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ESTIMATION OF THE LEAKAGE OF OUTPUT AND INCOME
" FROM A REGIONAL ECONOMY USING ‘
INPUT-OUTPUT ANALYSIS

. . by
Gerald A. Doeksen and Charles H. Little*
Oklahoma State University

Introduction

Interest in economic development, especially at the regional, state and local
level, has increased during the past several years. From this interest, a need
for some measure of the level of economic activity or rate of economic growth
has become evident. Oneof the tools of regional analysisis the input-output model,
which can be used to trace through the change in each sector of the economy re-
sulting from some initial impetus. The impact of various stimuli for economic
growth can be measured by the input-output multipliers.

Generally, as economic activity ina region expands, more goods and services
are imported from other regions. Income is exported from the region to pay for
the goods and services. Thus less income is circulated in the immediate region,
which may dampen the total impact of aninduced change. A measure of this damp-
ening effect, referred to asleakage, isneeded to assessthe total effect on the re-
gional economy of an induced change. The intent of this paper is to demonstrate
the use of input-output analysis to estimate leakage.

Definition and Computation of Leakage

The multiplier effect, as measured by a regional input-output model, is the
total change in the economy due to some stimulus; that is, the sum of the direct
effect and secondary or indirect effects. Leakage refersto the change in economic
activity in other regions due to the change in a particular region. The amount of

leakage depends on the goods and services imported from other regions to the re-
gions receiving the initial impetus.

Estimation of the amount of leakage using an input-output analysis involves
two separate flow tables for the economy.l/ The original flow table includes an
import row and an export column. Output and income multipliers are obtained
from the technical and interdependent coefficients derived from this flow table.
Next, the original flow table is modified by adding the figures in the import row
into the set of figures in the endogenous sectors of the model. The method is il-
lustrated in Table I and Table II. As shown in Table I, the model has three pro-
ducing sectors (agriculture, manufacturing and service) two final demand sectors
(export and final consumption), a primary input sector and an import row.

The imports are distributed as follows: (1) Of the three units imported by
agriculture, two units are manufactured products and one unit is obtained from

Reglonal Economist, United States Department of Agriculture, Economic Re-
search Service, Economic Development Division and Assistant Professor,
Department of Agricultural Economics, respectively, Oklahoma State Univer-
sity, Stillwater, Oklahoma, Agricultural Economics Paper AE 6718.

1/ For a description of the basic input-output model and computation procedure,
seeHarold O. Carter, 'Input-Output Uses and Problems in Regional Analysis
for Agriculture,' Regional Economic Development, Proceedings of Great Plains
Agricultural Council, Denver, Colorado, May 4, 1966, (Compiled by Depart-

ment of Agricultural Economics, Oklahoma State University, Stillwater), _ pp-
56-83.
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service establishments; (2) Of the four units imported by the manufacturing sector,
three units are acquired from manufacturing industries and one unit from service
establishments. Adding thesefiguresto the inputs of the producing sectors yields
the Modified Flow Table (Table II).

Table I. Original Flow Table

Final Demand

Final : Total
Agric. Manf. Services Export Consumption Output
Producing Sectors
Agriculture 2 2 4 4 3 ~ 15
Manufacturing 4 2 3 5 1 15
Services 4 2 1 ' 3 1 . 11
Primary Inputs 2 5 3 0 0
Imports 3 4 0 0 0
Total Input 15 15 11

Table II. Modified Flow Table

Final Demand

Final Total
Agric. Manf. Services Export Consumption Output

Producing Sectors ]

Agriculture 2 2 4 4 3 15

Manufacturing 6 5 3 0 1 15

Services 5 3 1 1 1 11
Primary Inputs: 2 5 3 0 0
Total Inputs 15 15 11

The export column remains in the flow table; however, the figurefor each sec-
tor is reduced by the amount of imports added to the sector. Again, the column
and row totals are equal for the endogenous sectors.

The technical and interdependent coefficients are computed from the modified
flow table, and multipliers are computed from these coefficients. These multi-
pliers measure the total effect generated by some initial change in the economy;
assuming no goods and services are imported from the other regions. An esti-
mate of leakage is obtained by taking the difference between the multipliers com-
puted from technical and interdependent coefficients of the two flow tables. The
multiplier obtained from the original flow table is subtracted from the multiplier
derived from the modified flow table to determine the leakage coefficient. The
multiplier computed under the assumption of no imports is always the largest, so
the leakage coefficient is positive.
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The Empirical Example

There are several multipliers that can be computed from the input-output
model. Only two will be discussed here--the output multiplier and the income
multiplier. A leakage coefficient associated with each multiplier can be computed
from the data used in an input-output study. The data for an input-output study
for Oklahoma will be used to illustrate the computation of a leakage coefficient.

Secondary data wereused incompleting the flow table for the economy of Okla-
homa presented in Table III.2/ The most complete source of data was for the year
1959. Therearenine endogenous sectors and six exogenous sectors in the model.
The amount of imports and exportsis a residual, and thus are net imports and ex-
port figures. The technical coefficients for the Oklahoma model are shown in
Table IV. The interdependent coefficients are shown in Tables V and VI. The
coefficients in Table V were obtained from the endogenous sector of the model as
presented in the flow table (Table III). The coefficients in Table VI, referred to
as the modified interdependent coefficients, were obtained after allocating the
imports to the various endogenous sectors in each column as illustrated earlier.

Output Multiplier

The output multiplier for a sector measures the change in total output result-
ing from a one dollar change in final demand for the products of that sector. The
sector multiplier is computed by summing the interdependent coefficients in the
column for that particular sector. Theoutput multipliers computed from the orig-
inal and modified interdependent coefficients and the leakage associated with each
multiplier are presented in Table VII.

The economy multiplier and the leakage figure are the average of the sector
multipliers and leakagefigures. The economy multiplier computed from the orig-
inal interdependent coefficient table indicates that a one dollar change in final de-
mand will change output in Oklahoma by $1.81. . The output multiplier calculated
from the modified interdependent coefficient table equals $2.07. This is the total
output change in Oklahoma assuming that the state does not import any goods or
services. Thus, the amount of net leakage as a result of the one dollar change in
final demand in Oklahoma is $0.26. This is a measure of net leakage since the
import and export amounts are net figures.

The agricultural processing sector has the largest output multiplier. The
leakage coefficient for this sector is relatively large because of the demand for
imports of manufactured products. The livestock and livestock products sector
has the second largest output multiplier as computed from the original interdepend-
ent coefficient table; however, the manufacturing sector has the second largest
output multiplier as computed from the modified interdependent coefficient table.
The greatest amount of leakage occurs in the manufacturing sector as a result of
the need for imports from manufacturing industries in other regions. The live-
stock and livestock sector depends on imports to a much lesser extent; therefore,
the leakage coefficient is much smaller for this sector. Except for the services
sector, the multiplier and leakage coefficients of the remaining sectors are some-
what similar. Thedemand for imports by these sectors is small and thus the leak-
age effects are relatively small. The larger leakage coefficient for the services
sector is due to a larger demand for manufactured imports by this sector.

2/ For a morecomplete descriptionof the model and for the sources of data, see
Gerald A. Doeksen, "An Input-Output Analysis of the Economy of Oklahoma, "
(Unpub. Master's Thesis, In Process, Oklahoma State University, Stillwater,
1967).
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Table VII. Output Multipliers and Leakage Coefficients, Oklahoma Economy

Multipliers2/ ‘
I I Leakage?/
Livestock & Livestock Products 2.25 2.44 .19
Crops 1.55 1.77 .22
Agricultural Processing 2.50 2.83 .33
Manufacturing 2.15 2,57 .42
Transportation, Communication

& Public Utilities ‘ 1.46 1.61 .15
Real Estate, Finance &

Insurance 1,54 1.74 .20
Services 1.76 2,12 .36
Retail and Wholesale 1.46 1.64 .18
Mining 1,65 1.89 .24

Economy 1.81 2.07 .26

a/ The multipliers labeled in the column I were computed from the original flow
table: the multipliers in the column labeled II were computed from the mod-
ified flow table.

b/ Difference between multipliers in column II and I.

Income Multiplier

The income multiplier for a sector measures the change in total income re-
sulting from a one dollar change in income in that sector. The multiplier is the
ratio of the sum of the directand indirect income effect to the direct effect.3/ The
direct income effect is the amount of every dollar derived from the output of a sec-
tor which goes to the households as wages and salaries, proprietor's income and
rent income. Thedirect effect for each sector is the sum of the three rows under
Households. in Table IV, The combined indirect and direct income effects are the
total changes in income as a result of the one dollar change in output. These are
computed from the technical and interdependent coefficients. The income multi-
pliers computed from the original and modified interdependent coefficients and the
leakage associated with each multiplier are presented in Table VIII,

The economy income multiplier and the leakage figure are computed as an
average of the sector multipliers and leakage figures. They indicate that if in-
come increases in Oklahoma by one dollar, that $2.13 of new income is generated
in Oklahoma add $0. 26 outside the state.

The agricultural processing sector has the largest income multiplier. This
sector depends heavily on raw materials from the basic agricultural sectors as
well as packaging materials and equipment from the manufacturing sector. The
reliance on the manufacturing sector accounts for the high leakage figure since
most of the imports in Oklahoma are manufactured products. The manufacturing
sector has the second largest income multiplier and the largest amount of leakage.

3/ For a morecomplete description of the computation of the income multiplier,
see William H. Miernyk, The Elements of Input-Output Analysis, (New York,
1965) p. 47."
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Table VIII. Income Multipliers and Leakage of the Sectors
in the Oklahoma Model

Multipliers
I II Leakage
Livestock & Livestock Products ‘ 2.81 3.02 .21
Crops ] 1,40 1.52 .12
Agricultural Processing 4,32 4,92 .60
Manufacturing 3.35 4,01 .66
T ransportation, Communica~- )
tion & Public Utilities 1.44 1.56 .12
Real Estate, Finance & :
Insurance 1.46 1.61 .15
Services : 1,58 1,80 .22
Wholesale & Retail 1.28 1.37 .09
Mining : 1,57 1.72 .15
Economy 2.13 2.39 .26

This is because most of the imports into the state are manufactured products used
by the manufacturing sector itself.” The sector with the third largest income mul-
tiplier is the livestock and livestock products sector. Leakage in this sector is
small, because this sector requires only a few imported products. The multi-
plier and leakage of the remaining sectors are somewhat similar. The small de-
mand for imports by these sectors determines the low leakage effect.

Summary

As an attempt to provide better decision-making information to individuals
concerned with the problem of economic development and growth, this paper dis-
cusses the construction of a measurement of leakage of output and income from a
regional economy. An input-output study of the economy of Oklahoma was em-
ployed to illustrate. the computation of a leakage coefficient. Policy makers and
planners need the information aboutleakage to evaluate alternatives to achieve the

goal of economic' growth and development. A regional input-output analysis can
provide the information, '
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