterioration of 

Thailand's comparative advantage (see Table 6.11). Among these 

are deforestration, faster exploitation of mineral resources, 

increasing wage rates and so on. 

' 
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Table 6.ll 

DOMESTIC RESOURCE COST uf INDUSTRIAL 

ACTIVITIES,1975 AND 1982 

Description 

Slaughtering 

Canning and preservation of meat 

Dairy products 

Canning and preservation oi fruits and 

vegetables 

Canning and preservation of fish and other 
sea foods 

Coconut and palm oil 

Animal oil and fat, vegetable oil 
and by product 

Rice milling 

Topioca milling 

Grinding of maize 

Flour and other grain milling 

Bakery products 

Noodles and similar products 

Sugar 

Confectionery 

Ice 

Monosodium glutamate 

Coffee and tea 

Other food products 

Animal feeds 

Distilling and spirits blending 

Breweries 

Soft drinks and carbonated 

Tobacco processing 

Tobacco products 

Spinning 

Weaving 

Textile bleaching and finishing 

Made-up textile goods 

Knitting 

Domestic Resource 
cost Per On<? U.S.Dollar 

1975 1982 

23.18 (N) * (N) 

33.55 (M) 57.28 (M) 

21.24 (M) 37. 42 (M) . 
19. ll (E) • (M) 
36.25 (M) 

19.68 (E) * (M) 

28.21 (M) 

21.15 (Ml 18.57 (M) 

22.79 (Ml 85.13 (Ml 

20.43 (!::) 16.58 (£) 

20.14 (E) 18. 36 (E) 

n.a. (E) 

28.96 (M) 19.62 (£) 

19. 24 (£) 702.67 (M) 

28.13 (M) 

34.44 (Ml 155.67 (M) ' 28.89 (M) • (M) 

19.41 (£) 18.08 (El 

35.23 (Ml 91.58 (M) 

22.65 (N) 19.21 (N) 

20.00 (M) 125.42 (Ml 

36. 59 (M) 43.64 (M) 

29. 24 (M) 287.10 (M) 

20.61 (Ml 22. 20 (M) 

18.04 (M) 25.49 (M) 

18.40 (M) 24.78 (M) 

30.62 (M) 27 .87 (Ml 

32.21 (M) 49.11 (Ml 

15 (M) 21. 45 (M) 

23.30 (M) 26.60 (M) 

27.06 (M) 225.77 (M) 

7.16 (NJ 17.25 (Nl 

28.74 (M) 30.01 (M) 

23. 44 (M) 96. 77 (M) 

I 
I 
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Table 6.11 (contin'.led) 

Description 

Jute mill products 

Tanneries and leather finishing 

Leather ptoducts 

Footwear, except of rubber 

Saw mills 

\-lood and cork products 

Wooden furniture and fixtures 

Pulp, paper and paper board 

Paper and paper board products 

Printing and publishing 

Basic industrial chemicals 

Fertilizers and pesticides 

Synthetic resins, plastic and artificial 
fiber material, excluding glass 

Paints, vanishes and lacquers 

Drug and medicines 

Soaps and cleaning preparations 

Cosmetics 

Matches 

Other chemical products 

Petroleum refineries 

Other petroleum products 

Rubber sheet and block rubber 

Tyres and tubes 

Other rubber products 

Plastic ware 

Ceramic and earthern ware 

Glass and glass products 

Structural clay products 

Cement 

Concret and cement products 

Other non-metallic products 

Iron and steel 

Secondary steel products 

Non-ferrous metals 

Cutlery and hand t.eols 

Metal furnitures and fixtures 

Domestic Resou~ce 
Cost Per One U.S. Dollar 

1975 

18. 70 (Ml 

18.57 (MJ 

29.18 (M) 

27.63 (Ml 

19.20 !El 

18.41 (El 
24. 73 (Ml 

19. 72 (M) 

21. 65 (Ml 

27. 04 (Ml 

20. 93 (Ml 

21. 28 (Ml 

20. 46 (Ml 

11.24 (Ml 

11. 21 (Ml 

23. 00 (Mj 

27.13 (M) 

57.42 (Ml 

19.67 (Ml 

24. 72 (Ml 

21.96 (M) 

25.10 (M) 

19.83 (E) 

33.26 (M) 

30. 53 (M) 

28.59 (M) 

20. 67 (Mi 

25. 54 (M) 

22.60 (M) 

18. 98 (E) 

19.69 (N) 

23. 52 (M) 

18.28 (Ml 

21.31 (M) 

14. 25 (El 

24. 81 (Ml 

26 .64 (Ml 

1982 

29. 70 (M) 

35. 92 (M) 

77.53 (M) 

62. 88 (Ml 

18. ll (E) 

45. 78 (Ml 

413. 38 (Ml 

38.62 (M) 

40. 26 (M) 

23.83 (Ml 

28.98 (MJ 

16. 07 (~) 

51. 32 (M) 

31. 78 (M) 

19. 24 (Ml 

38. 38 (Ml 

41. 65 (M) 

64. 36 (M) 

43. 52 (Ml 

19.32 (M) 

44.0 (M) 

19.30 (El 

34.09 (M) 

111. 25 (Ml 

49.45 (Ml 

101. 39 (M) 

87.66 (Ml 

68.35 (M) 

23.11 (El 

(;l. 67 (!l) 

69.14 (Ml 

36. (;2 (M) 

33. ll (M) 

17. 99 (El 

43.85 (M) 

57.32 (M) 
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125 
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127 
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_T~ab~l~e"--~6~,~l~l~~<continued) 

Description 

Structural metal products 

Other fabricated meta1. products 

Engines and turbines 

Agricultural machinery and equipnent 

Wood and metal working machines 

Special industrial machinery 

Office and household machinery and appliance 

Electrical industrial machinery and appliances 

Radio, television, and communication equipment 

Household electrical appliances 

Insulated wire and cable 

Electric accumulators arxi batteries 

Other electrical apparatui and supplies 

Ship building and repairi11g 

Railroad equipment 

Mocor vehicles 

Motor cycles and bicycles 

Repair of vehicles 

Aircraft 

Scientific equipment 

Photographic and optical goods 

Watches and clocks 

Jewelry and related articles 

Recreational and athletic equipment 

Other manufactured goods 

Domestic Resource 
Cost Per Ope U.S. Dollar 

1975 

23 .61 (Ml 

23.66 (Ml 

22. 35 (Ml 

21.00 (Ml 

21.52 (M) 

21.61 (Ml 

22.96 (Ml 

22.99 (Ml 

27.29 (Ml 

28.49 (M) 

21. 77 (Ml 

N.A. 

25.47 (M) 

20.62 (Ml 

21.64 (M) 

26.67 (Ml 

20.07 (Ml 

20. 21 (N) 

20.23 (M) 

23.16 (M) 

30.68 (M) 

31.14 (M) 

18.89 (M) 

27 .13 (Ml 

27.97 (M) 

1982 

32. 60 (Ml 

41.36 [M) 

24. 62 (M} 

18. 94 (M) 

29.97 (Ml 

26.00 (Ml 

74.90 (M} 

40.30 (Ml 

66.39 (M) 

34.19 (M) 

42 .86 (Ml 

49 .33 (Ml 

38.62 (M) 

29.84 (Ml 

23 .51 lMl 

94 .08 (Ml 

26.51 (Ml 

N.A. 

23 .92 (M) 

34 .46 (M) 

34.25 (Ml 

61.19 (M) 

-0 .14 (M) 

47 .22 (M) 

46.89 (M) 

Note: (1) The letter M, E, and N in the parentheses refer to importable,exportable and 
non-traded industrial activities respectively. The word N.A. means not available 
while * refers to a case with a negative value added at word prices for an 
effective protection. 

(2) The direct DRC per one unit of foreign exchange earning is directly obtained from 
the 1975 Input-Output Table while the DRC for 1982 is deriev .. d from the effective 
protective coefficient calculated e~rlier. The shadow foreign exchange rate as 
estimated by the formula (see text) fell between 21.97 - 22.85 baht per U.S. 
dollar for l97S-76 and 23,70 - 24.19 baht per U.S. dollar for 191!1, The official 
pegged exchange against the U.S. dollar was 20.40 baht for 1975-1976 and 23,05 
baht for 1981. 

Source: Ministry of Finance, Study on Fiscal Implication of lnvestmentlncentive!; 
and Promotion Efficiency, 1983 
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SUMMARY AND CONCLUSION 

The picture which we perceive from our projected 

results is a relatively low rate of growth in the manufacturing 

sector compared to the latter part of the previous decade. Major 

conclusions of this report are as follows: 

l. Under the basic scenario, the manufactured 

outputs are projected to increase at an average annual rate of 

5.61 per cent between the period of 1986-1991. The figures are 

lower than 7.27 per cent rate of increase projected for the 

period of 1980-1985. The corresponding projection is 6.04 per 

cent between the period of 1986-1991 under the "high" scenario. 

We foresee the industrial growth to be higher than those of other 

economic sectors. 

2. The growth in the manufacturing sector will be 

accompanied by structural changes as growth may not evenly 

dis~ributed across 22 industries. The pace of industrial growth 

in some industries, namely food, wood and wood product, beverage, 

non metallic, mineral products, machinery and transport equipment 

will slow down in the future. 

3. With regard to the performance of industrial 

subsectors, leather, rubber, fabricated metal, non ferrous metal 

and electrical industrial machinery and appliance and textile 

will grow at relatively high rates and provide the main driving 

force in the industrial growth. The more-mature industries such 



- 152 -

as the food processing industry will remain stable or slightly 

decrease. Its share probably reduces from 27.26 per cent in the 

total manufactured outputs in 1980 to 26.01 per cent in 1991. 

4. Exports of manufactured goods are projected to 

increase at relatively lower rates than they have been in the 

past. Toth~ manufactured exports are projected to increase at the 

rate of 10.12 per cent over the planning period compared to 

almost 15 per cent between the period of 1980-1985. Among these, 

export of electrical and electronics, fabricated metal, 

textiles, paper and leather show very rapid expansion as their 

growth rates are projected to be 17.33 per cent, 22.45 per cent, 

17.66 per cent, 30.04 per cent and 18.66 per cent respectively. 

Important exports, namely iron and steel rubber, non-ferrous 

metal show stable growth patterns as their growth rate are 

projected to be 10.40 per cent, 10.67 per cent, and 10.40 per 

cent respectively. Decreasing trends of exports are projected in 

wood and wood product (-6.19 per cent), refineries (-5.98 per 

cent) and machinery (-8.81 per cent). Nevertheless, the 

manufactured exports of Thailand in the next 5 years will still 

concentrate on food processing, textile and other light 

manufactured products. 

5. Although Thailand's manufactured outputs are 

likely to maintain the growth rate of 4 per cent throughout the 

sixth plan, the major outlets for most of the industries will 

remain the domestic market. The investigation of empirical 

results in terms of sources of growth suggests that manufactured 

exports will play a very significant role in d~termining growth 
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in some industries. The above-average growth rates in industries 

engaging in non-ferrous metal, rubber, and rubber products are 

caused by rapidly growing export. Furthermore, industries with 

below average growth rate appear to be import-substituting 

industries, e.g., machinery and basic chemicals. 

6. The result from the study of comparative 

advantage suggests that the nature of manufactured goods where 

productions are in accordance with the country's comparative 

advantage--either in resource-based or labor intensive determines 

a promising performance of growth in the next five years. The 

Spearman Rank Correlation index between high-export growth and 

comparative advantage perhaps supports the view that industries 

with comparative advantages and good potential to enter into the 

international market will achieve a high growth performance. This 

implies that industrialization process in the future will tend to 

move towards more efficient point in their production. 

Policy Recommendations 

The medium term industrial projection attempted in 

this study aims at providing a guideline for policy makers in 

the industrial development area. These policy guidelines have to 

be translated into special proposals on recommendations to be 

implemented for an industrial balance growth. The major 

industrial policy inferrences to be drawn from the study are as 

follows: 

' 
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1. If Thai economy is to move towards more 

industrialization sketched out for the Sixth Plan, the emphasis 

will have to be on a major restructuring of the Thai industry. A 

major reformation of policies is needed to undergo the structural 

change. It is apparent that the policy reform envisaged in the 

Fifth Plan may not be sufficient to induce significant industrial 

restructuring. In fact, the programs for industrial restructuring 

as appeared in the Fifth Plan have to be evaluated in terms of 

economic and social consequences. 

2. The report expects decreasing trend of 

industries with import-substitution or those with low comparative 

advantage. Thailand, therefore, should reduce her trade barriern 

in order to improve efficiency and allow imports from other 

countries. Efficiency in industrialization calls for moderate 

levels of protection in order to avoid high cost of import 

subslitutes and discrimination against manufactured exports. In 

fact, import-substitution industrialization can be a useful 

strategy if inefficiency is curtailed. The appropriate policy 

response depends on the country's present situation. 

not uniform. 

there is a 

3. The growth trends of industrial subsectors are 

As a consequence, one of the main implications is 

need to adopt en appropriate policy to fit the 

circumstance. Since circumstances differ among industries and 

over time, we can not discuss all the policy implications for all 

industries. In short, industrial policies to be designed should 

be flexible and pragmatic. The policies should be designed in 

such a way that they ere responsive to the present circumstance 
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and are changable when they become impotent. 

4. Despite the relatively higher growth in the 

manufacturing sector c~mpared with other economic sectors, the 

implication is not that Thailand should foster her industrial 

growth at the expense of other sectors, particularly the 

agriculture. A successful future industrial growth should be made 

with a broad-based strategy including increasing attention to the 

agricultural sector. In fact, the agricultural sector will be 

served as a precondition for the industrial development. The 

relative smaller share of the agricultural sector is a common 

phenomenon in the process of economic development. However, 

inadequate attention paid to the agriculture may cause many 

negative effects in the process of such industrialization. 

5. Our empirical results suggests that the 

growth in the manufacturing sector will be achieved through the 

growth of manufactured exports. Accordingly, export-led policy 

will play a major role in determining the growth performance of 

the manufacturing sector in the future. In addition, high 

inefficiency in domestic manufacturing which is common in the 

Thai manufacturing sector is attributable in part to the smell 

domestic market size. In order to mount the export drive, policy 

recommendations are the following: 

5.1 There are two groups of exports with good 

growth potential--traditional and new groups. For the traditional 

exports, ~~e to their resource-based and/or labor-intensive 

traditional manufactured exports, namely food processing, 
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rubber, textile and non-ferrous metal will maintain or slightly 

decrease their significant shares in the total manufactured 

exports of Thailand. However, some of these traditional exports 

are projected to grow relatively slowly. Consequently, exports of 

Thailand will fall. However, some of these traditional exports 

are projected to grow relatively slowly. Consequently, the task 

falls on the government to formulate policies that will stimulate 

the expansion of these traditional exports to new markets. 

For nP-w exported items, Thailand should also 

explore the opportunity for export expansion of electrical 

industrial machinery and elctronics. In fact, Thailand has good 

potential for producing a wide variety of manufactured exports. 

She will probably seek to explore her new manufactured export 

items rather than to continue to concentrate only on her 

traditional exports~ 

5.2 Thai government should formulate a strategy 

for export expansion. This will lead not only to solving balance 

of payments problem but also expanding market bases for 

industrialization. The government should endeavor to offset the 

obstacle to entering into the international markets due to 

tariff and non-tariff barriers. The government, on the other 

hand, can not control the tariff barrier imposed by advanced 

industrialized countries. But for the non-tariff barriers, the 

government can adopt appropriate export-incentive policies to 

reduce the barrier to entry. This can be done through export 

credit, export insurance program, and other export inceDtives 
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schemes designed to overcome the difficulties caused by 

transportation cost, product differentiation low quality 

products, lack of information and so on. 

6. An analysis of export-led industries and 

comparative advantage reveals that the crucial factor underlying 

export-led industries is comparative advantage. To maintain 

comparative advantage of industries engaging in ~on-ferrous 

metal, basic chemical or textile activities, foreign trade policy 

should be designed to capture changing comparative advantage in 

the long run. 

7. The projected figu~es m&y indicate the size of 

the manufacturing sector compared tu other sectors in term cf 

value added or output, but it does not show how "efficient" Thai 

industries will be. To achive efficient industrialization, labor­

intensive and foreign exchange generating industries should be 

given the highest priority. 

Caveat 

Empirical results obtained from this study must 

te evaluated with an awareness of the model and its data 

dr&wbacks. Indeed, the results should be taken as no more than a 

"scenario" for industrial growth. The conclusion of this study 

must be used with caution. In fact, there is indeed a number of 

caveats to be made regarding the data and the model used in this 

projection exercise. 
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1. Although data availability in Thailand is 

relatively abundant and reliability is generally high, there are 

still special problematic areas. The discrepancies between the 

va.lre added <lata from National Account and those from the Input-

Ot!tput Table~ in both 1975 and 1980 are too large and 

hence questionahJe. 

2. The transformation of expenditures on 

comIDodities from national account data into consumption demands 

by input-output sector, 

of the 1t1cdel. 

again, contributes to the data problems 

3. The use of implicit prices of expenditure 

categories in the Extended Linear Expenditure System (ELES) to 

estimate the murginal consumption shares subject to the same data 

problem. In addition, error 

the measurement error, 

ascertain. 

in the estimation procedure magnified 

but their extent is difficult to 

4. The other major source of problem is the set of 

assumptions made to operationalize the model used in the 

projection exercise. First and forem'ost, there are difficult 

assumptions irnbedded in the input-output system itself. These 

assumptions relate to excess capacity, to one output per sector, 

to fixed technical coefficients, to invariance with respect to 

price changes, and etc. Furthermore, there are added hypotheses 

made to project the components of finul demand. Of particular 
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importance here are the relevance of flexible accelerator model 

to predict investment behavior, the trend basis of projecting 

government expenditures and equations used to project exports. 

5. The implication of prospective change of GDP on 

final demand are not considered and it is assumed that projected 

GDP growth rates postulated will be obtained one way or another. 

It may be, still, interesting to speculate the "feedback" effect 

of change in final demand in GDP growth by endogenizing the 

value of GDP into the model. 

6. Data for the industrial projection exercise 

attempted here are between the period of 1970-1983. The effect of 

the 1984 devaluation which apparently affected the general price 

level, export prices and GDP deflation is beyond the scope of 

this study. 



BIBLIOGRAPHY 



- 160 -

Bib '..iography 

Akrasanee Narongchai, Small and Medium Scale Industries in Thailand, 

World Bank Report, Dec. 1982. 

Akrasanee Narongchai, Industrial Development and Industrial Restructuring, 

Paper No. 1 prepared for the Seminar on Industrial Restructuring 

in Thailand,October 1983. 

Akrasanee Narongchai, Thamruenglerd and Eamkarnala Chalermpoj, Source of 

Industrial growth in Thailand, Industrial Management co., and 

Industrial Finance Corporation of Thailand, Bangkok, Thailand, 

March 1983. 

Akrasanee Narongchai and Chutikul Siri-Laksana, Wage Differential.s.in 

Manufacturing Industries, Discussion Paper No. 77 - 02, Council 

of Asian Manpower Studies, Manila Feb. 1977. 

Chenery Hollis and Elkington Hazel, Structural Change and Development' 

Policy, New York, Oxford University Press., 1979. 

IBRD, Thailand, Current Economic Prospects and Selected Development Issues, 

Oct. 1975. 

Ganjareondee Siri,"A Model of Thailand's Economy: An Econometric Approach," 

Ph.D. dissertation, Monash University, 1975. 

L~echor Chad, Kohli Harinder, Hur Surjin, Structural Changes in World Industry; 

A quantitatives Analysis of Recent Development, A World Bank Technical 

Paper No. 5, The World Bank, Washington, 1983. 



- 161 -

Lluch Constantino, Powell Alan and Williams Ross, Pattern of Household 

Demand and Saving, 1977. 

Ramangkura Virapongsa, Amranand Piyasawasti and Associates, the Long-Term 

Prospect for Ecaiomic Development 1980 - 1990, June 1981. 

Ramangkura Virapongsa, Appropriate Macro Economic theory for Thailand, 

Thai Economic Journal, Vol 9 No. 1, June 1976. 

Tambunlertchai Somsak, "Manufactural Exports and Employment in Thailand", 

Export Oriented Industrialisation and Employment Policies and 

Response \'i th Special Reference to ASEAN Countries, edited by 

Pitou van Dijek and Harmen Verbruggen, Council of Asian Manpower 

Studies, Manila, 1974. 

Tambunlertchai Somsak and Chesada Loohawenchit, "Labor Intensive and 

Small Scale M:i.nufacturing .i:l Thailand", the Development of 

Labor Intensive Industry in ASEAN Countries, edited by 

Rachid Amjad, Asian Err.ployment Programme, ARTEP, 1981. 



APPENDIX 1 



- 162 -

INDUSTRIAL GROUPING 

Industrial Classification TSIC BTN I./O 

1. FOODS 311-312 02-05, 07-09, 042-061 
10-12, 16-19, 
20-23, 25, 
41, 67 

o Rice Milling (311) ( 10. 06) (049) 

2. BEVERAGES 313 11, 19, 21, 062-064 

22 

3. TOBACCO 314 24 065-066 

4. TEXTILES 321, 322 50-56, 57-59, 067-074 
60-63, 42, 
46, 61, 65 

o Wearing Apparel ( 322) (61, 65) (072) 

5. LEATHER 323 41, 43, 64 075-077 

o Tanneries and Leather Finishing (323) (41. 01--10, (075) 
43. 02) 

6. WOOD & WOOD PRODUCTS 331, 332 44-46, 68 078-0BO 

o Saw Mills (331) (44, 45, 68) (078) 

7. PAPER & PAPER PRODUCTS 341, 342 42, 47-49 081-083 

8. BASIC INDUSTRIAL CHEMICALS 351 25, 28, 29, 084-086 
31, 34 t 36, 
38, 39 

9. CHEMICAL PRODUCTS 352 12 I 13, 15 087-092 
29, 32-39, 
98 

10. REFINERIES & PETROLEUM PRODUCTS 353, 354 27 I 36 t 38, 093-094 
68 

11. RUBBER & RUBBER PRODUCTS 355 40, 64 t 94 095-097 

12. PLASTIC PRODUCTS 356 39, 42 098 

13. CERAMIC AND EARTHERN WAPE 361 25, 69 099 

14. GLASS AND GLASS PRODUCTS 362 70 100 

15. CYrHER NON-METALLIC PRODUCTS 369 25, 38, 68 101-104 
69 

16. IRON & STEEL 371 26, 72, 73 105-106 
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Industrial Classification TSIC BTN I/O 

17. NON-FERROUS METALS 372 74-81 107 

18. FABRICATED METF.LS 381 73-79, 108-111 
80-83, 94 

19. MAOIINERY 382 84, 85, 87 112-116 

-20. ELECTRICAL INDUSTRIAL MACHINERY 383 74, 76, 85 117-122 

AND APPLIANCES 92 

o Radio, Television & (383) (85.13-.17) (118) 
Communication Equipment 
and Apparatus 

21. TRANSPORT EQUIPMENT 384 85-89 123-128 

22. OrfiER MANUFACTURED PRODUCTS 385, 390 05, 48, 129-134 
66-68, 71, 
72, 84, 
90-99 



APPENDIX 2 



Co•!f icient Ka tr ix of Dolftest1c Products at Producer's Pr ice•. 1980 

----·- - --·- - . -
I 2 3 • 5 6 

I ' 8 9 10 ,, 12 

------- . ···- -------· 
O.C06468 0 .000002 0. 0068 38 l. J.gTicultur1 o.0·18)13 0.001088 0.56616~ 0.003415 0.154217 0. 03065•1 0.005920 0. 18080 

' 
o.0001Je o. 000005 I 2. Mioing and Clu&l"T'fiDg 0.000001 0.000013 0.000150 - 0.000135 - 0.001021 0. 0366)7 o. 008613 0. 00692 

'· Fooh 0.05651' - O.M5935 0.0881'2 - 11.000385 0.08629' 0.000012 0.002831 0.000210 0. 0290, O.OC37l 

.4. :Be•erar•• - - 0.000146 c. 00181 !> o.oooon ·. - - - - - 0.0001H -
~. 'l'obacco - 0. 0 - 0.000001 0.000025 0.1U254 - - - - - -
6. Te::i:tllee 0.006312 0.001142 0.001997 0.000700 0.002801 0. •26016 0. 20021' 0. 006064 0.014359 0.053816 0.006571 0. 00151 

7. Leatber an1 leAtber product• - - 0.0 0. 000380 rl. 000001 0. 000292 0.15031( r·. 000810 0.000))5 - 0.000006 -
8. \i'ood &nd \t;)Od produc\e 0.000129 0.001296 0.000470 ~. 000305 0.000128 0.000342 - 0.128158 0.001Jl2 0.000619 0.002359 -
9. Pulp paper and paper product• 0. 00008, 0.000113 o.ooun 0. 02•689 0. 0 36546 0.005647 - 0.002018 0.181159 0.025846 D.00990 0.0008l 

10. ~aa1c Indu1trial chesicala 0. 005665 0.002502 0.001204 0, 011 )"'1 0.001435 0. 003288 0.008945 0.004310 0 .008426 0.056492 0.0 .. 597 0.0120~ 

11. Cbemical p~oducta 0. 002062 0.0001% 0.001086 0.000450 0. 000025 0.004135 0 .008804 0.009831 0.008591 0. 002654 0.011188 0.00141 
12. Re!1ner1ea & Patrole\19 product• 0. 028092 O.OJ1f"IS 0. 005074 o. 001820 0.050619 0.025900 0. 0180'j) n .ri1 e111 0.033968 0.(167744 0. 02'210 o. ot1 et: 

1,. Rubber and rubber prodYcta 0 .p0002J - 0. 000003 - - 0.000633 0.003001 0. 002969 o.ouo1J1 0.000296 0. 000658 • -
1 •• Plaatic ~~oducta 0. 000811 0 .~00009 0.001531 0.001394 0.000'73 0.002181 0. 005212 0.001181 0. 001576 0. 016253 I 0. 012955 0. 00141 

15. Cerac1c an~ ear\beni vear• 0.00018) - 0. 000001 - - - - - - O.OOBJ4J I 0.001889 -
16. Cl&ea and slas• ~rodvcte 0.000040·. 0.000049 0 000383 0.025442 0.000014 0.000002 - 0. 000896 - 0 .001433 0.001410 0. 00001 

ll. Other ~oo-~otallic pro~Qcta 0.000165 o.oooo:n 0. 000160 o. 00002e - - 0.0CIOl!>S - 0.001215 - - -
ie. Iron a~d ateel o. 00006, ' 0.000118 - - - - - 0.000)66 - - - -. 
19. Non-!erroue eetal1 0.0 - 0.000096 - 0.000221 0. 000064 - - 0.002116 0. 000210 0.00011) 0. OOu 7( 
20. Fa~r1cated aetal• 0.00)33) 0.001810 0.002020 :'1.004016 0 ,000397 0. 000438 O.D04894 0.001527 0.000165 0,000)51 0 .003705 O.OO'!ilC 

21. l'lacbinery 0. 0031'4 0.012605 0. 000603 0.001441 0.001320 0.002666 0. 001099 0. 002186 0.005691 0.001967 0.001061 0.00381 
22. E'lectri~a.l indu1trial •acbineri 0. 000095 0.000192 0.000136 0.000024 0.000016 0 .00001 s 0.000110 0. 000029 0.000014 - I o. 000005 -
2}. Trao1port equipment 0.001761 0.('i14726 0.D0049e 0.001279 0.000725 0. 000665 0.004599 D.010'178 0 .002310 0.012199 0.002630 0.0011; 

24. Other ••~ut~ctared producta 0.000035 0. 000006 0. 0001 36 Cl.000129 0.0(10)11 0.000416 0.000672 0. 000192 0. 000292 0. 000633 0, 001(1 JI 0. 0009• 
~5. Coo•tnactton 0.001228 0.0CS440 0.000406 o.0009e1 0.00106) 0. 000950 0.00139b 0.00162) o. 00fd~2 0. 003606 0. 002968 0. Or••2l 
26. Electricity & water aupply 0.000426 0.001482 0.001105 0.011594 0.00~841 0 034648 0.016916 0.019213 0 .045534 0 .050179 0.018635 0.036'2 
27. Trao•portation & com:mun1cat1cn 0. 001008 0.022711 0. 01821' 0.01'154 0.00'156 0.010059 0.001152 o.onq,,, 0.03'512 0.031164 0.038019 0. UOB82 
ze. Vb;l•••l• 6: retail trade ~.024146 0. 008663 0. 068069 0. 034205 0.0392)5 0.064925 0.053306 o.onse1 0 .09i;: '>07 0. 1I)]176 0.084528 0.01096 

29. :Bao.king aod ioouraoc• 0.01068> 0.00415, 0.002805 0.006913 0. 002441 0.005481 0.005320 0. 00005 0.006914 0.014559 O.C09845 0.02)26 

,o. Public a4.1:1D-latr~tion - - - - - - - - - - - -
31. se ..... icu 0.000)5, 0 .010148 0. 005)41 0.013845 0. 006926 0.00,611 0.018587 0. 01 0855 0.011108 O.OJ6'48 0.057528 0.01474 

,2: Uoclaui!1e4 0. ooc 382 0.002081 0.000516 0.001590 0.001126 0.000297 0. 002846 0.001629 0.001618 0.006001 0. 002821 o. ooon 

33. To~al lnterae41ate Tranaactlon 0.231824 0.124170 0.751912 0. 265196 0.454000 0.62119' 0 .604100 0. 509159 0 .488120 0.530958 0.4295'4 0.20611 

34. Var•• & s~la:i•• 0.100267 0. 16lSS., 0.014443 0.103504 0.066214 0.104092 0.09)008 0.100034 0.082519 0. 127968 0. 120418 0. 0JJ'18 

,5. Oper&t1ng Surpl~• O. 64C'l521 0.41946'l 0. 1 3)814 0.201145 D .068811 0.202275 0. 219038 0.321010 0. 319551 0.210594 0. 36~6"14 0. 20175 

}6. n1pr1ciat1on 0.020834 0.Dt.1648 0. 010£.21 0. 0249e1 0. 021311 0.026074 o. 0181J2 o. 028146 0.049218 0.074411 0.035241 o.,, )21 

,7. lo41reot t.:a.•• lei• •Ub•141•• O,OOEiS51 0.21)159 0.029107 0.40S112 0.388535 0 .019760 0. 024520 0.04164'1 0 .059971 0. 056060 0.049085 0. 444S~ 

}8. 'l'otal lalue Added 0.168115 0.815829 0.248087 0.1)4803 0. 5•5999 0.312202 0. 395299 0.490840 0.511179 0. 469041 0.5,0•25 0. 19328 

''· Controltotal 1 .0 1.0 1 .0 I. 0 1 .o 1 .0 1 .o 1. 0 1 .0 • 1. 0 1. 0 I. 0 

r( 
f'-

..I 



l. Ai;rlc\llture 

2. Minlnr and Quarr>jlDC 

}. Foodo 

'· ~ ... erage1 

5. Toba<co 

6. T•ztlle1 

7. Leatb•r an4 l•at~•r ~~oduct• 

e. ~oo4 and vood ~roduc\• 

9. Pulp pa,•r and paper rroduet1 

10. Da11c lndu1trial ch•c1eal1 

11. Cb•eieal ~roJuct• 

12. ~•fin•ri•• & P•troleu..ci pro~uet1 

13. fiubb~T and ru.bb1r froduct1 

14. Fla•tie product• 

15. C•racic and •arth•rn veare 

16. Cla•• and «1&51 froduct• 

17. O\hor ~oo-mttalllc prodoeto 

le. Iron and 1t•1l 

l~. J:ott-f•:-rou1 ••t.al1 

?O. Fabrleatod ••talo 

Zl. M.act:lD•rJ' 

22. Electrical 1nd~1trlal saehln•ri 

~}. Traneport •qulpernt 

2~. Other aacufaetured product• 

:9'5. Con•tnct.ion 

;6. !'loctr1c1t7 & wator aoppl7 

~7. 'fr&.E1i1pcr'\•tion I& commuc.lcatloa. 

~B. Vbol•1al• I& retail trade 

29. ~an.king ancl 1naura.r:: t 

}O. J>ablic admlulotratio~ 

31. Serrlce1 

}?. ~oclae1l!l•d 
33. Total lnt•ra•diat• Tra.n.aetion 

, •• War•• & Salarl11 

,5. Op1ratinr Surplu1 

}6. Doproc1at1on 

,7. lndiroot ta:zo1 1011 1uboldl11 

}8. Total Talno A~!od 

}9. Controltotal 

,, 
o ... 2i6i1t 

O.OOOZ'lt 

-
-
-

0.021+272 

0.0000?9 

0.000010 

0.000720 

0.011!9<9 

0.0020}1 

O. 0296C2 

o. 0.531.40 

0.000973 

-
-
---

0.00,,63 

0.00~919 

0.000055 

0.00'515 

o.o~o~c;>3 

O.C>Jl669 

0.010010 

o.0•4676 

O.o685S6 

0.003266 

-
0.004302 

('.00024} 

0.6628•} 

0.074707 

o.i72111 

0.016203 

0.071+16• 

c. 33711)6 

I 1.0 

,,. 
•5 •6 '7 

- o.00E7)) - o. 003f4) - o. 0!>(:698 0.006 .. 04 I c.0€5606 

- - - o.oooi73 

- - - -- - - -
0.012622 0.020123 0.00333} c.cO'o828 

- o. ooo:;o8 0.000527 o. 000}'41 

o. 00'2'.>b 0.035:,1<9 o. oi,, 53 o.ooi586 

0.0331,09 o. 024724 o. 015449 0.016096 

0.0172~6 o.003•E6 0.059525 0.001)60 

o.oo~•E? 0.0028€5 - 0.000115 

'030"2 o. "9467 o.13S~68 o.1160S" 

O. OOO?'<i - 0.00002• -
o.005Ho 0.000•75 0.005011 0.000613 

- o.ro6o}S - -
0.001795 - 0.01E<;-•5 -

- o. Oc<>")lt O. DC'O• 25 O· i20627 

o. 00}507 o. oroc.;4 - o.on618 

c. ool+l-66 - - -
0.003952 C.00?940 o.ooi''-'9 0.000091 

0.001!03 o. 012935 c. o(:'o6.53 o. ('()4194 

0.005•~3 o. ooc<>i.' - 0.000269 

0.0021:·6 C.O'lt.254 o. 001692 O.OC2431 

o. OC'!i571 0.0~15~3 o.oOOC66 0.000171 

o.c-01c,~1 0.0,4604 0.003792 o. 000256 

(), 08C750 0.012~70 o.c2~41 o. C.}1:;49 

0.026006 o. 057044 o. 03455E o. 07P516 

0.105286 o. 042422 o. 05)7.5.5 o. 105924 

C'.015f!-6 c.oo;o}o o. 0099.50 o.0•5626 

- - - -
0.0"14,~~ 0.012233 0.0065•2 0.0070}5 

o.002EES o. 00.5,, 1 o. 004!>f6 c. 005054 

o.~94Fo7 o.455895 o. 467724 0.6300•6 

0. ~C9C96 0.119689 o. 1<:>8151 o.oEs497 

o. 23' !'61 0.}27947 o.zo41t26 o. 1f._~Eo:; 

0.05176! 0.030255 o.onc62 o.o45f34 

0.112751 0.0572-. 1 o. 0576}.5 o.o~E.•6 

0.605192 o. 5lo4•04 o • .53227.5 0.3699€3 

'· 0. 1.0 1.0 1.0 

-

' 
. •8 •9 20 z• 22 2} 21+ 

I 
0.000506 0.000•98 o:ooouO> - 0.000006 0.000006 0,0269}7 

o. 00'+5•< 0\62•066 L.000129 - o. 00•775 O.OOOO!i1 0, OC.2770 

- - - - c.000438 - 0.026840 

- - -·. - - - -
- - - - - - -

0.000204 - o.ooi677 0.00}074 o.cio21t9 o. 005541 o. 0}~}60 
O. OOOO}lt - o. 000463 - o. oo01eo O.OOO'j}} 0, OOO'j()} 

o.oooi95 - o.0•1560 o.0••095 o.0}•116 o. 01'48)8 o.021t66\ 

0.000879 o. 00056'4 0.00588} 0.01687} o. 026se1 O, OOlt07'4 0.02•002 

0.007255 o.00051i o.0031c9 0.0119'46 0.011+9,2 o. 002986 O.l102'49) 

o.oooi.09 0.000029 0.007€06 o.0078i} 0.002805 O, C•0567 0.001'456 

o.05~"9e 0.030937 0.023808 o.Olt6oo6 0.0}95•6 0.0'44799 0.011067 
0.000,,2 o. 0005}2 o. 001156 o.00•2n 0.005686 o. oe9854 c.001t41ti 

c. 000147 0.000660 o. 00'4'485 o. 010:;45 0.027169 o. ,09"} o. 004i 81+ 

- - 0.000022 o.007i77 - - [', ocoz 54 

- - 0.0009~2 O.C0007} 0.022629 0.008775 0.002917 

0.008397 - o. 001847 0.00,,71 o.oco365 o. 000009 C.0032.51 

o.}?C1i3 - 0,073"8 0.013908 c.01558~ o. 003}9• 0.006603 

0.001262 o.o}6707 o.i.)8419 0.016651 0.03,913 o.0•6411 0,0.52972 

0.00007• 0.000015 0.019891 0.020801 c.025602 o. 006,,, 0.0036.57 

o.on:;o6 0.003764 o. 001b46 o. °"'811 o. 00•141 o. 022511} o. OCI .5}2 

0.000516 - o.001i7-' 0.02'4232 0.069220 o. 0371to3 0.0012>8 

o. 000383 0.002219 0.002•20 o.00305c 0.00311+5 0.128876 0.000849 

O.OOG124 0.000109 0.000278 0.0011+69 o.ooo.sao 0002002 0.07Zlt8\ 

o. 000;'117 0.000832 0.000998 0.001531 c. 001f77 o. 0005}} O.OC07C>4 

c.090226 0.0}7920 C.01719} 0.033023 0.03005• o. 023o69 0.0061+~7 

0.010417 0.014313 0.01944} o.o41t313 c.035121 o.0}2266 o. 0177.52 
o.oy.1,7 o. OltS077 o. ioo.5}6 o. 1 .55961 c .104992 0.093668 0.016239 

o. 005245 o. 002709 o. ')02}'46 o. 017841 0.007}22 0.0074'47 0.00}41+} 

- - - - - - -
0.00}119 c.020076 o. 012824 0.042222 o. 04766.5 0.014210 o. 016510 
0.0004 .. 6 - 0.00;~99 o. 00}.5}2 o. 002072 0.002415 o. 007:,1<3 

0.616748 0.82695} C.46Z)21 o.~3'.57 o . .56350.5 o • .sB18e6 o,442600 

o.071t915 '.).()'48689 o. 1224.58 o. 130756 0.10'+498 o. io}43J o.i48}•o 

o. 150217 0.077830 0.)51961+ 0.251879 o. 2165.57 o.181to49 o.}6}485 

0.052290 0.019772 0.027866 o. 0371+13 0.023559 o.04o7o4 0.019281 

c. 105820 0.026753 0,0).5}E8 0.0365~3 0.091879 0.089Y26 0.026322 

o. 3~325i 0.173046 0.537678 I o.'4_56642 o.1+36491+ o. 41811} 0 • .557}99 
1. 0 1.0 1.0 1.0 1.0 1. 0 i.o · I ..... 

CJ> 
V> 
I 



~· As-1.-1...::.:.,1.re 

a.n.i :;1...a.r=)liDg 

) • _;·,-o - "' 

". :t'" 1.-'!'..l.i):li~ 
5. !::.b.).:<:.:> 

6.. Tex ':.1 !es 

7. L•a.th•= •C~ la•t~e= ~=o~~=ta 

e. ~ood &ni wood ;:od~;ts 

9. Pulp ~~per ~~a ra~e= p:oduct1 

10. ~as1c !ndu3t~ia.l cc~:1ca.la 

ll. c~e-·=a.l pr~du:t1 

12. R~[ine=ie• & iet=ol1u~ ?~o!uc:~ 

l~. r.·.:b'br-:- a.:ll r\.l.t'b•~· ;irc.:.~::t• 

14. ?l~at!= pr~d~~t• 

l). Ce~a:tc &r.j ea.~:~~=~ ~~1=s 

l!::. 

17. 

l:S. 

~ c; • 

20. 

2\. 

2~. 

~s. 

Cl~s• a.cd J! 98 p=oducte 

::ne: ~oo-;e~~l!1: ~rc~~:ta 

::-()n a':l..:\ 1':.•el 

~-~~-r~:ro~5 ;e':.A\5 

F~br•e~ted m~tils 

"".i.::~1.:=':-Y 

£le~t~1e;a.l 1o~uit=l~l :A=~~n~:y 

::~~s~crt equ1~~ent 

0':.~: :~c .~~-t~r•~ ~=~~uctJ 

:o.:l1t~.l:t10:-. 

tC. ~lect:-l~i~J ~ ~at~r •~ppl? 

21. ":":-.l.1af)o:-t4t!...:i:i. 6. i.:::oc.::. ... .:i1cs.":1o:'.I. 

2e. '•i.olt-u.lb ~ r$ta.1l tra.:h 

?:., • ;,~J'l.l.itl.6 •:iii 1D9U:".:';C• 

~; • .?\l.~~.i..c ;a..U:.!:::.11t:-a.tion 

3!.. Serv~ .,,-e-, 

32. C~cla.as1!1t~ 

33. ~~t•l ln\~~:•~1~':.e Tr,'\.::.sa~tior. 

)4. •a.a•- & s.:a.r1•• 
l"'-. Ope:-;a.t1utt Su-=;ilu• 

3i. Lopr~Clatlo~ 
,7. :Q~lre~\ ~~~•• 1••• •uk•1~1~• 

38. Tot~! Va.lua Addei 

~9. C~a~r~ltotal 

!5 
0.000971 

0.042028 

0 .001151 

0.0<'001, 

o.or866.> 

II 0.00111:,0 
o.o..ion8 

0.009600 

I 
O.Ol22H 

0.000110 

I u,002458 

0.006188 

O.OOH04 

0,11969} 

i 0,067515 

I o.0095e~ 0,015870 

I 0.02050 I 

I 0.01249, 

I 0.005619 

0,00ll054 

o.0·10129 

0.006857 

0.07865} 

0, 10148~ 

0,008}44 

0.00~840 

0.0014''?5 

o.6178}8 

0.129902 

o. 216476 

0,018068 

O,Ol 77H 

O, ~82l6l 

l.O 

~" 
27 28 

0.000176 0.000014 

0~}}6 - -
O,OOC6Z} 0.00.)676 

0.001606 0.000060 

I - o.c10022 0.000005 

0100140} 0.006919 0.011144 

0.000140 0.000077 o.oouu 

0,0000!1} 0.0000~6 0.00,757 

0.000750 O,J07'29 0,015062 

0.014799 I o.c.:>0001 -
0.000097 o.ocos12 0.00060} 

0.1285'2 I o. 2142~6 o.no46n 

0.000092 I 0,0,0961 C ,OOClSO 

0.001139 0.000277 0,C0255l 

o.ooooes - 0.1)()005 

- 0.000166 0.000288 

0.00195' ~.000016 0.000224 
·. - 0."·~0474 0,000022 

0.0002}6 

I 
- -

0,000}81 .;.000296 0.000672 

0.019467 0.00041: O.OOOOll 

O.Ole}64 I 0,0013'2 O,OC0429 

0.000906 o. :04057 0,002987 
I 

0.000076 0.000126 0.000512 

0.001064 0,00167) 0.000799 

0.057070 0,00428} 0.00}028 

0,0}}664 0.0~2807 0,0150}7 

0.12626) o. oao904 Q,01'444 

0.01)660 0,0155}2 0.016917 

- - -
0,011885 

I 
0,010984 0,048792 

0.001412 0,001}82 0.00178) 

0.440000 o. 509277 o. H9768 

0.254418 I 0.17)910 0.271691 

0.}4269, 

I 
0.256172 

I 
0.5B8l6 

o.oa6969 0,054946 0,0}<048 

0.124061 0,00}t9' I 0.012614 

u.559999 o.41on2 c. 8502'1 

1.0 l.O l.0 

29 3C 

0.000429 -
- -

0.000045 -
0.000197 -
0.000002 -
0.001775 -
0.000022 -
o.00208.) -
0.01095~. 

l -
0.0000}4 -
0.000671 -
0,006147 -
0.000017 -
0.000522 -
0.000410 -
0.000128 -
0,000419 -

.0.000090 -
0.000024 -
0,000903 -
0.000014 -
0,000b28 -
0,001297 -
0.002181 -
0.18212, -
0,006066 -
0.016176 -
0.006615 -
0.014050 -

- -
0,0)0652 -
0,001')4 -
0.266028 -

I 
o.11n~1 -
o. 28~609 -
o.247o~c I o.~0,090 

I J.06}~7l 0.0.09:;? 
I o. 7l l:l7l I l,O I I 

I 
t,O 1,0 I 

J 
I 
I 
I 

'1 3, 

O.C2'721 o.15e9n 

o.nooou 11.003256 

0.05}1}7 0,25}064 

0.05il971 0.006186 

0.0000,5 0.000029 

0.006287 0.115859 

o.coo4}1 o.oone2 

0.0009'<2 0.002062 

0,021802 o.02eo4e 

o.oo0}86 0.004401 

0.00864' 0.006214 

0.010814 0.062120 

0,000}4} 0.000808 

o.0011e8 0.000134 

0.0009}5 0,000.19} 

0.001045 0.00}18} 

o.oooon 0.004431 

0.00030} 0 .006 ll} 

0.000094 o.0011n 

0.002282 0.00672} 

0,001017 0.001904 

0.002681 0.005110 

0,00088} 0.000005 

0.004001 o.0091oe 

0,004761 0.002957 

0.017023 0.0,1341 

o.oun8 0.056420 

0.057782 o.0961n 

0.005077 0,01048} 

- -
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APPENDIX 3 



Table Al: PROJECTED PRIVATE CONSUMPTION EXI-ENDITURE : THE HIGH CASE 

(Million::; of Baht) 
- -----

T tercis 1985 1986 1987 1988 1989 1990 1991 

---
Fo;a 6. 395 6, 707 7 ,097 i,515 7, 959 8, !,/~4 8,968 

Textiles 1,3!:4 1,430 1,519 1,616 1, 723 1,838 1,961 

Housing 1, 207 1, 243 1, 309 1,378 1,447 1,525 1,610 

Household cquipcent 528 564 599 639 682 729 779 

Personal care 754 796 843 894 950 1,0:!.0 1, 075 

Transportation 1,286 1, 373 1,460 1,556 1,662 1, 774 1,896 

Recreation 1,221 1, 297 1, 377 1, 465 l,Sol 1,664 1, 775 

~tisceJ laneous 169 178 189 200 213 226 240 

...... 
0--

Total 12,903 13,588 14. 393 15,262 16,198 17,210 18, 304 ......, 

-------------

~ 



Table A2: PROJECTED PRIVATE INVESTMENT EXPENDITURE: THE HIGH CASE 

(Millions of Baht) 
(Percentage) 

Actual Projected investment expenditure 
investment % % % % % % 
expenditure 1985 Change 1986 
1980 

Change 1987 Change 1988 Change 1989 Change 1990 Change 

Construction 87,549 124, 034 7.2 136,610 10.1 151,732 11.1 169' 487 11. 7 190,262 12.2 213,788 J. 2. 4 

Transportation 24,170 21,632 -2.1 21,331 -1.4 21, 714 
equipment 

1.8 22,582 4.0 23, 931 6.0 75,608 7.0 

~achinery and 63, 774 98,071 9.0 110, 9 78 13.2 126. 803 14.2 145,634 14.8 167,905 15.3 193,324 15.1 
other equii-.nent 

Total 175,493 243,737 6.8 268,9l9 10.3 300,249 ll.6 337,703 12.5 382,098 13.1 432, 720 13. 2 

~ 

1991 

240,670 

27,658 

222,573 

490,901 

% 
Change 

12. 6 

8.0 

15.1 

13.4 

f-' 
(j\ 

00 
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Table A3 FROJECTED GOVERNMENT EXDENDITURE THE HIGH CASE 

. (Millions of Baht) 

Projected Government Expenditure 

Year at constant 1972 prices at current prices 

1985 46,234 131, 244 

1986 47,991 137,959 

1987 49. 430 145,988 

1988 50,913 155,668 

1989 52,441 165, 761 

1990 54,014 176,718 

1991 55,634 188,395 



TABLE A~ ADJUSTED EXPORTS, 1986-1991 : THE HIGH CASE 

-------------------------------------

SECTOR 1985 1986 1987 
F-ooa -- -----·-744rrn---1sa9-5-·85572 
Beverages 
Tobacco 
Textiles 
Leather & leather products 
Wood & wood product 
Paper & paper product 
Basic chemicals 
Chemical product 
Refineries 
Rubber & rubber product 
Plastic product 
Ceramic 
Glass 
Other non-metallic product 
Iron & steel 
Non-ferrous metal 
Fabricated metal 
Machinery 
Electrical machinery 
Transport equipment 
Other manufactured product 

TOTAL 

228 202 169 
3200 3626 4131 

20479 24634 29939 
2462 3039 3774 
1731 1691 1660 
628 849 1156 

2293 2886 3654 
0 0 0 

31 29 29 
25923 29850 34567 

845 935 1041 
4~7 469 519 
235 258 286 
405 446 494 

1032 1181 1364 
11963 13685 lfi802 

2146 2735 3504 
738 722 708 

6907 8432 10352 
163 177 197 

7815 8690 9718 
164145 183431 208633 

"""' 

(Millions of Bahl) 
-----------------GR<5"WTH-RATE ___ _ 

1988 1989 1990 1991 1985-91 1986-91 
8.16 -9 2 ff~n---rcrcn ·nr ··- -- i cn:rr:r2----1T6-1fre------·1:-1 ·a-· 

131 96 
4644 5201 

36183 43851 
4622 5641 
1607 1551 
1552 2075 
4562 5676 

0 0 
28 27 

~9483 44946 
1143 1251 
567 617 
'312 339 
538 

1559 
18073 

4428 
679 

12G3o 
217 

10719 
236204 

586 
1785 

20685 
5577 

637 
15129 

239 
11782 

267870 
----------·---

64 
5783 

52983 
6833 
1485 
2755 
7009 

0 
26 

50781 
1359 

666 
366 
632 

2037 
23601 

6972 
584 

18123 
261 

12855 
303308 

41 
6417 

64204 
8262 
1420 
3651 
8640 

0 
25 

57270 
1474 

717 
394 
682 

2238 
25934 

8700 
526 

21669 
284 

14000 
343344 

-24.77 
12.29 
20.98 
22.36 
-3.25 
34.09 
24.74 

ERR 
-3.39 
14.12 

9.72 
9.05 
9.03 
9.05 

13.77 
13.76 
26.27 
-5.48 
20.99 
9.77 

10.20 
13.09 

-27.15 
12. 10 
21. 12 
22.14 
-3.44 
33.86 
24.52 

ERR 
-3.22 
13.92 

9.52 
8.85 
8.85 
8.87 

13.64 
13.64 
26.04 
-6.13 
20.78 
9,99 

10.01 
13.36 

I-' 
'-J 
0 




