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1. INTRODUCTION 

 
This paper attempts to measure the economic differences within and among regions and the 
extent of inter-dependencies between regions in the Philippine economy. This study was 
made possible with the availability of an Inter-Regional IO (IRIO) table for the Philippines 
that was constructed by a local private research outfit to provide a foreign-sponsored 
research project with an all-encompassing database for its regional economic-environmental 
impact studies in the Philippines.  

 
An IRIO table provides a compacted accounting framework designed to model and 

measure wide-ranging macro- and micro-economic relationships, intra-regionally and inter-
regionally alike. Similar to a single-region IO table, an IRIO table can be used to estimate the 
magnitude of an external “shock” on major macroeconomic indicators such as output, value-
added, income and employment. However, unlike its single-region counterpart, an IRIO table 
is able to capture and assess the inter-regional spillover and feedback effects arising from 
an exogenous change in demand for the output of any one of the study regions. In other 
words, constructing an IRIO table will not only allow us to estimate the stimulus to production 
outside the study region benefiting from, say, an increase in foreign demand for its output, 
but also the resultant impact on its output arising from the production stimulus it causes in 
the other study regions. 

 
The paper is structured as follows. Section 2 outlines the IRIO model and the general 

methodology used to develop and compile the 5-region Philippine IRIO (PIRIO) table. 
Section 3 discusses the main results of the study, while Section 4 concludes.   

 
 

2. THE PHILIPPINE INTER-REGIONAL  I-O MODEL 
 
2-1. Spatial Coverage 

For the purposes of this study, the Philippine archipelago is divided into five (5) 
larger regions comprising the 17 administrative regions of the country, as shown in Fig. 1 
(Philippine Regional Map). These are: 

  
Region 1: National Capital Region (NCR) or Metropolitan Manila; 
Region 2: North–Central Luzon (NCL) covering regions I, II and III and CAR; 
Region 3: South Luzon (SOL) covering regions IV-A, IV-B and V; 
Region 4: Visayas (VIS) covering regions VI, VIII and VIII; and  
Region 5: Mindanao (MIN) covering regions IX, X, XI, XII, XIII and ARMM.  
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Figure 1. Philippine Regional Map 

 
 
The above spatial grouping fits, more or less, with government’s clustering of the 

country’s administrative regions into four (4) super-regions to address the need for an 
effective and expeditious monitoring capability with regards to planning and policy 
formulation, decision-making and program and project implementation in the countryside. 
Fig. 1 (Philippine Regional Map) also shows the regional grouping and corresponding 
nomenclature of these 4 super-regions.  

 
2-2. Table Size and Reference Period  
 
 Primarily taking into consideration data availability at the sub-national level, the basic 
5-region PIRIO accounts was constructed, given the following sectoral dimensions:  
 

1. Number of Production Sectors: 84 
2. Number of Final Demand Sectors: 5 
3. Number of Value Added Sectors: 4 
 
The intermediate PIRIO account is thus a 420 (i.e., 84 products x 5 regions) x 420-

sector sub-matrix of intra- and inter-regional transactions of goods and services during the 
period under study, while the final demand account is a 420 x 25-sector sub-matrix. The 
ROW (imports) intermediate account is an 84 x 420-sector sub-matrix of regional 
transactions of commodities with foreign countries (i.e. imports), while the ROW final 
demand account is an 84 x 25-sector sub-matrix. 

  
The 229-sector classification in the 1994 national IO table served as the basis in 

grouping the 84 identified production sectors. Calendar Year 1994 was chosen as the 
reference period in harmony with the 1994 national IO table that was the latest available at 
the time of this study. Thus, the 1994 PIRIO table is numerically consistent with the 1994 
national IO table.  

Page 2 of 24 



 
2-3. Accounting Framework  
 

e use of local production technology and 
inputs in the production of output in each region.   

 
Figure 2.  Accounting Layout for the 5-Region PIRIO Table 

The 5-region PIRIO model is presented in the form of the ideal Isard-type as can be 
observed in its truncated layout (Figure 2). The outlined IRIO model is a product-by-product 
matrix of the non-competitive, open and static type.  It is non-competitive because it makes 
an explicit distinction between regionally-produced and non-regionally-produced products. 
Such a distinction provides a better reflection of th

 
 
The “openness” of the model is derived from the fact that economic activities are 

split into the intermediate and final demand categories. The transactions in the former 
category can be explained by the model, while the latter category contains exogenous 
transactions which must be initially known or given. The static nature of the model is a 
consequence of the absence of a time dimension from it. 

5 final 
demand categories and 4 primary inputs or value-added components in each region.  

he notations used in Figure 2 are defined as follows: 
 

1

1 5

 
The intra- and inter-regional flows as well as the regional transactions with the rest 

of the world (ROW) are all valued in current producers’ prices, i.e. net of trade and transport 
margins but gross of product taxes. The model contains 84 production sectors, 

 
T

X11 is an 84x84 matrix, where each element is a flow of product i to product j within R . 
X15  is an 84x84 matrix, where each element is a flow of product i from R  to product j in R .  
Y11 is an 84x5 matrix., where each element is a flow of product i to final demand k within R1, 
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       where k1.is private consumption expenditure; k2 is government consumption 

s an 84x5 matrix, where each element is a flow of product i from R1 to final demand k in 
R .

tor of 84 elements, with each element representing the gross output of 
     

5 1. 
5

 is a flow of product i from R5 to final demand k in 
R .  

5  
or of 84 elements, with each element representing the gross output of 

       p
 is an 84x84 matrix, where each element is a flow of product i from the ROW to product 

       R
is an 84x84 matrix, where each element is a flow of product i from the ROW to product 

       R
x, where each element is a flow of product i from the ROW to final  

       d
rix, where each element is a flow of product i from the ROW to final  

    
lement representing the total imports of  

     

expenditure; k3  

         

5

is gross fixed capital formation; k4 is change in inventory; and k5 is (foreign) exports.   
Y15  i

  
X1.  is a column vec

 product i in R1. 
X51  is an 84x84 matrix, where each element is a flow of product i from R  to product j in R
X55  is an 84x84 matrix, where each element is a flow of product i to product j within R . 
Y51  is an 84x5 matrix, where each element

1

Y55  is an 84x5 matrix., where each element is a flow of product i to final demand k within R
.X5  is a column vect

roduct i in R5. 
I WM 1

j in 
1. 

I WM 5  
j in 

5.  
F WM 1  is an 84x5 matri

emand k in R1.  
F WM 5  is an 84x5 mat

   demand k in R5. 
TM  is a column vector of 84 elements, with each e
 product i by all regions (with a negative sign). 

.V 1  is a 4x84 matrix, where each element accounts for primary input p consumed by product 
      sector j in R1, where p1 is compensation of employees; p2 is indirect taxes less subsidies; 
p3 

        is depreciation; and p4 is operating surplus.  
.V 5  is a 4x84 matrix, where each element accounts for primary input p consumed by product 

    

 of 84 elements with each element representing the gross input of product  
     

r of 84 elements with each element representing the gross input of product 
     

ow vector of 5 elements with each element accounting for total of final demand 

     
 row vector of 5 elements with each element accounting for total of final demand 

      k 
 is the FOB value of total imports.  

 

  sector j in R5. 
TD  is the total value of tariff or import duties and taxes generated by all regions. 

X 1.  is a row vector
 sector j in R1. 

X 5.  is a row vecto
 sector j in R5. 

.Y 1  is a r
sector k 

 in R1.  
.Y 5  is a

sector 
in R5. 

FOB
TM−
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2-4. Basic Equations  
 
 A system of IRIO tables is balanced, implying that the supply and demand sides are 
equal. By referring to Figure 2, this equality can be translated into the following regional 
accounting identities:  
 

= =

=∑ ∑
84 84

1 2

1 1

R R
i j

i j

x x (1), 
= =

=∑ ∑
84 84

2 2

1 1

R R
i j

i j

x x (2), 
= =

=∑ ∑
84 84

3 3

1 1

R R
i j

i j

x x (3), 
= =

=∑ ∑
84 84

4 4

1 1

R R
i

i j
jx x (4), and 

= =

=∑ ∑
84 84

5 5

1 1

R R
i j

i j

x x (5) 

  
Figure 2 can also be used to form the following balancing equations: 
  

X X X X X X Y Y Y Y Y= + + + + + + + + +1 11 12 13 14 15 11 12 13 14 15

5

5

5

5

   ( )6
X X X X X X Y Y Y Y Y= + + + + + + + + +2 21 22 23 24 25 21 22 23 24 2   ( )7
X X X X X X Y Y Y Y Y= + + + + + + + + +3 31 32 33 34 35 31 32 33 34 3   ( )8
X X X X X X Y Y Y Y Y= + + + + + + + + +4 41 42 43 44 45 41 42 43 44 4   ( )9
X X X X X X Y Y Y Y Y= + + + + + + + + +5 51 52 53 54 55 51 52 53 54 5         ( )  10
 

Using Leontief’s assumption of linearity or first-order homogeneity in the production 
functions, we can define the following regional input coefficients in matrix form, as follows: 

 

( )A X X
−

=
111 11 1ˆ      (11) ( )A X X

−
=

121 21 1ˆ      (16) ( )A X X
−

=
131 31 1ˆ      (21) 

( )A X X
−

=
112 12 2ˆ      (12) ( )A X X

−
=

122 22 2ˆ     (17)  ( )A X X
−

=
132 32 2ˆ     (22) 

( )A X X
−

=
113 13 3ˆ      (13) ( )A X X

−
=

123 23 3ˆ     (18) ( )A X X
−

=
133 33 3ˆ     (23) 

( )A X X
−

=
114 14 4ˆ      (14) ( )A X X

−
=

124 24 4ˆ     (19) ( )A X X
−

=
134 34 4ˆ     (24) 

( )A X X
−

=
115 15 5ˆ      (15) ( )A X X

−
=

125 25 5ˆ     (20) ( )A X X
−

=
135 35 5ˆ     (25) 

 

( )A X X
−

=
141 41 1ˆ       (26)   ( )A X X

−
=

151 51 1ˆ      (31)   

( )A X X
−

=
142 42 2ˆ      (27)  ( )A X X

−
=

152 52 2ˆ     (32) 

( )A X X
−

=
143 43 3ˆ      (28) ( )A X X

−
=

153 53 3ˆ     (33) 

( )A X X
−

=
144 44 4ˆ      (29)   ( )A X X

−
=

154 54 4ˆ     (34) 

( )A X X
−

=
145 45 5ˆ      (30) ( )A X X

−
=

155 55 5ˆ     (35) 

 
Equations (11), (17), (23), (29) and (35) represent the matrices of intra-regional direct 

input coefficients, while the rest stand for the matrices of inter-regional trade coefficients. 
Substituting these structural equations into equations (6) to (10), we have:  

 
X X X X X X Y Y Y Y= + + + + + + + + +1 11 1 12 2 13 3 14 4 15 5 11 12 13 14 15A A A A A Y     
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(36) 
X X X X X X Y Y Y Y= + + + + + + + + +2 21 1 22 2 23 3 24 4 25 5 21 22 23 24 25A A A A A Y

Y

Y

   
(37) 

X X X X X X Y Y Y Y= + + + + + + + + +3 31 1 32 2 33 3 34 4 35 5 31 32 33 34 35A A A A A    
(38) 

X X X X X X Y Y Y Y Y= + + + + + + + + +4 41 1 42 2 43 3 44 4 45 5 41 42 43 44 45A A A A A    
(39) 

X X X X X X Y Y Y Y= + + + + + + + + +5 51 1 52 2 53 3 54 4 55 5 51 52 53 54 55A A A A A    
(40) 

 
Solving equations (36) to (40), we have, in matrix form:  
 

       

 
 
 
 
 
 
 
  

1

2

3

4

5

X

X
X

X

X

  =  

 
 
 


 
 
  

11 12 13 14 15

21 22 23 24 25

31 32 33 34 35

41 42 43 44 45

51 52 53 54 55

A   A   A   A   A




A   A   A   A   A  
A   A   A   A   A

A   A   A   A   A

A   A   A   A   A

 

 
 
 
 
 
 
 
  

1

2

3

4

5

X

X
X

X

X

  + 

 
 
 
 
 
 
 
  

1

2

3

4

5

Y

Y
Y

Y

Y

   

(41) 

where: 
Y Y Y Y Y Y= + + + +1 11 12 13 14 15 Y Y Y Y, Y Y= + + + +2 21 22 23 24 2

35 Y Y Y Y Y

5 ,
,Y Y Y Y Y Y= + + + +3 31 32 33 34 Y= + + + +4 41 42 43 44

55

45 ,and 
. Y Y Y Y Y Y= + + + +5 51 52 53 54

 
Simplifying equation (41), we have: 

 
 
 
 
 
 
 
  

1

2

3

4

5

X

X
X

X

X

 =  - 

 
 
 
 
 
 
  

I   0   0   0   0
0   I   0   0   0
0   0   I   0   0
0   0   0   I   0
0   0   0   0   I

11 12 13 14 15

21 22 23 24 25

31 32 33 34 35

41 42 43 44 45

51 52 53 54 55

1
A A A A A

A A A A A

A A A A A

A A A A A

A A A A A

−
 
 
 
 
 
 
 

  

 
 
 
 
 
 
 
  

1

2

3

4

5

Y

Y
Y

Y

Y

 = 

11 12 13 14 15

21 22 23 24 25

31 32 33 34 35

41 42 43 44 45

51 52 53 54 55

B B B B B
B B B B B
B B B B B
B B B B B
B B B B B

 
 
 
 
 
 
  
 

 
 
 
 
 
 
 
  

1

2

3

4

5

Y

Y
Y

Y

Y

            

(42) 
 

Or in its generalized form as:    =X BY                  
(43) 
 

where is the matrix of regional outputs, X

 
 
 
 
 
 
 
  

1

2

3

4

5

X

X
X

X

X

; is the matrix of final demand, ;  Y

 
 
 
 
 
 
 
  

1

2

3

4

5

Y

Y
Y

Y

Y
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and B  is the interregional Leontief inverse matrix,  
  .              

11 12 13 14 15

21 22 23 24 25

31 32 33 34 35

41 42 43 44 45

51 52 53 54 55

B B B B B
B B B B B
B B B B B
B B B B B
B B B B B

 
 
 

 
  
 

 
In order to be able to measure the spillover and feedback effects caused by 

interregional trading, equation (41) can first be expanded to obtain the following 
simultaneous equations:  

1 11 -1 12 2 13 3 14 4 15 5 1X  = (I - A ) (A X + A X + A X + A X + Y )  
 (44) 

2 22 -1 21 1 23 3 24 4 25 5 2X  = (I - A ) (A X + A X + A X + A X + Y )  
 (45) 

3 33 -1 31 1 32 2 34 4 35 5 3X  = (I - A ) (A X + A X + A X + A X + Y )  
 (46) 

4 44 -1 41 1 42 2 43 3 45 5 4X  = (I - A ) (A X + A X + A X + A X + Y )  
 (47) 

5 55 -1 51 1 52 2 53 3 54 4 5X  = (I - A ) (A X + A X + A X + A X + Y )  
 (48) 

 
Equations (44) through (48) can then be further expanded and rearranged to obtain the 
following matrixes: 

 
 
 
 


 
 
  

1

2

3

4

5

X

X
X

X

X


  = 

 
 
 
 
 
 
 
  

1

2

3

4

5

F   0   0   0   0
0   F  0   0    0
0   0   F  0    0
0   0   0   F   0
0   0   0   0   F

 
 
 
 
 
 
 
  

12 13 14 15

21 23 24 25

31 32 34 35

41 42 43 45

51 52 53 54

 I    S  S  S   S
S   I    S  S   S
S  S   I    S   S
S  S  S   I     S
S  S  S  S    I

 
 
 
 
 
 
 
  

1

2

3

4

5

M   0   0   0   0
0   M  0   0    0
0   0   M  0    0
0   0   0   M   0
0   0   0   0   M

 
 
 
 
 
 
 
  

1

2

3

4

5

Y

Y
Y

Y

Y

 (49) 
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where:  

; and 

( ) ( ) ( ) ( ) ( )1 1 1 11 11 2 22 3 33 4 44 5 55M I A ,M I A ,M I A ,M I A & M I A
− − − −

= − = − = − = − = −
1 12 13 1 13 14 1 14 15 1 15

2 21 23 2 23 24 2 24 25 2 25

3 31 32 3 32 34 3 34 35 3 35

4 41 42 4 42 43 4 43

A  ; S  = M A  ;  S  = M A  ; S  = M A

A  ; S  = M A  ; S  = M A  ; S  = M A

A  ; S  = M A  ; S  = M A  ; S  = M A

A  ; S  = M A  ; S  = M A ; 45 4 54

5 51 52 5 52 5 53 54 5 54

S  = M A

A  ; S  = M A  ; S  = M A  ; S  = M A53

12 21 13 31 14 41 15 51

21 12 23 32 24 42 25 52

31 13 32 23 34 43 35 53

41 14 42 24 43 34 45 54

5 51 15

- (S S + S S + S S + S S )

- (S S + S S + S S + S S )

 - (S S + S S + S S + S S )

 (S S + S S + S S + S S )

I - (S S +

1−

12

21

31

41

S  = M

S  = M

S  = M

S  = M
51S  = M

1

2

3

4

F  =

F

F  =

F  = 

F = 

I 

I 

I

I -

−

−

−

−

  

  

  

  

1

1

1

1

52 25 53 35 54 45 S S + S S + S S )
−

  
1

=

 

 
The unknowns M, S, and F account for the intra-regional linkages, inter-regional 

spillover and feedback effects, respectively. 
 
 
2-5. Compilation Methodology 
 

The hybrid or mixed approach was adopted in constructing the PIRIO table. The 
hybrid method starts with the compilation of readily available but limited survey-generated 
data at the regional level. Non-survey techniques of estimation are then employed to fill-in 
observed data gaps and deficiencies. For example, indirect methods are applied in 
estimating inter-regional and inter-national trade because actual data on foreign and 
domestic exports (or outflows) and imports (or inflows) at the sub-national level are 
inadequate to meet the rigid requirements of IO accounting.  

 
 Four (4) general work phases were undertaken, in sequential order, in order to 
generate the 1994 PIRIO table, as follows: 
 

Phase I: Compilation of Competitive Intra-Regional I-O tables; 
Phase II: Derivation of Non-Competitive Intra-Regional I-O Tables;  
Phase III: Estimation of Inter-Regional Domestic Flows; and  
Phase IV: Integration process of Phases II & III Outputs to generate PIRIO Table 
 

Phase I. Compilation of Intra-Regional Tables (Competitive Type) 
 
This work phase involves the compilation of intra-regional tables of the competitive-

imports type. A regional IO table of the competitive-imports type records the value of input-
output transactions of products, whether they are regionally produced and/or imported 
whether from abroad or from other regions of the domestic economy.  

Similar to national IO compilation, regional MAKE and USE tables for the 5 regions 
were initially compiled based on actual data obtained from various source agencies such as 
the National Statistics Office, Bureau of Agriculture Statistics, the Central Bank of the 
Philippines and the National Statistical Coordination Board, among others. Data from an ad 
hoc IO Survey of Establishments (IOSE) conducted in 1994 to provide the output and input 
details in the compilation of the 1994 national IO accounts was also referred to in 
constructing the regional MAKE and USE tables.  
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The MAKE or output table is an industry x product matrix showing the distribution of 
the value of products produced by industries during the reference year. The USE table is a 
product x industry table that traces the money flow of IO-classified products used by the 
intermediate and final demand sectors of the regional economy. The MAKE table is valued in 
producers’ prices while the USE table is valued in purchasers’ prices.   

The next process is to revalue the USE table from purchasers’ to producers’ prices 
to attain uniformity with the producers’ price valuation of the MAKE table. This is carried out 
using regional trade and transport margin ratios derived primarily from the 1994 CE.  

The penultimate step is to reconcile or balance the resulting product x industry USE 
table at producers’ prices, after which the conversion process from a product x industry USE 
table to a symmetric product x product USE table follows.  

In this case study, the generation of a symmetric product x product table, that is 
deemed most useful in IO analysis, involved the merging of the industry x product MAKE 
and the balanced product x industry USE tables using the following equation, in matrix form: 

 
App = BpiDip         

 (50) 
 

where: App  = product-by-product matrix of input coefficients; Bpi = product-by-industry matrix 
of input coefficients; and Dip = industry-by-product matrix of MAKE coefficients. 
 
Phase II: Estimation of Inflows and Derivation of Non-Competitive Tables  

 
It should be noted that, in the initial competitive type of IO table constructed in 

Phase I, exports and imports are lumped as a single residual vector of net exports, i.e. (e-m) 
where e refer to exports that include domestic outflows and m is imports that include 
domestic inflows. This accounting limitation emerges because of lack of direct data on 
regional exports and imports including domestic trade flows. While commodity flow statistics 
are currently available (from the NSO), their usefulness as direct source of information for 
compiling inter-regional outflows and inflows within the context of IO accounting remains to 
be desired. The raw data need further scrutiny to meet the rigid IO concept that goods 
should be shown as flowing directly from producers to consumers. Shipments via middlemen 
such as wholesalers and retailers are not considered to be originators or receivers. 
Moreover, such relevant issues as in-transit flows and cross hauling should be taken into 
account in the careful evaluation of existing commodity flow data within an inter-regional IO 
framework.  

In view of the above data constraint, the compilation of the foreign and domestic 
trade vectors made use of sound estimation techniques in addition to available, albeit 
limited, trade information. These include the simple location quotient (SLQ) method of 
estimating regional inflows, the use of estimated trade coefficients and import content ratios 
derived from the national IO table.  

The non-competitive type of intra-regional table is derived by subtracting the resulting 
satellite tables on regional imports and domestic inflows from their respective regional 
competitive-type tables. Thus, in a non-competitive table, inter-sectoral transactions within 
the region refer only to purely regionally-produced products. Product inflows from foreign 
and other domestic sources are reflected as separate sub-matrices in the table to complete 
the IO accounts of the non-competitive type.    

 
Phase III: Estimation of Inter-Regional Product Flows 

As stated earlier, the compilation of product outflows (exports) and inflows (imports) 
was done employing indirect methods due to data constraints. The first step in estimating 
product flows between regions is to distribute a region’s estimated product outflow to the 
other 4 recipient regions. The total outflow of product i from region R to region S, OFi

RS, is 
estimated as region R’s total outflow of product i (as recorded in the noncompetitive table) 
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multiplied by the share of domestic demand of product i in recipient region S to its total 
domestic demand of product i. In equation form,   

 
S

RS R i
i I 4

S
i

S=1

DDOF =DXP *
DD∑

                           (51) 

 
where:  =  total domestic outflow of product i in region R;R

IDXP    
S
iDD =  total domestic 

demand of product i in region S. 
The estimated vectors of product outflows from region R to region S, OFRS, serve as 

the control totals in the succeeding process of allocation to the different using sectors in 
recipient regions, S. The allocation process is carried out by applying inter-regional trade 
coefficients that are calculated as follows: 

  
RS

RS i
i S

i

OFTC
DD

=                                     (52) 

 
where:   TCi

RS  =  trade coefficient of product i between region R and S; 
  

It should be noted here that the estimation of TCs between regions was carried out 
for all products including the services sectors. Thus, in this 5-region, 84-sector PIRIO table, a 
total of 1,344 TCs (=16 partner regions x 84 sectors) were calculated. These TCs were 
applied along their respective row sectors in each of the 5 intra-regional tables of the non-
competitive type. 

 
Phase IV: Integration and Calculation of Coefficient Tables 

The final stage is the consolidation of the outputs of Phase II (intra-regional USE 
tables, noncompetitive) and Phase III (inter-regional domestic flows). The integrated 
preliminary PIRIO II table is then subjected to a thorough evaluation, reconciliation and 
revalidation, after which the technical and inverse coefficient tables are calculated.   
 
 

3 . EMPIRICAL RESULTS 
 

 This section highlights some of the significant findings on the intra- and inter-regional 
analysis of the regional economies under study. The analysis is based on the empirical 5-
region intra-regional and inter-regional (PIRIO) tables at the aggregated 16-sector levels of 
product classification.  
 
3-1. Supply and Demand Situation 
 A situational analysis of regional supply and demand shows that in 1994 the NCR 
economy accounted for one-third (33.8%) of the 5-region’s estimated total supply of 
US$190.4 billion, followed by Southern Luzon contributing 22.5%. By supply source, Table 
3-1 shows that regional production accounted for the biggest bulk of total supply averaging 
73%, while imports from within the domestic economy and from abroad accounted for the 
remaining 27%.  
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 The Mindanao economy registered the highest production-supply ratio of 78.7%, 
suggesting its higher degree of self-sufficiency than the other regions. This finding is 
attributed to its heavy reliance on the less import-dependent agricultural production. In 
contrast, the economy of North-Central Luzon (NCL) appeared to be the most import-
dependent economy, as 30.2% of its total supply requirements were sourced from outside, 
either from abroad or from partner regions.   
 
 From the demand side, domestic demand accounted for 75.4% of total demand, on the 
average. NCL exhibited the highest domestic-total demand ratio of 83.2%, owing to the 
region’s low export performance compared with the other regions. In the NCR economy, 
domestic demand shared 76.2%, broken down into: 35.6% intermediate or industry demand 
and 40.6% final demand. Its exports demand accounted for the remaining 23.8%, broken 
down into: 10.4% foreign and 13.4% in the form of domestic outflows. Southern Luzon that 
includes the CALABARZON area registered the highest export demand ratio of 32.9%, 
broken down into: 14.3% foreign and 18.6% domestic. In effect, its domestic demand ratio 
registered the lowest (67.1%).  
 
3-2. Output Structures 

The NCR accounted for 32.9% of the country’s total gross production of US$139.0 
billion in 1994, followed by South Luzon with 22.5% share. Mindanao ranked next with 
16.3% and the Visayas and North-Central Luzon regions occupying the tail end with identical 
14% shares (Table 3-2).   

Production in the NCR is mainly concentrated in the industry and services sectors, 
with backyard crop production and sustenance fishing registering negligible proportions. At 
the 16-sector level of aggregation, the top producing sectors are: food, beverage & tobacco 
manufacture (05), finance, real estate & business services (14), manufacture of other 
consumer goods (06), and trade (11) with 20.2%, 12.5%, 10.9% and 10.8% shares, 
respectively.  
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In regions outside of NCR, it is the crops, livestock & poultry sector that dominates 

in the North-Central Luzon and Mindanao regions, while in South Luzon, the manufacture of 
industrial materials (07) and manufacture of capital goods (08) are the top producers 
because the CALABARZON industrial complex is located in this region. In the Visayas, 
wholesale and retail trade sector appears to be the major contributor.  
 
3-3. Input Structures 

(1) Intermediate Inputs 
In 1994, intermediate inputs, whether domestically or foreign-sourced, ranged from 

a low  41.4% of total production cost in Mindanao to a high 52.1% in South Luzon where a 
significant 39.5% was sourced from outside the region. The relatively low ratio in Mindanao 
is attributed to low intermediate input ratio posted by the high-value-added crops, livestock & 
poultry sector (01) which is the dominant sector in the region. In South Luzon, high 
consumption ratios of imported inputs by the industrial materials (07) and capital goods (08) 
sectors caused the rise in the region’s intermediate input ratio.  

The import content ratios of production costs are relatively low in the Visayas and 
Mindanao, where the less import-dependent services and agriculture sectors dominate. On 
the other hand, the import-content ratio of production, as shown in Table 3-3, is relatively 
high in South Luzon, which could be attributed to the influx of highly import-dependent 
industries located in the CALABARZON complex.  
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(2) Primary Inputs  
 Table 3-4 shows the regional distribution of sectoral total primary inputs or GVA 
by factor share. On the whole, the NCR economy accounted for 31.5% of the country’s GDP 
of US $72.6 billion in 1994, expressed in current producers’ prices. Southern Luzon 
contributed 20.6%, followed closely by Mindanao (18.3%). North-Central Luzon and Visayas 
regions occupied the tail end with 14.7% and 14.9% shares, respectively.  
 One interesting observation in Table 3-4 is that, while South Luzon region ranked 
next to NCR in terms of labor income contribution as measured by compensation to 
employees, its compensation-GVA ratio, however, is the lowest at 28.5% compared with 
those in the other regions. On the other hand, its share of operating surplus ranked the 
highest at 56.6% of total GVA. This finding would tend to suggest that multi-national 
companies operating in the CALABARZON [South Luzon] appeared to be more profit-
oriented than providing adequate income to workers.       
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Table 3-5 shows the proportions of total primary inputs to total inputs consumed in 
production or what is known as gross value added ratios (GVARs). A sector’s GVAR is the 
difference between its unit cost of production and its corresponding intermediate input ratio. 
The table thus enables one to confirm that high-value added sectors such as the primary 
and tertiary industries exhibit high GVARs, while the material-intensive secondary industries 
show low GVARs.  

 
The Mindanao’s economy recorded the highest GVAR of 0.586, meaning that, for 

every US $1000 cost of production, US $586 was derived as value added to the region’s 
economy. In contrast, South Luzon’s economy had the lowest GVAR of 0.479, since it is a 
heavy user of material inputs compared with the economies of the other 4 regions.   
 
3-4 Self-Sufficiency Rates 

The self-sufficiency rate is defined as the ratio of total production to total regional 
demand, so that, in each region, we have   

=
R

R I
i R

i

XSSR
TD

 (53
) 

where: SSR is the self-sufficiency rate of product i in region R;  R
i

R
iX  is the gross output of product i in region R; and  

R
iTD is the total local demand for product i in region R.  

 
A sector with SSR ≥ 1 means that its output is sufficient to sustain its regional demand. On 
the other hand, a sector with SSR < 1 suggests that imports are needed to meet that 
sector’s total domestic demand.  

Table 3-6 is a comparative presentation of regional self-sufficiency rates by product 
sector. The table shows that, on the whole, only the economies of South Luzon and 
Mindanao are viewed as self-sufficient with all-sector average SSR of 1.084 and 1.045, 
respectively. The Visayas region (0.948), NCR (0.934) and North-Central Luzon (0.839) had 
to resort to importations to meet their total domestic demands.  
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Table 3-6. Regional Self-Sufficiency Rates, 1994 

 
By product sector, all of the service sectors in Metro Manila exhibited SSRs equal to 

or greater than 1. For manufactured products, only South Luzon is shown to be self-
sufficient. All regions are self-sufficient with respect to electricity, gas and water (09) except 
in the NCR, since NCR is dependent on electricity generated in its neighboring regions, NCL 
and SOL. In the agriculture, fishery and forestry sector, Mindanao registered the highest 
SSR of 1.876 while highly urbanized NCR recorded an almost nil SSR, hence it had no 
choice but to resort to heavy importation, whether domestic and/or foreign, to satisfy its 
demand for agriculture, fishery & forestry products.   
 
3-5. Inter-regional Interdependencies 
 

(1) Inter-Regional Trade 
 

A salient feature of an IRIO table is inter-regional trade. In an IRIO table, inter-
regional outflows/inflows of products are explicitly recorded as separate sub-matrices.  Thus, 
our IRIO table can be used to determine the extent of a region’s dependence on the other 
region’s products and, vice versa. Moreover, with the availability of the IRIO Leontief inverse, 
the analysis can be extended to measure the indirect effects of inter-regional trade on a 
multi-region economy such as the 5-region PIRIO table, in terms of spillover and feedback 
effects.  

 Tables 3-7 and 3-8 present, in their summary forms, the structural characteristics of 
inter-regional trade in the country in 1994. At this 5-region spatial disaggregation, the tables 
show that the total volume of inter-regional domestic trade in 1994 amounted to US $24.9 
billion, representing a mere 17.9% of the country’s total production value of US $139.0 
billion. The remaining 82.1% of total production is presumed to be what went to intra-
regional intermediate and domestic final demand transactions as well as to exports to ROW.  

Table 3-7 shows that NCR’s total outflow totaled US $8,625 million or 34.6% of the 
total volume traded, followed closely by Southern Luzon that traded US $ 7,962 worth of 
mostly manufactured products or 31.9%. From the inflow side, Table 3-8 shows that NCR 
imported from other regions a total of US $8,718 million worth of goods and services to 
sustain its intermediate and final demands, followed by North Central Luzon and the Visayas 
with estimated total inflows of US $4,348 million and US $4,302 million, respectively.  
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By region of destination, a bigger chunk of NCR’s outflows were delivered to its 
neighboring Luzon regions than to the South. Deliveries by the 4 partner regions to NCR are 
observed to be quite heavy. From the inflow side, NCR’s domestic requirements are mostly 
sourced from South Luzon (43.9%) and from Mindanao (25.4%).  

 
Table 3-9 summarizes the regional “terms of trade” on domestic outflows and inflows 

as well as with the Rest of the World (ROW). It can be observed that only South Luzon had a 
favorable “terms of trade” with the 4 partner regions as its domestic exports exceeded its 
inflows by an estimated US $4.1 billion in 1994. On the other hand, the region (South Luzon) 
recorded a “negative terms of trade” with the ROW, as its imports exceeded its exports by 
US$1.6 billion. The NCR registered “negative terms of trade” with the partner regions as well 
as with the ROW. The same finding is true with North-Central Luzon and Mindanao.   

 

 
 
Shown in Table 3-10 are indicators analogous to the “terms of trade” concept that 

also measures imbalance in trade relationships. This is called trade intensity index, which is 
calculated as the ratio of one region's outflow to partner region relative to partner region's 
total exports to the proportion of partner region's total inflows to total inflows for all regions. A 
ratio of 1 shows an average degree of trade intensity, and a figure greater than 1 shows a 
relatively stronger degree of trade intensity. 
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Table 3-10. Inter-Regional Domestic Trade Intensity Index 

 
To NCR NCL SOL  VIS MIN 

From      
R 1  NCR (Metro Manila)   5.873 1.527 4.385 2.177
R 2  North-Central Luzon 0.499  0.209 0.778 0.395
R 3  South Luzon 1.584 4.243  4.330 2.992
R 4  Visayas 0.500 1.083 0.297  0.493
R 5  Mindanao 1.032 0.556 0.596 1.255  

    
  It can be observed from the above table that the NCR economy exhibited strong 
degrees of trade intensities with its 4 partner regions. Its trade with North Central Luzon 
(NCL) and the Visayas appeared to be more intense than its trade with Southern Luzon and 
Mindanao. Similar pattern of trade relationships could be inferred for Southern Luzon’s 
domestic trade. On the contrary, the table suggests that NCL’s domestic trade with its partner 
regions is relatively weak with its trade intensities falling below one.  Mindanao’s trade with 
NCR and the Visayas is strong but weak with NCL and SOL. Visayas exhibited an average 
degree of trade intensity with NCL but is observed to be relatively weak in its trade with 
NCR, Southern Luzon and Mindanao.  

 (2) Key Sector Analysis: Inter-Regional & Inter-Sectoral Linkage Effects 
 
Linkages reflect the dependence of industries on one another in an economy and 

measure the potential stimulus that will be induced in other industries arising from an 
increase in activity in a particular industry.  In essence, there are two types of linkages, 
namely, backward linkages and forward linkages.  
 Backward linkage is a measure of the relative importance of an industry as a user of 
inputs from the entire production system. It measures the output increases which will occur 
in industries which supply inputs to the industry concerned. A backward linkage can be 
computed as the ratio of the sum of the elements of a column of the Leontief inverse to the 
average of the whole system. This ratio is described by Rasmussen (1957) as the index of 
the power of dispersion, jµ , and is defined mathematically as 

 1

1 1
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∑ ∑
            (55) 

where the  is the element of the Leontief inverse. The higher the value of ijr jµ , the stronger 
is the influence of industry j as a user of intermediate inputs.  
 A forward linkage indicates the relative importance of an industry as a supplier of 
inputs to the entire production system. It measures the output increases which will occur in 
industries which use the inputs supplied by the industry concerned.  A forward linkage can 
be expressed as the ratio of the sum of the elements along a row of the Leontief inverse to 
the average of the entire system. This ratio is described by Rasmussen (1957) as the index 
of sensitivity, µ , and is defined mathematically as i
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 The higher the value of , the greater is the influence of industry i as a supplier of 
intermediate inputs to the entire production system.  

iµ
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Shown in Table 3-11 are the calculated linkage effects, based on 16-sector matrix of 

inter-regional inverse coefficients. It can be gleaned from the table that a total of 35 region-
sector pairings exhibit indices of dispersion greater than unity, indicating their high backward 
linkage effects on the entire productive system. The remaining 45 region-sector pairings 
exhibited less-than-unity indices, signifying their weak linkages with the productive sectors 
as users of intermediate inputs.  

 
It can be noted that Region 5 (Mindanao) had the most number of sectors with 

relatively high backward linkage effects with 6 sectors, followed by the Visayas with 4 
sectors. The food, beverage & tobacco sector (05) in all regions appeared to be the heaviest 
user of intermediate inputs. In Metro Manila (Region 1), only its food, beverage & tobacco 
manufacturing registered a significantly higher backward linkage effect.  

 
As a supplier of inputs to the entire productive system, 7 sectors in Metro Manila 

appeared to be among the top region-pairings with significantly high forward linkage effects, 
followed by Regions 3 and 4 with 4 each. The agriculture, livestock & poultry & forestry 
sector (01) in all regions except Metro Manila is pinpointed to be the main provider of inputs 
used in production.   

 
 
 For a better appreciation of Table 3-11, it is possible to split the sectors in each 
region according to their calculated degrees of interdependencies. Industries with linkages 
greater than or equal to unity are defined as industries with high interdependencies, while 
those with linkages below unity are considered as industries with low interdependencies. 
Based on these definitions, Chenery and Clark (1959) classified industries into the following 
four groups: 
 

GROUP I:  HIGH jµ , HIGH iµ   GROUP IV: HIGH jµ , LOW µ  i

GROUP II: LOW jµ , HIGH iµ   GROUP III: LOW jµ , LOW µ  i

Industries which belong to Groups I and II are those whose production processes are 
characterized by relatively high usage of intermediate inputs. An expansion in these 
industries would have a considerable impact on the whole economic system.  This is 
particularly so for industries in Group I since, in addition to having high values of , they are 
also characterized by large values of 

iµ

jµ , which means that a major portion of their outputs is 
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also absorbed by the system.   Industries classified under Groups III and IV are both 
characterized by low values of jµ  as they tend to maintain a cost structure which is biased 
towards the use of primary inputs rather than intermediate inputs.  In addition, industries 
which belong to Group IV do not depend extensively on the system of productive sectors for 
their intermediate input requirements, while their products are not utilized much by other 
industries as they are mainly channeled directly to final consumption. The classification of 
industries in this manner is particularly useful to economic planners and policy makers in the 
assessment and setting of industrial priorities in regional development. For example, 
industries under Group I could be considered the top priority industries in development policy 
due to their high linkages with the productive system as users and providers of domestically-
produced inputs. The results are shown below in the form of scatter diagrams (Fig.4-1, 4-2, 
4-3, 4-4, 4-5). 
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FL × BL (R4; Visaya )
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(2) Spillover and Feedback Effects 

 
This sub-section is aimed at quantifying the inter-regional spillover and feedback 

effects by using equation (49). Spillover and feedback effects arise due to inter-regional 
trade in products to sustain regional final demands. Spillover effect is the direct or the first 
round effect of inter-regional product flows, while feedback effect is the indirect or the 
second round impact arising from the inter-regional spillovers.  

Table.3-12 shows that, in terms of spillover effects, Region 3 (South Luzon) and 
Region 1 (Metro Manila) registered fairly significant impacts due to their trade transactions 
with the rest of the regions. The average spillover effects in South Luzon and Metro Manila 
are estimated to be $62 and $55for every $1000 increase in final demand. Because of weak 
inter-regional linkages among and between sectors, calculated spillover effects in Regions 2, 
4 and 5 appear to be insignificant. Feedback effects in all regions are found to be negligible. 
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4. CONCLUSION 
 

 This paper has presented a pioneering research undertaking in the Philippines by 
constructing a multi-region IRIO table. The main objective of this study is to measure and 
analyze observed intra- and inter-regional differentials and interdependencies among and 
between sectors and regions. The hybrid approach was developed and adopted in compiling 
the 5-region PIRIO table of the Isard type. The method made use of available, albeit limited, 
statistics at the regional level, complemented by sound indirect estimation techniques to fill-
in observed data gaps and deficiencies.    
 

Basically, we made some measure of success in identifying and assessing the 
configurations of the regional economies by focusing extensively on the macro- and micro-
economic structures and inter-relationships. Specifically, it highlighted such important topics 
as: (a) comparative analysis of the intra- and inter-regional economic structures; (b) inter-
regional trade differentials; and (c) inter-industry dependencies by measuring the direct and 
indirect linkages, spillover and feedback effects due to inter-regional trade, intra-regionally 
and inter-regionally alike.     

 
The results may not be as comprehensive as what regional planners and policy 

makers would wish for, but the general framework used could provide the foundation in 
extending and expanding the scope and coverage of this study.  

 
Finally, the following broad areas of concerns are presented for consideration, 

given the observed limitations/constraints of the methods and sources in compiling the 
Philippine Inter-regional IO (PIRIO) table:  

1. Improvement of data adequacy and quality at the sub-national level to enhance 
the accuracy of the hybrid technique of regional IO compilation; 
 

2. Development and maintenance of a doable framework for the generation of 
product flow statistics suitable for inter-regional IO compilation; and 

 
3. Conduct of IO updating exercises to help improve the reliability of IO-based 

research studies. 
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