 Comparative Assessment of Application  of Gross and Net Multipliers for Determination of key  Iranian Economic sectors

Mohammadgholi Yousefi and Mohammadhussain Ghelbash

1-Introduction

The analysis of backward and forward linkages, have extensively been used for the analysis of both interdependent relationships between economic sectors, and for  the formation of development strategies (Hirschman, 1958), Chenery & Watanabe (1958), and Rasmussen (1956)) .This  analytical tool has been improved and expanded in several ways, and many different  methods have been proposed for the measurement of linkage coefficients (Yotopoulos & Nugent, 1973; Laumas, 1976; Riedel,  1976, Jones, 1976; Schultz, 1977). More recently, linkage analysis methods have again attracted increasing attention by economists (Cella, 1984; Clements, 1990; Heimler, 1991; Sonis et al, 1995; Dietzenbacher, 1997). And, a few different methods have been presented so far, and there exists many differences between these methods.  In  this paper an attempt is made  to analyze empirically the difference between the results derived from the two methods of Net and Gross Multipliers. In the next sect ion we shall provide  a summary of earlier methods, together with their merits, limits and refinements and we shall discuss our methodology and data sources. Section three   analysis  the findings and finally in the fourth   section we shall  conclude the study and discuss  implications.

2- Methodology and Data

The methods dealing with intersect oral linkage measures may be summarized by  two main categories. One refers to a traditional measurement based on the input (or  output) coefficients. Another is the hypothesis extraction method.

2.1 Traditional Methods: Chenery-Watanabe Method

In the field of linkage analysis, the most common method is based on both the  Leontief demand-driven model and the supply-driven model for which the basic equation for   an economy of n-sector,( relation between final demand and output ) can be expressed as follows 
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Where, X is a column vector of gross output
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, denotes matrix of intermediate deliveries and e, is column vector of all the elements.A shows the matrix of direct input coefficient with element aij indicating the extra output in industry I, directly required as input for one extra unit of output in industry J(i,j=1,….n)  and f is the vector  of final demand.

Assuming constant technical coefficient, direct forward and backward linkages can be estimated on the basis of a matrix. These linkages only measures the direct impact of linkages. Backward linkages indicates where its inputs come from and shows the dependency of one sector to other sector. Forward Linkages also tells us where its output is reached and or shows the destination of output .In other words, it shows the dependency of other sectors on the sector at hand.

This method was introduced by Chenery and Watanabe (1958). In this method BL shows column sum of A matrix and FL is the Raw sum of A matrix .The normalized indices show the performance of each sector  to the overall average of  economic performance. On the basis of normalized indices we can find key sectors ,which means the sectors having 
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 greater than unity are recognized as  key sectors .These are shown below:                                                        
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Leontief traditional model is expressed as follows:
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Where L denotes Leontief inverse matrix or output multiplier matrix.

Gross multiplier(direct and Indirect backward linkages) can be calculated by column  summation of Leontief inverse  matrix which tell us the total changes of all the economic sectors due to a unit changes in final demand of one sector.
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Where in which m is output multiplier .With the help of this model we can also estimate value added and employment multipliers .The important point about traditional gross multiplier and linkages is that the direct and indirect backward linkages and multiplier show the same thing because both are derived by summation of the column sum of Leontief inverse matrix. Thus we can say that traditional multiplier can be used to show the extent of dependency of one sector on the other sectors .As a result of this, Rasmussen suggest that DIBL can be regarded as total linkages (Miller and Lahr 2001) 

Using the two indicators, i.e. total intermediate input coefficients and total

intermediate requirement coefficients, Chenery and Watanabe compared the structure  of production for four countries (the United States, Japan, Norway, and Italy). In order  to remove a major source of inter-country variation in coefficients in the original Leontief system, they take the gross domestic output as the denominator in computing  input coefficients. The Chenery-Watanabe method, based on direct input (or output) coefficients, measures only the first round of effects generated by the inter-relationships between sectors. So, these indices can also be called direct backward and forward linkages. Thus this method is not suitable for measuring key sectors. To avoid this Rasmussen (Rasmusen,1956) proposed to measure linkages on the basis of Leontief inverse matrix-L. In  this  method , DIBL is the column sum of  L-matrix and DIFL, is row sum of L-matrix. Direct and indirect backward linkage of sector J, shows the increase in total output resulting from a unit increase in final demand of the sector J. The normalized direct and indirect backward linkage also shows the performance of each sector in relation to overall average performance .The forward and backward linkages also are estimated as follows:
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The Chenary and Watanebe method based on direct input (and or output) coefficients measures only the first round of effects generated. They suggest using the column sums of the input coefficient matrix A as measures of backward  linkages. When they are multiplied with total sect oral value added or employment, they in fact operate as "gross multipliers”. This ,however may result  in over-estimating the economic  importance of the sector at hand. Several writers have criticized the use of Chenery-Watanabe’s and Rasmussen’s indicators insofar as they are employed in the identification of a “key” industry, or in general to determine appropriate investment patterns. Jones (1976) has criticized it on the ground of such deficiencies as double counting of causal linkages, neglect of indirect impact, and failure to distinguish domestic effects from operating on foreign economies” (P324). For thefirst problem, He pointed out that that generally in an input-output framework, sales of industry A to industry B are considered as A’s forward linkage and B’s backward linkage, however, in a causal sense  only one of these can be effective (Jones, 1976, P324).Although It seems that Rasmussen’s measures have overcome the neglect of indirect linkage , however , Jones argued, it “measures direct plus indirect effects on supplier industries, but not on user industries: i.e., backward but not forward  linkages”. Regarding   Rasmussen’s forward  linkage  he believe that “it is not very  enlightening to ask what happens to an industry if all industry, large or small, are to  expand by identical unit increments in final demand”, (Jones, 1976,P326). He is of the view that , Rasmussen’s measures of forward linkage (the row sum of the Leontief inverse) do not provide a good  measure of forward linkages symmetrical to that provided  by the column sum for backward linkages. Instead he suggests using the row sum of the output inverse matrix derived from the  output coefficient matrix (i.e., intermediate sales as share of total sales including final  demand) to measure total forward linkages.

To avoid these drawbacks Gosh has suggested Supply Based Forward Linkages. He suggest the following relationship between Value added and output:
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 Where , 
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denotes direct output coefficient matrix ,B is row vector of gross output in region  
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.and assuming constant regional output coefficient ,the Gosh model is as follows:
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     (7)                                                 In which, G is Gosh inverse matrix. Two matrix of B and G are relatively the basis on which  direct forward and direct and indirect forward (total) linkages are estimated. On the basis of this approach ,the two matrix of B and G are based on supplier and seller sectors. Thus FL, in Ghosh Model is matching with FL and like BL in LDM and FL in Ghosh model is based on unbalanced growth. Thud Forward and Backward Linkage based on this approach can be estimated as follows:
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On the whole, traditional methods have many ambiguities such as giving equal weight of unity to all sectors and overlapping of BL and FL and neglect of final demand and value added .Moreover, these models depend mainly on intermediate demand, as a result they would overestimate the importance of those sectors having high intermediate demand and thus it is likely that they get a high rank and there is this possibility that those sectors are chosen  as key sectors. Similarly it is not able to explain two way bi directional dependency of intermediate sectors (Oosterhaven and Stelder 2002)

Thus to overcome  these methodological problems ,Oosterhaven and Stelder ,have introduced “Net Multiplier Coefficient” which is discussed below.

2.2-Net Multiplier (Pure Linkages) and the  Determination of Key Sectors

In order to overcome the problems related to traditional(Gross)multiplier, ,Oosterhaven and Stelder, (2002).,  have introduced new label net multiplier to  indicate any multiplier that may rightfully be multiplied with total sectoral output, value  added or employment without resulting in an overestimation of that sector's economic importance., Oosterhaven and Stelder  have introduced the concept of Net  Multiplier coefficient and suggested Net Forward and Net Backward Linkages ,which are shown below:
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Where, X is a vector of gross output ,Z is matrix of intermediate exchanges ,e is a column vector of matrix whose elements are one. A, is technical coefficient matrix and 
[image: image15.wmf]f

is vector of final demand .The solution is provided through L
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, which is Leontief Inverse matrix. Gross output multiplier are calculated by summing of the column of Leontief inverse matrix and is presented like 
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J-th element is row vector 
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 which shows the total output changes of all the industries resulting from a unit change in industry –J.

Now if Uj (as an example of J-th) element of row vector
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, Shows industry s value added, then, the direct coefficient of value added would be row vector 
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 is coefficient of multiplier of value added which take the shape of arrow vector and its J-th elements show the changes in value added of all industries resulting from a unit change in final demand of  J-th  sector.
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Similarly we can calculate many other multiplier coefficients such as employment multiplier, etc. This lead us to give a general definition of multiplier coefficient in the form of 
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. With m=X output multiplier, m=V, value added multiplier and m=L is  employment multiplier. According to Oosterhaven and Stelder multipier coefficient of 
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 is the same as “Net Multiplier Coefficient” which is similar to backward linkages in LMD approach. They believe  that using these coefficient to determine the importance of a sector lead to overestimation of the size of sector and thus they introduced the concept of “Net Multiplier Coefficient “,which for output  is exactly
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   is a diagonal matrix in which the elements on the main diagonal shows the ratio of final demand to output 
[image: image31.wmf]j

j

f

x

.

For the other multipliers such as value added and employment, it is first of all required that these coefficients hadto be multiplied by the inverse of the ratio of value added and or employment to output((Oosterhaven 1981), Blair and Miller(1985)) Thus pure multiplier coefficient can be defined as:
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Where ,in which 
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 Theorem 1. The output-weighted average of all sectoral net multipliers equals unity.

Proof:
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Theorem 2. When each sectoral net multiplier is multiplied with its appropriate sectoral total

and then summed over all sectors, the total for the whole economy will result.

Proof. For the Type II net value added multipliers this follows from:
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From Theorem 1 and Theorem 2 it naturally follows that sectors with multipliers smaller than  one will be more dependent on other sectors than those other sectors are dependent upon  them. The most extreme case being, of course, sectors that have a net multiplier equal to zero. Such sectors have an (exogenous) final  output equal to zero, which signifies that they are not able to generate exogenous growth  impulses themselves. This does not imply that these sectors are not important, but it signifies  that their growth is entirely dependent upon the impulses they receive from and through other  sectors.

Thus we can say that Net Multiplier can show two ways interdependency between sectors. These can be written as:
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Now the above relationship can be expressed as a fraction:
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Where, in which the nominator shows the sum total of J-th column of matrix 
[image: image39.wmf]ˆ

ˆˆ

mxLf

-

1

 and its denominator is the sum total of row of the matrix 
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For the value added , the nominator of the fraction above shows the value added generated in all the sectors resulting from real final demand of J-th sector(which is in fact  the same as gross multiplier of value added) and its denominators ,show the value added generated by sector –J, resulting from real final demand of other economic sectors. This explanation for estimating the importance of economic sectors and or key sectors are very useful .If the net multiplier coefficient for J-th sector is greater than one, change in final demand of sector J can Cause more value added in other sector s and this sector would have higher importance in the economy and its rank goes up.

The serious situation of net multiplier, however,  is when its value is equal to  zero .This shows that the sector can not generate shock to other sectors.  Of course, this does not mean that that sector is not economically important ,but it shows that this sector s growth depend on the shocks generated by other sectors.

Therefore we have to consider bi-directional dependency between one sector and the other sectors to explain economic structure correctly, otherwise if one sector is unable to generate shock independently and its growth depends upon the shocks transmitted to that by other sectors, then multiplier coefficient for this sector is meaningless (Oasterhavan 2008). The important point in this regard is that in all the cases mentioned for net demand multiplier and net direct and indirect backward linkages can also be applied to net direct and indirect forward linkages(Net supply Multiplier)

2.3 ,Analysis of Data

We have used the available data of Input-Output table for 2001(1380)published by Iranian Statistical Centre.We have aggregated the 99 sector data into 14 sectors as follows:

1-Agriculture,hunting, forestry and fishing

2-Mines

3-Industry

4-Electricity, gas and water

5-Construction

6-Whole sales and Retail trade and repairs of Vehicles and other goods

7-Hotels and Restaurants

8-Transports, Communications etc.

9-Financial intermediaries

10-Transport and Business services

11-Education

12-Health and Social services

13-Other Public administration and Urban services.

We have made use of soft wears such as Excels and I-O7 for our estimations.

3-Analysis of findings

We have estimated normalized forward and backward linkages with the help of traditional approach and presented the result in Table-1. The first raw of table show different sectors and the column show the linkages and ranks. DIBL and DIFL  show the normalized backward and forward linkages respectively.

As we have already mentioned the values greater than unity show the superior performance of the sector concerned as compared to the rest of the economy  as a result of one unit increase in final demand and or value added(we know that the average performance of each linkage in the economy as a whole is equal to unity. Therefore, on this basis both DIBL and DIFL each must have value greater than unity. On this basis sectors such as industry,  Electricity ,Gas and  Water, Agriculture, Housing, forestry and fishing and transport and Communications had normalized forward and backward linkage s greater than unity. Therefore as per traditional approach they are considered as key sectors of Iranian economy. Sectors such as Housings though had high direct and indirect backward linkages, their normalized direct and indirect forward linkages were relatively low. These sectors being mainly used for final demand and final demand is a strong driver in net forward and backward linkage i.e  net multiplier. Thus, it is expected that these sectors have high ranks compared to other sectors.

3-As the table show, it is mainly tangible commodities which assume high ranks in their linkages .This is so possibly because these sectors have a high share of intermediate demand expenditures undermining the final demand and value added .In this approach the main emphasize being on the intermediate  sector, therefore, those sectors which has a high final demand potentiality such as services are not accounted for .

Table -1, presents value of DIBL, share of final demand and intermediate expenditure of all sectors. It can be seen that those sectors which have high intermediate share also had high DIBL and the overall correlation coefficient is above 0.5, whereas the correlation coefficient between the same sectors shares and DIBL is Just0.14,indicating a very weak correlation. This may be supported by the fact that in calculating national account generally intermediate  demands are ignored. Similar is the case with DIFL. It can be seen that those sectors which has a high intermediate expenditures also had high DIFL. This is shown by correlation coefficient of 0.43 which is much higher than the correlation coefficient of 0.11 between value added and DIFL of  Iran’s  economic sectors.

Therefore ,it seems to be reasonable to consider final demand and value added in addition to intermediate expenditures. For this purpose we have estimated the net multiplier effect  and presented the result in table -4. Dietzenbacher  is of the view that Net multiplier is similar to demand multiplier and provide direct and indirect backward linkages and suggests that we shall choose those  sectors having NDIFL greater than one as key sectors .This in fact shows dependency of other sectors  on the sector chosen, i.e he defines those sectors which have direct and indirect backward linkages greater than unity and show that their dependency on other sectors are greater than the dependency of other sectors on the sector under study.

These are mainly sectors with high intermediate demand than supply such as housings .The sectors that have NDIFL greater than unity are the sectors that show the dependency of other sectors on  this sector is greater than the dependency of other sector to the sector at hand. These are sectors producing mainly primary commodities such as mines.

In the new approach as oppose to the traditional approach ,it is not possible to have net forward and net backward greater than unity .It is believed that in calculating Net linkages the assumption is that any sector has either high forward or high backward linkages but both can not be greater than unity at the same time.Net demand multiplier (net direct and indirect backward linkages) show the proportion of “dependency of  J- th sector to other sector over the “dependency of other sector to the sector J”, Where as direct and indirect forward linkages shows the proportion of “Dependency of other sectors to J-th sector”, to the “dependency 

Of J-th sector to the other sectors”. That means two definitions are reversing each other. Thus the sector which has high NDIBL would have lower value of NDFL and vice versa. This has been shown in Table-2.As can be seen from the table-2, housing Sector which assumed the rank of first in NDIBL, loosed its rank and drop ed to  the rank of 14,the lowest rank  in the sample of sectors understudy ,whereas electricity ,gas and water sector which had the lowest rank (14) in NDIBL, Jumped up to the rank of 2. the same is the case with other sectors .We can show this through Correlation coefficient between NDIBL and NDIFL. The correlation coefficient between NDIBL and NDIFL was minus 0.92.That is the two opposing each other .Thus it seems that we have to choose  either one of the two linkages. Rasmusen  proposes to use DIBL to represent total linkages (Miller and Lahr 2001). DIBL, is derived from Leontief inverse function and it can be shown that sectors having higher DIBL are also the sectors through  which  the shocks can be transmitted  to other sectors affecting their output and value  added, therefore , they can be considered   as  important  and or key sectors. Based on this definition, those sectors which have NDIBL greater than unity are important sectors. Thus on this basis ,sectors such as housing ,hotels ,restaurant, health and social affair, real estates ,business  services ,education , public affairs, urban services and other public sectors, Households and personal services are relatively more important. Thus they can be considered key sectors. 

As table-2 clearly show, those sectors which are having high NDIBL value such as Housing and Constructions, have relatively high final demand (correlation coefficient being almost 0.50).However, the correlation coefficient between NDIBL and intermediate expenditures are equal to 0.14 which is lesser than correlation between DIBL and intermediate expenditures (the coefficient  being 0.50).Thus ,this show that the emphasize on NDIBL is important not only because it would avoid double accounting of the linkages and overestimating their relationship and therefore ,may not give us true linkage coefficient .On the other hand since in calculating GDP, the main emphasize is generally on final demand and the intermediate demand is not taken into account , therefore, we can say that NDIBL present the growth and is better to show the impact of demand multiplier. However, the correlation coefficient between DIBL and share of final demand turn out to be very weak (0.14), indicating that DIBL by nature do not show the direct impact of demand multiplier. This linkage is more correlated with intermediate expenditures and explain better interconnection and linkages of commodity producing sectors. On the other hand taking into account the high correlation between DIBL and intermediate expenditures and its low correlation with final demand, we can say that its role  in the production process is relatively high. In other words, we may say that while NDIBL linkages are mostly generated by exogenous variables, DIBL, on the other hand  is  mainly determined by endogenous  variables.

A closer look at the Table- 3 shoe that those sectors which has DIBL greater than unity are mostly related to commodity producing sectors (Tangibles) and of the six sectors with high ranks two sectors (Hotels, restaurant and transport and communications sector) are service sectors (intangibles). On the other hand NDIBL mostly show the intangible sectors or service sector .Out of 8 sector with NDIBL greater than unity, Six sector belong to service sector meaning thereby that increase in service sector increases NDIBL, whereas increase in commodity producing  sector  increases DIBL .It is quite natural therefore that as the economy grow and structural changes take place, the share of commodity producing sector declines and the share of services increase
. Therefore we may conclude that these concept of Gross and Net Multiplier  help us to better show structural changes within and between economies. Therefore if this proposition is true then, developed countries should have higher NDIBL whereas underdeveloped countries should have greater DIBL. Since services account for more than 55 percent of Iran s GDP, it seems that NDIBL provide a better picture and explanation of economic structures of the countries  such as Iran
.However in order to show a better picture of key sectors we suggest that to take total linkages(sum of forward and Backward ) as we have done in this paper.

4-Conclusion

The purpose of this Paper has been to provide a Comparative Assessment of Application  of Gross and Net Multipliers for Determination of key  Iranian Economic sectors .we have made use of Iran’s  Input-output table for the year 2001(1380) and aggregated sectors into 14. We have followed Gross and Net Multipliers approach to estimate the relative importance of different sectors. The result show that  in Gross Multiplier, mostly commodity producing sector such as agricultures and industries assume importance. This is   so, mainly because intermediate goods content of these sectors are relatively high. However, Net forward and net backward approaches by emphasizing on value added and final demand fill the gap of earlier (gross and Traditional) Approaches by showing the relative importance of service sector and the sectors that are highly sensitive to final demand. This approach provide a better explanation of the impact of final demand and service sectors .Since structural changes are accompanied

by increase in the share of service sector and declining share of agriculture and industry ,it may be expected that NDIBL is greater in developed countries whereas DIBL is greater in developing countries. Iran being an oil producer and exporters earn huge income from this source, encourages service and trade activities, leading to high share of services. It seems, therefore, that the finding of this paper showing higher value of NDIBL as compare to DIBL ,matches the structure of Iranian economy, and therefore provide a better explanation of  sectoral  linkages in Iran.

Table 1: Traditional Linkages of  Iranian Economy

	Row
	Sectors
	Linkages
	Share of
	Key Importance

	
	
	BL
	FL
	FD
	VA
	ID
	IEX
	

	
	
	V
	R
	V
	R
	
	
	
	
	

	1
	Agriculture, hunting, forestry and fishing
	1.080
	5
	1.242
	4
	0.084
	0.105
	0.167
	0.124
	KS

	2
	Mining and quarrying
	0.746
	14
	0.842
	8
	0.106
	0.140
	0.046
	0.019
	NKS

	3
	Manufacturing
	1.210
	2
	1.120
	5
	0.217
	0.171
	0.406
	0.459
	KS

	4
	Electricity, gas, water supply 
	1.205
	3
	1.675
	1
	0.007
	0.027
	0.052
	0.031
	KS

	5
	Construction
	1.350
	1
	0.798
	11
	0.186
	0.041
	0.031
	0.122
	BL

	6
	Wholesale and retail trade, repair of motor vehicles and motorcycles
	0.882
	10
	1.075
	6
	0.018
	0.128
	0.118
	0.059
	FL

	7
	Accommodation and food service activities
	1.150
	4
	0.833
	9
	0.094
	0.010
	0.005
	0.014
	BL

	8
	Transportation, storage and communication
	1.015
	6
	1.184
	7
	0.054
	0.141
	0.102
	0.067
	KS

	9
	Financial and insurance activities
	0.868
	11
	1.418
	2
	0.006
	0.103
	0.030
	0.008
	FL

	10
	Real state activities
	0.845
	12
	0.725
	12
	0.085
	0.065
	0.008
	0.033
	NKS

	11
	Public administration and defense, compulsory social security
	0.917
	9
	0.804
	10
	0.056
	0.024
	0.023
	0.029
	NKS

	12
	Education
	0.824
	13
	0.698
	14
	0.039
	0.021
	0.002
	0.010
	NKS

	13
	Human health and social work activities
	0.926
	8
	0.700
	13
	0.033
	0.013
	0.002
	0.015
	NKS

	14
	Other service activities
	0.981
	7
	0.888
	7
	0.015
	0.011
	0.008
	0.011
	NKS


Note: BL: backward linkages,    FL: forward linkages,   FD: the share of final demand,   VA: the share of value added, ID: the share of intermediate demand,    IEX: the share of intermediate expenditure

KS: key sector,  BL: backward linkages  FL:  forward linkages,  NKS:  non key sector

Source: research finding based on center of statistics of Iran : Input-Output Table of 2001 (1380) 

Table 2 :Net Linkages of  Iranian Economy

	Row
	Sectors
	Linkages
	Share of
	TL=BL+FL


	Importance

	
	
	BL
	FL
	FD
	VA
	ID
	IEX
	
	

	
	
	V
	R
	V
	R
	
	
	
	
	
	

	1
	Agriculture, hunting, forestry and fishing
	0.796
	11
	1.166
	6
	0.084
	0.105
	0.167
	0.124
	1.962
	FL

	2
	Mining and quarrying
	0.924
	9
	1.171
	5
	0.106
	0.140
	0.046
	0.019
	2.095
	FL

	3
	Manufacturing
	1.011
	8
	0.856
	11
	0.217
	0.171
	0.406
	0.459
	1.867
	BL

	4
	Electricity, gas, water supply 
	0.372
	14
	1.302
	2
	0.007
	0.027
	0.052
	0.031
	1.674
	FL

	5
	Construction
	1.676
	1
	0.480
	14
	0.186
	0.041
	0.031
	0.122
	2.156
	BL

	6
	Wholesale and retail trade, repair of motor vehicles and motorcycles
	0.809
	10
	1.300
	3
	0.018
	0.128
	0.118
	0.059
	2.109
	FL

	7
	Accommodation and food service activities
	1.427
	2
	0.725
	13
	0.094
	0.010
	0.005
	0.014
	2.152
	BL

	8
	Transportation, storage and communication
	0.773
	12
	1.199
	4
	0.054
	0.141
	0.102
	0.067
	1.972
	FL

	9
	Financial and insurance activities
	0.375
	13
	1.716
	1
	0.006
	0.103
	0.030
	0.008
	2.091
	FL

	10
	Real state activities
	1.188
	4
	0.931
	9
	0.085
	0.065
	0.008
	0.033
	2.119
	BL

	11
	Public administration and defense, compulsory social security
	1.167
	6
	0.935
	8
	0.056
	0.024
	0.023
	0.029
	2.102
	BL

	12
	Education
	1.179
	5
	0.904
	10
	0.039
	0.021
	0.002
	0.010
	2.083
	BL

	13
	Human health and social work activities
	1.318
	3
	0.812
	12
	0.033
	0.013
	0.002
	0.015
	2.13
	BL

	14
	Other service activities
	1.139
	7
	0.955
	7
	0.015
	0.011
	0.008
	0.011
	2.094
	BL


Note: BL: backward linkages,    FL: forward linkages,   FD: the share of final demand,   VA: the share of value added, ID: the share of intermediate demand,    IEX: the share of intermediate expenditure

KS: key sector,  BL: backward linkages  FL:  forward linkages,  NKS:  non key sector

Source: research finding based on center of statistics of Iran : Input-Output Table of 2001 (1380) 

Table 3: the correlation between the linkages and variables
	VARIABLES
	FD
	VA
	ID
	IEX

	
[image: image42.wmf]n

DIBL


	0.14
	
	0.50
	

	
[image: image43.wmf]n

DIFL


	
	0.019
	
	0.43

	NDIBL
	0.49
	
	0.04
	

	NDIFL
	
	0.43
	
	0.04
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� EMBED Equation.DSMT4 ���








� Fisher (1980),Clark(1980),Kuznets(1980)


� High share of services in GDP and employment of countries such as Iran ,Of course does not mean the same sort of structural changes that result from the development process .But simply it shows that service sector has acted merely as a residual to find jobs for those who cannot get it in agriculture or industry( see Yousefi (1994)
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