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Abstract: This paper focuses on the current phases of the economic transition of Vietnam (1986-

2004) by exploring the three national input-output tables (1989, 1996 and 2000). The 

interrelationship between manufacturing industries and non-manufacturing industries is examined 

by using internal and external multipliers. The primary focus is on measurement of inter-industries 

linkages within and between two different economic production groups, manufacturing and non-

manufacturing, and total output requirement decomposed by direct, indirect and  induce impacts of 

final demand and other sector groups. 
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1. Introduction 

The methodology of this paper is based on Sonis and Hewings (1993), inter-regional economic 

systems analysis of Miyazawa (1966, 1971); Moreover, instead of doing research on interaction 

between regions, this paper lays emphasis on linkages of manufacturing and non-manufacturing. 

The linkages in the economy of Vietnam are based on three national IO tables (1989,1996 and 

2000). The independencies and interdependencies between groups of manufacturing sectors and 

non-manufacturing sectors are considered in input output system. 

This study is also based on the working academy of Jiemin Guo, Sonis and Hewings in order to 

analyze internal and external linkages of manufacturing and non-manufacturing of Chinese 

Metropolitan economies. This paper also draws from the paper by P.Q.Ngoc, B.Trinh and Thanh 

that analyzes structural changes and the economic performance of Vietnam from 1986-2000 

(presented at Sedan conference, 2006). 

This paper lays focus on the current phases of the economic transition of Vietnam (1986-2004) 

by exploring the three national input-output tables (1989, 1996 and 2000). The interrelationship 

between manufacturing industries and non-manufacturing industries is examined by using internal 

and external multipliers. The primary focus is on measurement of inter-industries linkages within 

and between two different economic production groups, manufacturing and non-manufacturing, and 

total output requirement decomposed by direct, indirect and  induce impacts of final demand and 

other sector groups. Further, price impacts also are estimated based on input output tables at a 

constant price (1994 price). 

The rest of this paper is organized as: Part 2 describes the data; Part 3 presents the methodology; 

Part 4 discusses the result of the analysis; and Part 5 presents some concluding remarks. 
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2. Data Sources 

The input output tables used in this study are 1989, 1996 and 2000 tables for Vietnam’s 

national economy at a current price and constant price; these input-output tables are consistently 

developed with the same industrial classification and are competitive-import type at a current price 

and constant price. These tables are compiled based on a system of national account (SNA) 

approach, which replaced the material products balance system (MPS) approach used by Vietnam 

Statistics before 1989. The 1989 input-output table is the first one created in Vietnam; hence, the 

Vietnam national input-output tables comprise not only material products but also non-material 

products in the intermediate input, which covers goods and services. This system of tables allows an 

opportunity for the comparison of Vietnamese input-output system with that of other countries in 

the world. 

The original input-output table in 1989 has 54 sectors; and other tables are the 97 - sector table 

and 112 - sector table in 1996 and 2000 respectively; these sectors in the original tables have been 

aggregated into 31 sectors for three tables, those are in Table 1. 

Table 1 Classification of Vietnam input output tables (1989, 1996 and 2000) 

Code of 

manufacturing 
Description 

Code of non-

manufacturing 
Description 

    

1. Food 22. Agriculture 

2. Ceramics, glass, porcelain 23. Forestry 

3. Bricks, tile (all kinds) 24. Fishing 

4. Cement 25. Mining 

5. Other construction materials 26. Construction 

6. 
Paper pulp and paper products 

and by-products 
27 Trade 

7. 
Processed wood and wood 

products 
28 

Hotel and restaurants  and personal 

repairs 

8. Chemical products 29 Transportation and communication 

9. 
Fertilizer, pesticides and 

veterinary medicine 
30 

Banking, credit, treasury, lotto, 

insurance and retirement subsidy 

10. Health medicine 31 Other services 

11. 
Processed rubber and by-

products 

 

12. 
Soap, detergents, perfumes and 

other toilet preparations 

13. Plastic, plastic products 

14. Other chemical products 

15. Other metallic products 

16. Equipment, machinery 

17. 
Electrical and electronic 

products 

18. 
Ferrous and non- ferrous metal 

and products 

19. 

Manufacture of textiles, carpet, 

rugs, leather, footwear, 

bleaching, dyeing of fabrics 

20. 

Petroleum, natural gas, 

Electricity and gasoline and 

water 

21. Other industry 

 



Journal of Contemporary Management 

~ 3 ~ 
 

These sectors were identified to base on policy of Vietnam Government and backward and 

forward linkages in Vietnam economic activities from 1986 to 2004, During the period from 1986-

1992, these sectors were presented by Vietnam IO table 1989; the period from 1993-1998 were 

presented by Vietnam IO table 1996 and the period from 1999-2004 was presented by Vietnam IO 

table 2000.  

3. Methodology 

3.1 Inter-industrial Analysis 

Consider a two-industrial group in input-output system represented by the following block 

intermediate input coefficients matrix, A: 

kk
A
ck

A

kc
A
cc

A
A        (1) 

Where Acc, Ack, Akc, Akk are sub-matrices of matrix A; Acc and Akk are square matrices with 

dimensions; (manufacturing by manufacturing) and (non-manufacturing by non-manufacturing); 

Ack, Akc are sub-matrices with dimensions (manufacturing by non-manufacturing) and (non-

manufacturing by manufacturing). With Xc, Xk are gross output of industrial groups of 

manufacturing and non-manufacturing and Yc, Yk are final demand of industrial groups of 

manufacturing and non-manufacturing. Therefore, a basic equation of Leontief system can be 

written as follows: 

                     
Yk

Yc
B

Xk

Xc
.    (2) 

With 

                              

kk
B

ck
B

kc
B

cc
B

AIB  1)(                  (3) 

Based on Sonis and Hewing on Miyazawa multipliers, we can re-write as follow: 

Bii = i. (I-Aii)
-1                         (4) 

Where i = c,k; (I-Aii)
-1

 is referred to as the intra-industrial in each industrial group of 

manufacturing and non-manufacturing for a unit increase on final demand of each industrial group; 

i is interpreted as the inter-industrial feedback effects that is induced by the production of other 

industrial group; So, Bii is interpreted as enlarged Leontief inverse, the elementary of Bii includes 

direct impact, indirect impact and induce effects from the production of other industrial group. They 

contain elements which are larger than those of the (I-Aii)
-1

 matrix, because they include extra 

output required to meet the production of the other industrial group induced output effects. Bij 

(i,j=c,k) is referred to as the inter-industrial feedback effects that is induced by final demand on 

products of the other industrial group; Bck is interpreted as the non-manufacturing multipliers matrix, 

it means the effects on the output of each manufacturing sector of  an additional unit of non-

manufacturing; Bkc is interpreted as the manufacturing multipliers matrix, it means the effects on the 

output of each non-manufacturing sector of an additional unit of manufacture. So, inter-industrial 

feedback effects of manufacturing presented by external and non-manufacturing multipliers and 

inter-industrial feedback effects of non-manufacturing presented by external and manufacturing 

multipliers. 
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However, from Leontief standard system and denotes (1) and (2), it can be written as: 

 Acc.Xc + Ack.Xk +Yc = Xc or (I – Acc).Xc – Ack.Xk = Yc  (5) 

Akc.Xc + Akk.Xk +Yk = Xk or (I – Akk).Xk – Akc.Xc = Yk  (6) 

Or: 

Xc = (I – Acc)
-1.(Ack.Xk+Yc)      (7) 

Xk = (I – Akk)
-1.(Akc.Xc+Yk)              (8) 

Assume, Yc = 0. The assessment impacts on both industrial groups of a change in final 

demands in group k only. Based on those conditions, the equation (7) is solved in terms of Xc yields: 

 Xc = (I – Acc)
-1.Ack.Xk         (9) 

Similarly we have: 

 Xk = (I – Akk)
-1.Akc.Xc       (10) 

(I – Acc)
-1

.Ack is presented as output requirement of group c when production of group k 

changed. 

These multipliers are calculated by input-output tables at constant price in order to observe 

essence on production. 

3.2 Input-output Tables at Constant Price 

The Vietnam National input-output tables were compiled at producer’s price, the assumption 

that P
t
 is vector of producer price index (PPI) of year t compared with benchmark year, in this case t 

=1989, 1996, 2000; The elementary p
t
i of vector P

t
 is producer price index of product i, P

m
 is vector 

of import price index, gross output at constant price denotes X
s
, the elementary of intermediate 

demand matrix at constant price denotes X
s
ij, the elementary of final demand matrix at constant 

price denotes Y
s
ik (where: i presents product and k present component of final demand) and the 

value added vector at constant price is VA
s
; We have: 

Xj
s = Xj/pt

j                      (11) 

Xs
ij = Xij/pt

i            (12) 

Ys
ik = Yik/pt

i            (13) 

mi
s = mi/pm

i            (14) 

Where: mi is elementary i
th
 of vector import M; mi

s
 - imports of product i at constant price 

We have: 

VAj
s
 = Xj

s
 - ∑ X

s
ij - mi

s         (15) 

From these equations, we have the equation in order to balance as follows: 

 ∑j X
s
nj + ∑k Ynk = ∑i X

s
in + mn

s
 +VAn

s
 = X

s
n       (16) 

3.3 The output change influenced by price 

The assumption that the changing on gross output does not only depends on final demand but 

also depends on the changing price and technical coefficients, therefore, we can re-write from 

Leontief system standard as follows: 

∂X - (I-A)
-1

. ∂Y = ∂[(I-A)
-1

].Y                   (17) 
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Where: ∂ denotes the changing differential in the case with assumption to the change of output 

depends only final demand, the equation (18) go back standard equation: 

 ∂X = (I-A)
-1

. ∂Y           (18) 

∂[(I-A)
-1

] includes the changing on price impact and impact of technical coefficients, from the 

input-output table at current price and input-output table at constant price can calculate price impact 

to output. In that case, If ∂[(I-A)
-1

] >0 this means the price impact to production of that product is 

positive or the price impact will excite to production of product, it can lead to ratio of value added 

per gross input decrease; If ∂[(I-A)
-1

] <0 this means the price impact to production of that product is 

negative or the price impact will deduct output requirement of that product but the ratio of value 

added per gross input can increase. However, in the case the price growth on intermediate input vis-

a-vis products of other industrial group faster than the change on price in intra – linkages will be 

leading to the ratio of value added per gross input decrease although ∂[(I-A)
-1

] <0. 

4. Empirical Study 

4.1 Structural Comparison Analysis 

Tables from 2 to 5 show the decomposed industrial multipliers and economic linkages for three 

stages that is presented by three input-output tables (1989,1996 and 2000). The input-output tables 

at constant price would be used in order to calculate these industrial multipliers because 1) the price 

impact except in each input-output table, so, the internal and external multiplier effects within each 

of two groups can be obviously revealed 2) the interaction between the two groups of 

manufacturing and non-manufacturing will be a reality 3) In Vietnam the growth of GDP is always 

said to be an indicator, and calculated as a division of GDP at constant price. 

Table 2 and Table 3 show that, in three stages the manufacturing sectors tends to have much 

higher internal linkages than those of the non-manufacturing sectors group. The average internal 

multipliers for manufacturing group of three stages is 1.91, however, backward linkages and 

forward linkages tend to increase. For example, in 1989 the average backward linkage was 1.85, in 

1996 it was 1.90, and in 2000 it was 1.92. The average forward linkage in 1989 was 1.89, in 1996 it 

was 1.93 and it was 1.97 in 2000; These figures correspond with GDP growth in the period (1986-

1992 presented by the 1989 input-output table, the average GDP growth was 5,6 in 1993-1998 

period presented by 1996 input-output table the average GDP growth was 8,3. GDP growth of 7.2 is 

in stage of 1999-2004, which is presented by 2000 input-output table). Furthermore, Table 4 and 5 

show that, the external linkage of manufacturing sector groups that is also higher than that of the 

non-manufacturing sectors, except backward linkage of in 1989 of non-manufacturing group have 

relatively external linkage higher than this of manufacturing sector groups, that means the 

developing of non-manufacturing will excite more development of manufacturing group; this result 

is obviously derived from the triangulated structure of the input-output tables in which 

manufacturing sectors group would with time reveal stronger backward linkages and more 

significant intra – manufacturing forward linkages. Whereas non-manufacturing sectors group 

would tend to have a structure characterized by diverse forward linkages and modest backward 

linkages. 

Noting that backward linkages of ceramics, glass, porcelain; bricks, tiles (of all kinds); Cement; 

Other construction materials are increasing with time, but the influences of those sectors on other 

sectors is less than that of manufacturing sectors. The average external linkages of above sectors in 

stage 1999-2004 (presented in 2000 IO table) is less than that in the earlier stage. But sector number 

8 (chemical product) has internal and external linkages is decreasing with time. External linkage of 

construction is highest in all sectors at both manufacturing sectors and non-manufacturing sector 

groups; this means the influence of construction on other sectors is the highest. 
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Table 2 Internal multipliers in manufacturing sectors at constant price (I-Acc)
-1

 

Code Sectors 

1989 1996 2000 

Backward 

linkages 

Forward 

linkages 

Backward 

linkages 

Forward 

linkages 

Backward 

linkages 

Forward 

linkages 

1 Food 1.6430 2.1339 1.1788 1.2007 1.3342 1.3766 

2 
Ceramics, glass, 

porcelain 
1.5575 1.2619 1.4226 1.1304 1.6679 1.1953 

3 Bricks, tile (all kinds) 1.4626 1.1896 1.1309 1.0246 1.5145 1.2980 

4 Cement 1.5755 1.2982 1.3594 1.2545 1.9314 1.7886 

5 
Other construction 

materials 
1.6671 1.4708 1.9824 1.1648 1.6980 1.2666 

6 
Paper pulp and paper 

products and by-products 
1.8785 1.7892 1.9567 2.1218 1.8473 2.0949 

7 
Processed wood and 

wood products 
1.7380 1.8261 1.8339 1.9905 1.2569 1.1626 

8 Chemical products 1.9289 2.5206 1.2629 3.7311 1.6609 3.1205 

9 
Fertilizer, pesticides and 

veterinary medicine 
1.2924 1.0969 1.9157 1.2246 1.7519 1.2966 

10 Health medicine 2.0576 1.2764 2.3665 1.7357 1.9728 1.3037 

11 
Processed rubber and by-

products 
1.8241 1.3566 1.7408 1.5295 1.7753 1.4933 

12 

Soap, detergents, 

perfumes and other toilet 

preparations 

2.2564 1.0663 2.1848 1.0536 2.0433 1.0435 

13 Plastic, plastic products 2.7752 2.8601 2.9054 3.5867 2.0983 3.4936 

14 Other chemical products 2.0271 2.5143 1.8956 1.5706 2.0309 1.8388 

15 Other metallic products 1.8585 1.6067 2.4866 2.0910 2.6785 2.4046 

16 Equipment, machinery 1.8921 1.6796 2.5263 1.7475 2.0321 1.5375 

17 
Electrical and electronic 

products 
2.0029 1.6123 2.5196 1.8586 2.5693 2.4491 

18 
Ferrous and non- ferrous 

metal and products 
1.9719 4.4561 1.9877 5.2506 2.6358 4.5293 

19 

Manufacture of textiles, 

carpet, rugs, leather, 

footwear, bleaching, 

dyeing of fabrics  

2.3253 2.7220 2.0571 1.844174 2.5135 2.2773 

20 

Petroleum, natural gas, 

Electricity and gasoline 

and water 

1.5977 2.5305 1.2791 1.9079 1.3472 2.2754 

21 Other industry 1.5048 1.5021 1.9460 1.548657 2.0481 2.0908 

Note that forward linkages of internal multiplier of ferrous and non-ferrous metal and products 

of all stages is very high but impression is backward linkage at internal multipliers of this sector is 

increasing with time, if in 1989 it was 1.97, in 1996 it was 1.98 it became the highest in all sectors 

on backward linkages, 2.64; furthermore, this external linkage is also very high; these mean this 
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sector has strong backward linkage and significant forward linkage in both internal and external 

multipliers. 

Table 3 Internal multipliers in non-manufacturing sectors at constant price (I-Akk)
-1

 

Code Sectors 

1989 1996 2000 

Backward 

linkages 

Forward 

linkages 

Backward 

linkages 

Forward 

linkages 

Backward 

linkages 

Forward 

linkages 

1 Agriculture 1.3182 1.4037 1.1738 1.1730 1.2172 1.1879 

2 Forestry 1.2265 1.1096 1.1893 1.1207 1.2342 1.0860 

3 Fishing 1.5021 1.0311 1.3083 1.1300 1.4335 1.0789 

4 Mining 1.3736 1.2388 1.4375 1.1591 1.3302 1.1058 

5 Construction 1.1319 1.1257 1.2634 1.0910 1.2267 1.1050 

6 Trade 1.1733 1.5195 1.2347 1.2266 1.3815 1.4987 

7 
Hotel and restaurants  

and personal repairs 
1.1378 1.0954 1.3237 1.0987 1.4074 1.1092 

8 
Transportation and 

communication 
1.5581 1.1226 1.3999 1.4543 1.3734 1.3494 

9 

Banking, credit, 

treasury, lotto, 

insurance and 

retirement subsidy 

1.1869 1.0978 1.2948 1.2508 1.3488 1.3198 

10 Other services 1.2540 1.1856 1.2252 1.5177 1.3158 1.4997 

 

Table 6 is defined in equation (9), Table 7 is defined in equation (10); these tables illustrate 

economic interactions among the manufacturing and non-manufacturing industry groups. The visual 

realization of these differences is clearly shown in the extended economic landscapes. The extended 

landscapes, instead of showing an economic photograph of the economic as a whole, reveal the 

inter-relationships of two economic groups through the synergetic interaction measurements. Table 

6 shows average inter-industrial feedback effects of non-manufacturing to manufacturing during 

1999-2004 larger than the previous time 7.2%; from 0.225 in 1993-1998 to 0.241 in 1999-2004; it 

means when the non-manufacturing sectors increases a unit of output will be exciting 0.225 in 

1993-1998 and 0.241 in 1999-2004. Whereas, Table 7 shows the inter-industrial feedback effects of 

manufacturing to non-manufacturing decreases in 1999-2004 compare with the previous time 3.5% 

in whole sectors of non-manufacturing sectors group except trade sector; these effects of 

manufacturing sectors group to trade sector increases from 0.92 in 1993-1998 to 1.77 in 1999-2004. 

If considering inter-relationships on total output requirements of a whole sector group induced 

by each sector of other sector groups as backward linkages of (I-Aii)
-1

.Aij (i,j=c,k). Note that in this 

relation the inter-sectors feedback effects of the construction sector to whole manufacturing group 

is largest with time, if in 1993-1998 a unit added of output of construction will excite 1.02 units of 

output of whole manufacturing group, but during 1999-2004 the index is 1.23, it is higher than the 

previous time by 21%. Some sectors have a high internal linkage such as other metallic products; 

electrical and electronic products; ferrous and non-ferrous metal and manufacture of textiles, carpet, 

rugs, leather, footwear, bleaching, dyeing of fabrics. However, input structure on non-

manufacturing sectors is under the influences of non-manufacturing internal propagation, these 

sectors ranked number 20 among 21 sectors. It means that these sectors play more important roles 
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in manufacturing sectors, but they have influence on non-manufacturing sectors less than they do on 

manufacturing sectors. Food, processed wood, wood products and chemical product sectors have a 

low internal linkage but these sectors show strong external linkages and inter-relationship linkage. 

Table 4 External multipliers in manufacturing sectors at constant price c =Bcc.(I-Acc) 

Code Sectors 

1989 1996 2000 

Backward 

linkages 

Forward 

linkages 

Backward 

linkages 

Forward 

linkages 

Backward 

linkages 

Forward 

linkages 

1 Food 1.1423 1.2371 1.2727 1.0588 1.2829 1.0523 

2 Ceramics, glass, porcelain 1.1852 1.0128 1.2093 1.0114 1.1280 1.0174 

3 Bricks, title (all kinds) 1.1777 1.0262 1.2126 1.0108 1.1327 1.0241 

4 Cement 1.2626 1.0266 1.2601 1.0247 1.1495 1.0432 

5 
Other construction 

materials 1.2263 1.0297 1.1469 1.0259 1.0979 1.0295 

6 
Paper pulp and paper 

products and by-products 1.1534 1.0484 1.1692 1.0645 1.1544 1.0848 

7 
Processed wood and wood 

products 1.0787 1.0714 1.1340 1.0791 1.2038 1.0301 

8 Chemical products 1.3098 1.1243 1.2099 1.1784 1.0947 1.0659 

9 
Fertilizer, pesticides and 

veterinary medicine 1.3416 1.0865 1.1493 1.1495 1.1129 1.1066 

10 Health medicine 1.0632 1.0122 1.0530 1.0126 1.0817 1.0105 

11 
Processed rubber and by-

products 1.1337 1.0536 1.1040 1.0457 1.1435 1.0306 

12 

Soap, detergents, 

perfumes and other toilet 

preparations 1.0496 1.0058 1.0512 1.0047 1.0738 1.0053 

13 Plastic, plastic products 1.0579 1.0615 1.0788 1.1408 1.0770 1.1780 

14 Other chemical products 1.1167 1.0975 1.1401 1.0812 1.0827 1.0467 

15 Other metallic products 1.0524 1.2066 1.0368 1.1624 1.0844 1.6950 

16 Equipment, machinery 1.0612 1.7531 1.0804 1.2928 1.1069 1.1784 

17 
Electrical and electronic 

products 1.0283 1.0758 1.0475 1.4758 1.1098 1.2651 

18 
Ferrous and non- ferrous 

metal and products 1.1193 1.5751 1.1059 1.6250 1.1263 1.4253 

19 

Manufacture of textiles, 

carpet, rugs, leather, 

footwear, bleaching, 

dyeing of fabrics  1.0638 1.1224 1.1087 1.0704577 1.1228 1.0690 

20 

Petroleum, natural gas, 

Electricity and gasoline 

and water 1.1118 1.4915 1.1481 1.2883 1.0678 1.2923 

21 Other industry 1.0463 1.0431 1.0926 1.1482 1.1419 1.1500 
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Table 5 External multipliers in non-manufacturing sectors at constant price k =Bkk.(I-Akk) 

Code Sectors 

1989 1996 2000 

Backward 

linkages 

Forward 

linkages 

Backward 

linkages 

Forward 

linkages 

Backward 

linkages 

Forward 

linkages 

1 Agriculture 1.1178 1.2200 1.1028 1.1652 1.0847 1.1358 

2 Forestry 1.0633 1.0680 1.0484 1.0661 1.0508 1.0467 

3 Fishing 1.1032 1.0899 1.0487 1.0595 1.0895 1.0187 

4 Mining 1.0899 1.3016 1.1202 1.1645 1.0323 1.0740 

5 Construction 1.2087 1.0320 1.2883 1.0157 1.3208 1.0195 

6 Trade 1.0788 1.1534 1.0538 1.1946 1.1516 1.4306 

7 

Hotel and 

restaurants  and 

personal repairs 

1.2741 

 

1.0066 

 

1.1829 

 

1.0151 

 

1.2008 

 

1.0170 

 

8 
Transportation and 

communication 
1.1565 1.0596 1.1068 1.1154 1.0731 1.0708 

9 

Banking, credit, 

treasury, lotto, 

insurance and 

retirement subsidy 

1.2201 

 

1.0455 

 

1.0341 

 

1.0384 

 

1.0481 

 

1.0337 

 

10 Other services 1.1064 1.0626 1.0848 1.0961 1.1001 1.0804 

 

Table 6  Inter-industrial feedback effects of non-manufacturing to manufacturing for all 

sectors Xc=(I-Acc)
-1

.Ack.Xk 

Code Sectors 1996 2000 

1 Food 0.197 0.197 

2 Ceramics, glass, porcelain 0.035 0.037 

3 Bricks, tile (all kinds) 0.058 0.107 

4 Cement 0.146 0.170 

5 Other construction materials 0.130 0.062 

6 Paper pulp and paper products and by-products 0.117 0.131 

7 Processed wood and wood products 0.173 0.083 

8 Chemical products 0.243 0.119 

9 Fertilizer, pesticides and veterinary medicine 0.173 0.158 

10 Health medicine 0.024 0.020 

11 Processed rubber and by-products 0.061 0.042 

12 

Soap, detergents, perfumes and other toilet 

preparations 0.012 0.021 

13 Plastic, plastic products 0.190 0.386 
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14 Other chemical products 0.109 0.100 

15 Other metallic products 0.240 0.492 

16 Equipment, machinery 0.417 0.349 

17 Electrical and electronic products 0.357 0.434 

18 Ferrous and non- ferrous metal and products 0.962 0.703 

19 

Manufacture of textiles, carpet, rugs, leather, 

footwear, bleaching, dyeing of fabrics  0.083 0.108 

20 

Petroleum, natural gas, Electricity and gasoline and 

water 0.212 0.279 

21 Other industry 0.788 1.067 

  Average 0.225 0.241 

 

Table 7 Inter-industrial feedback effects of manufacturing to non-manufacturing for all 

sectors Xk=(I-Akk)
-1

.Akc.Xc 

Code Sectors 1996 2000 

1 Agriculture 0.899 0.691 

2 Forestry 0.543 0.477 

3 Fishing 0.229 0.084 

4 Mining 0.869 0.604 

5 Construction 0.077 0.085 

6 Trade 0.923 1.766 

7 Hotel and restaurants  and personal repairs 0.074 0.080 

8 Transportation and communication 0.589 0.378 

9 

Banking, credit, treasury, lotto, insurance and 

retirement subsidy 0.179 0.139 

10 Other services 0.445 0.357 

  Average 0.483 0.466 

 

     4.2 The Output and Value Added Change Influenced by Price 

Based on the equation (18) can be estimated as backward linkages of internal and external for 

each industrial group by input-output tables at two-type prices; its difference presents the price 

impact to output requirements and value added. The results presented in Table 8.  

Some sectors have internal and external backward linkages larger than zero. However, these 

linkages at current price are higher but it is due to the impact of price, so, these impacts decrease the 

value added. If these linkages are smaller than zero, then, the price impacts decrease the output 

requirement but increases the value added. However, in some cases, internal and external backward 

linkages is smaller than zero, the value added also decreases due to input structure on other 

industrial groups with increase higher than price impacts in internal linkages.  
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Table 8 Internal multipliers in manufacturing sectors at constant price 

 
Manufacturing sectors  Non-Manufacturing sectors 

C 
o 
d 
e 

1996 2000  1996 2000 

Price 
impa
ct to 
inter
nal 
BL* 

Price 
impact 

to 
extern
al BL** 

Price 
impact 
to VA 

Price 
impact 

to 
interna

l BL* 

Price 
impact 

to 
extern
al BL** 

Price 
impa
ct to 
VA 

C
o
d
e 

Price 
impact 

to 
internal 

BL* 

Price 
impact 

to 
extern
al BL** 

Price 
impact 
to VA 

Price 
impact 

to 
interna

l BL* 

Price 
impact 

to 
extern
al BL** 

Price 
impact 
to VA 

1 
0.002 -0.004 -0.011 -0.016 -0.018 0.014 1 0.004 0.009 -0.005 0.009 0.008 -0.0095 

2 -0.019 -0.001 -0.031 0.042 0.006 -0.063 2 0.000 -0.001 0.009 -0.012 -0.006 0.0330 

3 
0.015 0.010 -0.089 0.028 0.007 -0.067 3 0.005 0.002 -0.005 0.000 -0.001 0.0289 

4 
0.018 0.007 -0.075 -0.0413 -0.0082 

-
0.0004 4 -0.043 -0.019 0.091 -0.013 -0.001 0.0199 

5 
0.036 0.004 -0.048 0.094 0.009 -0.087 5 0.020 0.013 0.016 0.038 0.058 -0.0578 

6 -0.010 -0.002 -0.015 0.014 0.001 -0.051 6 0.000 -0.001 0.010 -0.014 -0.008 0.0641 

7 -0.022 -0.003 -0.012 -0.024 -0.018 -0.064 7 -0.003 -0.001 0.020 -0.017 -0.019 0.0564 

8 0.101 0.039 -0.145 0.049 0.002 -0.044 8 -0.003 -0.002 0.020 0.018 0.007 -0.0188 

9 -0.099 -0.007 0.041 0.000 -0.005 -0.014 9 -0.003 -0.001 0.008 0.004 0.001 -0.0029 

10 
0.025 0.003 -0.016 0.026 0.004 -0.027 

1
0 0.000 0.000 0.012 -0.010 -0.008 0.0424 

11 -0.034 -0.001 0.016 -0.044 -0.009 0.011        

12 -0.048 0.002 0.048 0.044 0.007 -0.033        

13 
-0.035 0.000 0.003 0.065 0.014 -0.053        

14 
-0.077 -0.003 0.041 0.125 0.006 -0.075        

15 
0.031 0.001 -0.013 0.080 0.003 -0.041        

16 -0.066 -0.002 0.019 -0.019 -0.005 -0.010        

17 -0.043 -0.002 0.007 -0.015 -0.003 -0.016        

18 
0.012 -0.003 -0.016 -0.048 -0.010 -0.003        

19 
-0.036 -0.001 0.007 -0.005 0.005 -0.034        

20 
-0.030 -0.001 0.012 -0.043 -0.010 0.001        

21 
-0.028 -0.003 0.003 -0.108 -0.011 0.052        

Av

era

ge 
-0.015 

 

0.002 

 

-0.013 

 

0.010 

 

-0.002 

 

-0.029 

  

-0.001 

 

0.000 

 

0.008 

 

0.000 

 

0.001 

 

0.007 

 

Table 8 shows the average of ratio between value added and gross output decreased by 1.3% 

during 1993-1998 and decreased by 2% during 1999-2004 due to the impact of price growth; it is 

noted that during 1999-2004 the price impact decrease ratio between value added and gross output 

was 154% higher than the previous time; especially, other construction materials (9%); other 

chemical products (8%); Bricks, tile (7%); ceramics, glass, porcelain (6%) and processed wood and 

wooden products (6%). But there are some sectors that the price impact decrease value added tends 
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to be lessening as chemical products decrease from 14% in earlier stage to 4% in 1999-2004, bricks, 

tile decrease from 9% in earlier stage to 7% in stage 1999-2004. So, these sectors have strong intra - 

linkages influenced by price impacts vis-à-vis stronger than other sectors. 

Regarding the non-manufacturing group, Table 8 show the sectors that used many products of 

manufacturing industrial group in production as input structure will be leading to value added 

decreased by price impact; these sectors are agriculture, construction, transportation and 

communication, whereas, the remaining sectors of non-manufacturing industrial group has ratio 

between value added at current price higher than these ratios at constant price, it means price of 

products of manufacturing industrial group grows more than the price of  products of non-

manufacturing industrial group. 

Ratio between the value added and gross input at current price of manufacturing sectors group 

is 0.260, this ratio at constant price was 0.273 in 1993-1998 but during 1999-2004 the difference of 

that ratios at current price and constant price was -0.029 instead of -0.013 during 1993-1998; it 

means in 1999-2004 the ratio between value added and gross input at current price of 

manufacturing sectors group was 0.209, white this ratio at constant price as 0.238. Note that the 

ratio of value added and gross input depends on the change of price impact (-0.029) and the change 

of technology coefficients of input structure (-0.035); these impacts can be written: 0.209 = 0.273 + 

(-0.029) + (-0.035).  

Whereas, the ratio of value added per gross input of non-manufacturing between the current 

price and constant price is +0.010 in 1993-1998 and +0.015 in 1999-2004. This ratio at constant 

price in 1993-1998 is 0.605, this ratio at current price in 1999-2004 is 0.571; the change on 

technology coefficients is -0.049, so the impact of value added can be written as: 0.571 = 0.605 + 

(+0.015) + (-0.049). 

5. Conclusions 

This study is an attempt in order to obviously reveal through the linkages and multipliers 
analysis of two industry groups, manufacturing and non-manufacturing groups with time. The 
intra-effects of each industry group, inter-industrial feedback effects between a industry group 
and other industry group and price impacts to intra-linkages and value added of each industry 
group were exposed under the main results as follow: (a). The technological structure within 
manufacturing and non-manufacturing are not eminent for each period; (b). It is important for 
policy makers to focus on the different roles of each sector that can play in economy. Furthermore, 
it is especially important to make account of their limitation (large internal linkage but small 
external linkage or whereas) when doing to emphasize the importance of those leading industries 
in an economy; (c). The role of manufacturing sectors vis-à-vis non-manufacturing sectors is 
smaller than the role of non-manufacturing sectors vis-à-vis manufacturing; that means the 
relative influences of the manufacturing internal propagation may be expected to diminish by non-
manufacturing group increase; and (d). The impacts of price increase gross input but decrease 
value added vis-à-vis manufacturing sectors, but because inter industrial feedback effects of 
manufacturing sectors group to services sectors group were small, so ratio of value added and 
gross input of services sectors group at current price increase; it may be realized that the 
compensation of employees or operating surplus in manufacturing sectors group to be low at 
current price comparison with level of price growth, while the compensation of employees or 
operating surplus in services sectors group to be high comparison with turn-over of services 
activities. 
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