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Introduction

Starting point:

@ Regional economic models require adequate modeling of
intra- and interregional IO transactions

@ Regionalization of national 10O tables is a standard approach
for constructing corresponding tables

@ The type of national table used for regionalization depends on
the goal of the analysis

@ The type of national table determines the type of interregional
table

This presentation: Review of types of tables and corresponding
regionalization approaches
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@ Types of national 10 tables
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Tabelle: Type A national 10 table

sectorl ... sector N
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@ 10 matrix Zj; = z; + Mj; considers domestic and foreign
products

@ Column vector of imports has to be subtracted for consistency
mj = »_; Mj; (sum over sectors!)

Column and row totals refer to output x;

Useful to analyze global effects such as footprints
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Type E national table

Tabelle: Type E national 10 table

sectorl ... sector N
11 e 2N yi e i
Zn1 e ZNN YN en Uy
Vi . VN
m o my
u ce uy

IO matrix Z; = z;j + M; considers domestic and foreign
products and is equivalent to type A

Row vector of imports m; = 3 Mj; (transposed)

Column and row totals refer to total use of product u;

More appealing for regionalization than type A because of
non-negative entries



Regionalization of 10 tables

Goal: Estimation of 10 relations within and between regions from
national 10 table

Feasibility constraints:

o Aggregation constraint: Regional data must add up to known
national data

@ Balance constraint: Row sum equal to column sum for each
regional sector/product.
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Type B interregional 10 table

region 1 cee region R
11 11 1R 1R 1 1 1
21 T AN T 211 T 2N 1 € X1
11 11 1R 1R 1 1 1
ZN1 T ZNN T ZN1 T ZNN Yn en XN
R1 R1 RR ; RR R R R
211 co 21N T 211 T 21N b1 € X1
R1 R1 RR RR R R R
ZN1 C ZNN e ZN1 e 2NN YN N XN
m} . mt s mR ca. mR
Y
Vl VN \/% V%
Xl e Xl N X N X
1 N 1 N

@ Notation: z,-s__;jr transactions from sector / in s to sector j in r

@ Blocks of 10 matrices for each pair of regions, intraregional
matrices on the diagonal

@ Imports, value added, final demand and exports are vectors
analogous to the type B national table



Steps in type B table regionalization

General framework for regionalizing type B national 10 tables:

@ Intraregional input coefficients estimated by location
quotients

@ Interregional input coefficients estimated by gravity models

© Imports, value, added, final demand and exports estimated
from available data

@ Application of numerical algorithm to reach feasibility
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Type B table regionalization: Step 1

Estimation of intraregional transactions (blocks on the diagonal):
e National input coefficients aj; = zi/x

@ Measure of regional activity €/ (output, value added,
employment, ...)

@ Regional output x/ (row/column total) estimated from €}
such that ) x/ = x;
@ Location-quotient LQ,-S- non-negative and increasing in €’

o Estimated intraregional input coefficients

aj = min(ajj, ajj - LQ,-S-)

o Estimated intraregional transactions z;" = ajf - x{
o >, zj < zjforall (i,)) follows from a7l < aj and leaves
room for interregional transactions z; (s #r)



Type B table regionalization: Step 2

Estimation of interregional transactions (off-diagonal blocks)

o Gravity model: In(z") = c + 1 In(dsr) + B2 In(x7) + B3 In(x[)



Type B table regionalization: Step 2

Estimation of interregional transactions (off-diagonal blocks)
o Gravity model: In(z") = c + 1 In(dsr) + B2 In(x7) + B3 In(x[)
@ Geographical distance between regions ds,



Type B table regionalization: Step 2

Estimation of interregional transactions (off-diagonal blocks)
o Gravity model: In(z") = c + 1 In(dsr) + B2 In(x7) + B3 In(x[)
@ Geographical distance between regions ds,

@ Since true transactions are unknown, x must come from the
literature or other analyses



Type B table regionalization: Step 2

Estimation of interregional transactions (off-diagonal blocks)

o Gravity model: In(z") = c + 1 In(dsr) + B2 In(x7) + B3 In(x[)

@ Geographical distance between regions ds,
@ Since true transactions are unknown, x must come from the
literature or other analyses

@ Credible values: —1.5 < (3, < —-0.5;08<3,,83<1



Type B table regionalization: Step 2

Estimation of interregional transactions (off-diagonal blocks)
o Gravity model: In(z") = c + 1 In(dsr) + B2 In(x7) + B3 In(x[)
@ Geographical distance between regions ds,

@ Since true transactions are unknown, x must come from the
literature or other analyses
Credible values: —1.5< 87 < —-0.5;08 < 5,83 <1

Estimated interregional transactions z7" = il (x7)P2 . (xj’)ﬁ3



Type B table regionalization: Step 2

Estimation of interregional transactions (off-diagonal blocks)

o Gravity model: In(z") = c + 1 In(dsr) + B2 In(x7) + B3 In(x[)

@ Geographical distance between regions ds,

@ Since true transactions are unknown, x must come from the
literature or other analyses
Credible values: —1.5 < 31 < —0.5; 0.8 < 35,33 <1
Estimated interregional transactions z7" = il (x7)P2 . (xf)ﬁ3
Scaling such that 3, zZ" = z; for all (i, /), using the already
derived intraregional transaction estimates



Type B table regionalization: Step 3

Estimation of additional components of 1O table:

@ Regional (foreign) trade data might be available to estimate
imports m! and exports e/

o Note that m{ refers to intermediate inputs used by domestic
sectors and does not include direct imports by households
(such as tourism)

@ Value added v and final demand y; proportional to output x;
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Balancing algorithm:
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@ ldea: Turning previously derived estimates zz', mi, v}, y] and

e’ into feasible estimates (without changing them too much)

@ Solution: Constrained optimization (minimizing quadratic
deviation, maximizing entropy, . ..)
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Type B table regionalization: Step 4

Balancing algorithm:

@ ldea: Turning previously derived estimates z,-jf fovi,y/ and
el into feasible estimates (without changing them too much)

@ Solution: Constrained optimization (minimizing quadratic
deviation, maximizing entropy, . ..)

Example for optimization problem with known x:

Minimize S = > (A’jr ’jr +E (i —m;
v —V; —e")?
+Z ) Z ()’, Z e e)

subject to:
ZJ szf,r + m! + ¥ = x! (balance constraint)
j.sZ +)/, + er = x! (balance constraint)
Zsr ’J ZU'Z m = mj; Ervl'r:‘/l.; Er.yl ylvEre{:ei

(aggregatlon constralnts)
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Type E interregional 10 table

region 1 ce region R exports to other regions

S11 11 1 12 IR 1 1

Zi; o EHy yi 0 ty 5 ey uy

S11 11 14 12 IR 11

Zyi o 2y w0ty oty ey Uy
-RR SRR R LRl R2 ; R R
Zip ccocozy oy ot i e 0 e up
SRR SRR R Rl _R2 ; R R
Zyy v Iy YN BNt o 0 ey uy

V% VI{I V{? VR
iR %

0 0 el e

21 21 3R 2R

a1 tv f tv

R1 R1 i

tll tNl . OR OR

i ﬁw{V . mk mﬁ’

1

Uy Un ! Uy

@ IO matrices include imports from other regions and abroad
@ Interregional transactions treated as exports/imports

@ More columns and rows than type B interregional table



Type E table regionalization

General framework for regionalizing type E national 10 tables:

@ Intraregional input coefficients equal to national coefficients
(technical coefficients)

@ Regional commodity in- and outflows estimated as aggregates
© Interregional product flows estimated by gravity model

@ Application of numerical algorithm to reach feasibility



Type E table regionalization: Step 1

Estimation of intraregional transactions:

@ Regional input coefficients equal to national coefficients

a; = ajj = Zifx
@ Therefore, regional input coefficients are (also) technical
coefficients and the same in every region

@ Resulting in volumes z; = aj; - x{
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@ Foreign imports m; and foreign exports e/ estimated by
available data
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Type E table regionalization: Step 2

Estimation of aggregate regional trade:

@ Foreign imports m; and foreign exports e/ estimated by
available data

e Total use uf (row/column totals) proportional to output x/
(latter is assumed to be known)

o Aggregate inflow from other regions > _t*" = ul — x/ — mf
(from supply side)

o Alternatively: Aggregate outflow to other regions
st =ul —y[ — 3,2 — e (from use side)

o Aggregate set to zero if rlght—hand side is negative

@ Value added v{ and final demand y; proportional to output x;

(as for type B)



Type E table regionalization: Step 3

Estimation of interregional transactions:
o = dit - (x)% - (x))
e Formula independent of supply- or use-side approach (step 2)

@ Scaling such that aggregate derived in step 2 is matched
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Type E table regionalization: Step 4

Balancing algorithm:
Turning previously derived estimates z, t7", u;, m{, v/, y; and €/
into feasible estimates (without changing them too much)

Example for optimization problem with known x:

_ tsr

Minimize S = ) G _,’5) +Z (& & +Z (& —u;
m —m" ) (0f —vf (y, (& _er)2
+2 +2 +3 Gy




Type E table regionalization: Step 4

Balancing algorithm:
H H H H >r Sr r T r r r
Turning previously derived estimates Z;, 7", u;, m;, v/, y; and ¢

into feasible estimates (without changing them too much)

Example for optimization problem with known x:

tSf

Minimize S = Z(Z’J_,’j) +Z (& ;, +>° (& —u;

(mf—m’) (0f —vf (y, (& —e’)2
+2 Piy Ly Ul >

subject to:

xI + > &+ m" = af (balance constraint)

Z. ‘.f. gl + > .t + é = O (balance constraint)

ZJ Zj; + 0] = x! (balance constraint)

Zrzlj = ZU' Zr ﬁ/r = ui Zr ﬁq{ = m;; Zr Oir = Vi er}ir =Vi

, € = e; (aggregation constraints)
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Concluding remarks

Summing up:

o Constrained optimization techniques can be very useful for
constructing interregional 10 tables

@ Initial estimates may even be infeasible, but better initial
estimate lead to better final estimates

@ The type of table has a significant effect on the formulation of
the optimization problem

@ Gravity models are useful for constructing interregional
transactions in type B and type E tables
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