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The purpose of this study is to evaluate the role of the agricultural sector's output and

trade on the economic growth and development of the State of Oregon. Economic base

theory is applied in the analysis of Oregon's Gross State Product (GSP) between 1977 and

1991. The basic sector is defined to include the agricultural sector, the forest products

sector, and all other manufacturing sectors.

A static Local Quotient method is utilized to define Oregon's exporting sectors. Linear

regression analyses are applied to measures of Oregon's exports, as well as the GSP of

total output, based on the economic base theory. The results of the Location Quotient

method using Oregon's covered employment data for the year 1991, indicate that the

agricultural sector is a net exporting sector, a criteria for establishing base industry status.

Regression analysis of Oregon's GSP, indicates that the aggregate manufacturing sector

(SIC 20-3 9), is significant in explaining changes in GSP as well as changes in the GSP of

all non-manufacturing industries. In contrast, the agricultural sector including

manufactured food products (SIC 20), is found to be relatively insignificant in explaining

variation in the State total GSP over the period 1977-1991. Foreign Direct investment is

also found to be a significant variable in explaining variations in state GSP over this time.
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Conclusions remain guarded, however, due to relatively high collinearity among

explanatoiy variables.

Regression results to more directly measure economic growth based on first differences

in GSP indicate that the aggregate manufacturing sector is again statistically significant in

explaining variations in Oregon's non-basic industries GSP as well as the state total GSP.

On the other hand, the agricultural sector is found to be statistically insignificant in

explaining variations in the growth of Oregon's non-basic industries GSP, and the state

total gross state product over the study's period of time 1977-1991.

Data show that the agricultural sector constitutes the largest portion of Oregon's

foreign exports and has significant power in explaining the state total foreign exports.

However, comprehensive data is not available to establish total out-of-state exports.

Results of regression analysis of Oregon's total covered employment show that the

agricultural sector is significant in explaining variations in Oregon's total covered

employment, while manufacturing industries exhibit relatively low significance and

predictability in explaining Oregon's total covered employment. This apparent

contradiction in findings of the GSP model are attributed to the fact that employment is

not a good proxy for regional economic activity. A regression analysis of an alternative

specification of employment data based on payroll indicates that the aggregate

manufacturing sector is significant in explaining changes in Oregon's covered employment

payroll. In this model specification, the agricultural sector's total covered payroll is found

to be of only modest significance and exhibits substantially lower impact on Oregon's total

covered payroll.
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THE IMPACT OF BASIC INDUSTRIES ON REGIONAL ECONOMIC GROWTH:
A CASE STUDY OF OREGON'S AGRICULTURAL SECTOR

CHAPTER 1

INTRODUCTION

OVERVIEW

Oregon State is located in the Northwestern part of the United States bordering the

Pacific Ocean. Oregon's population is estimated at three million people in 1995,

occupying a total land area of 96,981 square miles. Oregon gained statehood in 1859 and

grew over the next century on an economy founded in farming, ranching, forestry, fishing

and trade of these natural resources. There remain about 37,500 farms and ranches in

Oregon today. Oregon is known for its climatic and agricultural diversity. About one

third of the state is comprised of farm land that produces more than one hundred seventy

agricultural commodities. The state's top ten agricultural commodities include cattle and

calves, wheat, dairy products, nursery crops, potatoes, hay, rygrass seeds, onions, pears,

and Christmas trees. Most of these commodities are exported and consumed outside the

state borders which includes both domestic and foreign shipments'.

The total farm gate receipts for agricultural production (crop and livestock

commodities) in 1994 was estimated at $3.05 billion (Miles and Cornelius, 1994). The

economic impact of the agricultural sector also includes Oregon's food processing industry

A survey conducted in 1992 revealed that an additional $1.3 billion in gross value was

'Foreign exports are reported by the U.S. Department of Commerce, but no empirical
data are available to establish the magnitude of domestic, out-of-state agricultural exports.



2SIC is an acronym for Standard Industrial Classification Codes, as established by the U.S.
Department of Commerce.
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added to the state economy by first handlers of agricultural products, (Miles and

Cornelius, 1994). Food processing comprises about 30 percent of Oregon's agricultural

Gross State Product, approximately two percent of the state's total Gross State Product

(GSP), 45 to 50 percent of agricultural covered employment, 9.5 percent of the state's

total agricultural foreign exports, and five percent of Oregon's total foreign exports.

For the purpose of this analysis, Oregon's agricultural sector is defined as the basic farm

production elements (crops and livestock), plus food and kindred products manufacturing.

These are defined by the standard industry classification codes2 (SIC 01, 02, and 20)

compiled by the U.S. Department of Commerce. Combined, SIC 01, 02, and 20

amounted to $2.6 billion in GSP during 1991. This is about 4.5 percent of Oregon's total

GSP, estimated at $58.8 billion in that year. The annual contribution of the entire

agricultural sector to Oregon's economy, including transportation, trade, and services, is

estimated at about $8 billion in nominal dollars in 1991, (State of Oregon, 1993),

compared to $6 billion in 1982, (Obermiller and Nelson, 1983). This broader definition of

agriculture accounts for roughly 13 percent of the state's GSP by including the indirect

and induced effects of basic agricultural production and processing activity.

The total foreign trade (export) sector contribution to the state GSP is reported to be

about $5.6 billion in 1992 compared to $5.09 billion in 1989, (MTSER, published

annually). The agricultural trade sector's share was $2.59 billion in farm and food and

kindred products in 1993. Data on trade in farm products (SIC 01, 02) showed an
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increase from $1.35 billion in 1989 to about $2.34 billion in 1992. On the other hand,

trade in food and kindred products (SIC 20) declined $62 million 1989 and 1993. Overall,

Oregon's agricultural export sector was reported to have been increasing at a real

inflation-adjusted rate of approximately one percent annually during the last decade,

(Miles, 1994).

RELATIONSHIP OF AGRICULTURAL PRODUCTION AND TRADE TO
ECONOMIC GROWTH

The economic performance of most regions is related to the performance of their

external trade sectors. Because Oregon exports much of its agricultural products to states

and countries outside its borders, it is a source of income to the state's economy. These

exports earnings create additional jobs, income, and consumption. Combined, these

related actions contribute to the state's economic growth. This suggests that Oregon's

agricultural sector plays a significant role in the state's economic growth.

For agriculture to be a growth industry it should exhibit strong interindustiy (input-

output) linkages with other local industries that it dominates and therefore have strong

capacity for transmitting growth impulses.

In this study, the assumption is that exports in agricultural products stimulate regional

economic growth in Oregon through the relationship embodied in the economic base and

export base models. These "base models" are used in numerous regional models available

for regional economic analysis to evaluate the importance of the trade sector to regional

economic growth.



Over the past decade, Oregon economic trends have shown a decline in the relative

importance of the agricultural sector and other natural resource-based industries as the

state economy has matured. It is important that regional economists, businessmen, and

decision makers understand the impacts of the agricultural sector on Oregon's economic

growth in this kind of changed environment. Public and private decision makers seek

information on measured impacts of the agricultural sector on the general economy when

considering development and investment in this industry.

This study will measure the impact of the agricultural production, processing, and trade

sectors on the state's economy in terms of income, export and employment. The level of

economic influence will be compared to those of other non- agricultural basic sectors,

including forest products.

PROBLEM STATEMENT

There is little analytical information available regarding the impacts of the agricultural

production and trade sectors on the economy of the State of Oregon. Limited research

has revealed foreign trade impacts on employment and income, but not on GSP as a

whole. The purpose of the study is to provide quantitative information regarding the

impacts of trade and output in the agricultural sector on Oregon's GSP, employment, and

economic growth based on regional economic development theories. In this study the

underlying hypothesis is that the state's basic sector, which is comprised of agriculture as

well as other manufacturing industries, is the prime determinant of Oregon's economic

growth over time.

4
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OBJECT WES OF THE STUDY

The primary objective of this study is to describe and analyze the magnitude and influence

of Oregon's agricultural sector on the state economy. This will evaluate the combined

impacts of agricultural trade, production, and processing on the state GSP in light of

recent trends in Oregon's economic growth.

PROCEDURES

This study will employ ordinary least squares econometric procedures to test several

hypothesis regarding the impact of Oregon's agricultural sector in light of the economic

base model and the export base model. The analysis will employ secondary state level

data on the Oregon's economic variables describing: 1) foreign exports, 2) Gross State

Product, 3) economic value-added (VA), 4) population, 5) employment, including wages

and payroll, 6) and foreign direct investment.

ORGANIZATION OF THE STUDY

Chapter H reviews the economic base model and the export base model literature,

methodologies, and statistical procedures relating to economic growth and development.

Chapter III provides several testable economic hypothesis in accordance with the

economic base model and introduces simple regression models for measuring agricultural

sector impacts on Oregon's income, employment, and growth. Chapter IV presents results

and interpretations of the tests and Chapter V draws conclusion from the study relevant

to the objectives of this analysis.



CHAPTER II

LITERATURE REVIEW

Due to the rapid regional and urban growth during this century it has been a challenge

for economists and urban planners to develop economic models capable of providing

information on the actual determinants of regional economic growth. Researchers have

used a number of analytical approaches such as regional input-output models, gravity

models, economic base models, export base models, and new growth theory models to

measure the impacts of various economic sectors. A particular focus of such inquiry has

been the role of the basic export sectors on the whole region's (country's) economic

growth.

In this study, an econometric model is used to analyze the determinants of Oregon's

economic growth and development, and the impact of agricultural trade (exports) and

output on the state total economy over time. The econometric model formulation is based

on economic base models (EBMs) and export-base theories..

THE ECONOMIC BASE MODEL

Economic base models were among the earliest statistical models to be used by

regional economists, researchers and urban planners (Glickman 1977, Krikelas 1992,

Tiebout 1962). These models have a similar objective in determining the basic and non-

basic industries, and in measuring the impacts of the basic sector on the region's economic

growth and employment. The economic base theory was first formulated by Homer

Hoyt in 1930s, in his work to produce forecasts of housing market demand (Hoyt, 1933);

6
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but its origin goes back to the early work of the German sociologist Werner Sombart"

actual city founders" in 1916, (Krikelas, 1992). The economic base theory is simple in

theory and construction, (Tiebout, 1962).

The theory underlying this approach states that the regional economy is divided into

two producing sectors or economic activities. These activities are defined as the basic

(export) activity, and the non-basic (service) activity, where the latter is assumed to be

proportionally dependent on the former, (Isard 1960, Tiebout 1962, Weiss and Gooding

1968, Glickman 1977, Krikelas 1992, Blair 1993). The main assumptions underlying the

economic base model are that regional growth is closely related to the growth of the basic

(export) sector of the region's economy.

According to the economic base theory of growth, in order for an economy to grow, it

must increase its monetary inflows, which can be effectively achieved by increasing

exports. This model focuses on regional basic export sector as the primary (important)

source of regional growth. It indicates that the total economic activity of any region is

divided into two activities, basic and non-basic. The basic economic activity is assumed to

be the main source of regional economic growth as basic export industry produces goods

and services to be consumed outside the region's boundaries. Non-basic activity, on the

other hand, is said to play a secondary role in the regional growth as it is involved in the

production of goods and services for local market consumption, (Tiebout 1962, Krikelas

1992, Blair 1993). It is assumed to be proportionally dependent on the basic export

activity. This model analysis stems from the two prominent economic theories, which are
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the neoclassical international trade theory, and the Keynsian simple income determination

theory, each of which differ in relating regional growth theory, Blair (1993).

Following the work of(Krikelas 1992, Shahidsaless, Gillis, and Shaffer 1983), this

relationship can be expressed as follows:

2.1 CT = e + CNB

2.2 e=g(e)=a+o*e

where CT is total economic activity, eB is the basic activity, e is the non-basic activity,

and 8 is the economic base ratio which can be calculated as: (e I es).

Equations (1) and (2) indicate that as exogenous demand for goods and services (eB)

increases, more income will be injected into the region's economy leading to a rise in the

demand for goods and services produced for local consumption, which in turn improves

non-basic economic activity (e). Furthermore, the above two equations can also be

combined into one equation showing that the total regional economic activity is merely a

function of the basic (export) activity:

2.3 CT

where (1+8) is the economic base multiplier.

The economic base model has undergone a lot of changes and expansion for the last four

decades. Extensive literature on the model has been written by a number of researchers

such as Isard (1960), Tiebout (1962), Isserman (1980), Krikelas (1992), and others.

There are also a number of tests which have been carried out in an attempt to prove the

empirical and theoretical validity of this model. The results of these tests are summarized

in the literature by Weiss and Gooding (1968), Lasage and Reed (1988), Hildebrand and



Mace (1950), Tiebout(1956a, 1956b), and North (1955,1956). Although some of the

tests' results supported the short-run validity of the model, most of the tests concluded

that the economic base model (EBM) proved to be invalid measure for a long-run

regional economic growth. It was also indicated that the model failed to incorporate a

number of variables that are essentials in determining the process of regional economic

growth, which are: population, labor migration, state and local tax laws cost of

transportation to outside markets, among others (krikelas 1992, Hildebrand and Mace

1950).

Theoretical Tests:

Several methods have been adopted to divide the regional economic activity into basic

(export) and non-basic (service) categories based on the underlying concept. There are

two types of methods, direct and indirect. The direct method is considered the most

straightforward, but the most expensive and most time consuming, which involves the use

of standard survey and questionnaire techniques in measuring the export base activity.

The indirect method is composed of two types: ad hoc assumption and location quotient

or coefficient of specialization. The ad hoc assumption randomly assigns regional

economic sectors to the basic export category such as manufacturing and agriculture, or to

the local non-basic sector such as trade, service, government, etc. The location quotient

method (L.Q.) is a commonly adopted technique in empirical base studies, (Isserman

1980, Tiebout 1962, Mayer, Wolfgang, and Saul Pleeter 1975, and Glickman 1977). The

9



L.Q. is defined by H. Schwartz (1982) as: "The Location Quotient is a measure of

regional concentration in some variables relative to a benchmark level of concentration".

Isserman (1980) used the location quotient indirect method to estimate export in the

regional economy. He specified the following model:

2.4 LQ =(E /Er) ± (E/EJ ( E/ EJ (Er/
where:

LQ = the location quotient of industry i (i.e., Agriculture, Manufacturing), at region r

(i.e. Oregon),

EK = total employment ofindustryi at region r,

Er = total regional employment,

Em = national employment in industry i,

E = total national employment.

Export employment in industry i can be estimated by the following relationship:

2.5 )= (1-1/ LQ) * Eff ifLQ>- 1, or,

2.5a { E1./ E Er / E} Em

where X. is export employment in industry i at region r. This indicates that export or

basic employment occurs in the regional industry if the location quotient is greater than 1.

However, this method has conceptual problems that can be reduced by using alternative

and adjusted benchmark, as well as using informed judgment.

Glickman et al., 1977 presented a number of problems associated with L.Q. methods

noting that: "the implicit assumption of uniform national consumption and production

patterns, equal levels of productivity throughout the country, no international exports or

10



11

imports, and ignores crosshauling of goods assuming that all local demand is filled by local

production. This latter feature leads to an underestimate of the size of the export base,

and an overestimate of the multiplier".

There is another method called "the minimum requirement" that is used to detennine

basic and non-basic economic activities in a region. This method is based on the work

conducted by Ulman and Dacey (1960). The central concept of this technique is that there

is a minimum requirement percent of total employment ina city or a region that allows the

region or the city to exists economically, and that any employment above this minimum

percent is considered basic (export) oriented employment. This method is also reported to

have problems similar to the L.Q. method, but according to a test conducted by Greystak

(1969) to determine the accuracy of both methods estimates, the minimum requirement

technique was found to be more accurate than the location quotient method, though

neither of them proved to be adequate. On the other hand, the two methods were found

to be cheap, fast and better than other methods in accounting for indirect export, despite

their deficiencies, (Tiebout 1962).

Using regression analysis is another method to determine the economic base model,

(Hidlebrand and Mace 1950, Thampson 1959, Sasaki 1963, Weiss and Gooding 1968).

Sasaki et al., 1963 used local employment instead of regional income as a proxy to

define regional economic activity. He employed a regression analysis to find estimate

multipliers for economic activity in Hawaii. In his regression analysis, Sasaki assumed that

the service employment (;) is a linear function ofa lagged total regional employment

(e1..1), and the basic (export) employment (e8). The regression model is as follows:
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e = b0 + b1e1..1 + b2;..2 + b3e1..3 +b4eB + U,

where: e is total employment in current period t, e is basic (export) employment,

U is error term, and b's are coefficients that are determined statistically.

The regression results of Sasaki's analysis are as follows:

e= 89.4 + 1.279;

None of the coefficients is zero and the model provides a multiplier that is roughly

consistent with other studies.

Hildebrand and Mace (1950) carried out a test for the model basing their assumption on

the following simple Keynsian national income model which includes in its reduced form

regional exports as one of its exogenous variables:

Y==C+I+G+(X-M)

where Y is the total regional income (GNP); C is consumption; I is investment; G is

government spending; and X-M is exports minus imports. The gross national income is

assumed to be determined by these exogenous variables. Hidlebrand and Mace argued

that their economic base model deals with regional basic export activity as the only

determinant of regional growth in the short-run provided that all other exogenous

variables are held fixed, (Krikales, 1992). For the model to be a reliable measure for long-

run regional growth, they suggested a number of important variables such as population

levels and interregional migration, regional capital investment, state and local tax policies,

and changes in cost of transportation to external markets.
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Glickman et aL, 1977 has considered the economic base model as a mere subset of the

general regional economic theory. Following the work of Richardson 1973, Glickman et

al., 1977, has summarized the model as follows:

Y1=(E1-M)+X

Where Y1 is the total income in region i, E1 eY1 is the local spending in region i,

M m1Y is the import in region i, and X = is the exports in region i.

By substitution he obtained:

Y1=eY1-nY1+1

and solving for Y1 generated the relationship:

Y1=C1/( 1 -e1+m1)

This relationship indicates that the regional income could be determined by the basic

exogenous exports and the marginal propensity to spend locally (e1-m) assuming that

exports is the sole determinant of economic growth. The basic multiplier could also be

obtained from this relationship as follows:

k=dY/d( =1/ (1-e+m)= Y1/C

However, the above assumption could be replaced by a realistic general model of

interregional trade that includes other exogenous components such as investment,

consumption, and government sector, and based on the simple Keynsian income model,

(Glickman et al., 1977). The construction of the new model is as follows:

+ C1+G+X-M,

where:

C, = a + b, y1d = is the consumption in region i;
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= I is the investment in region i;

= G1 is government spending in region i;

y.d is the exports from region i;

=
yd is the imports to region i;

Autonomous expenditures can be represented as:

D=a+ 1+G1

By substitution in the general equation above, we obtain the following regional income

equation:

Y= D + E Y (l-t1)f 1- (b1- m) (14)

The multiplier is, therefore,

k = 1/ 1- (b1- 1m) (1-t1), where t1 is marginal tax rate.

This multiplier is different from the export-base multiplier, meaning that regional

income could be affected by exports as will as other factors such as those included in the

demand side equation D, the income in other regions, and the model's parameters such as

b1 and t1. However, Glickman indicated that none of these models had been empirically

tested due to serious data gaps.

Regional economists have developed two additional economic base models. The first

one links changes in total regional employment tà changes in basic export employment,

(Glickman 1977). This model is defined as follows:

A e A; + A;,
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where: A e is the change in total regional employment, A e is the change in basic export

employment, Ae is the change in service employment. The multiplier for the model is

calculated as follows:

k=Ae/ Ae=1+(AeSIAeb)

The second model uses employment in its absolute terms as follows:

= +;
Here the model divides the regional economy into basic(export) and non-basic (service)

employment.

Similarly, the multiplier for model two can be calculated as follows:

k= e/eb=l+(eS/;)

In Oregon, for example, the gross output multiplier for Oregon's agricultural production

and food processing industry was estimated to be about 3.0, (Obermiller,1983). This

implies that each new dollars in export sales of Oregon Agricultural commodities and food

products generates another 2 dollars in gross economic activity in the state. For example,

"Each new dollar in export sales directly or indirectly contributes (1) 25 cents in personal

income to farm and ranch households and another 25 cents in personal income spread

throughout nonagricultural households; (2) five cents in state and federal income tax

receipts; and (3) at least 20 cents in state and federal income tax receipts", (Obermiller,

special report # 669, 1983).
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Empirical Tests:

Economists and researchers continued their studies within the framework of the

economic base model, despite the assertion of some researchers that economic base theory

fails to provide a suitable model for analyzing regional economic issues and policies.

Recent studies showed that the economic base model could be applied in econometrics

models used in the analysis of macroeconomic time analysis researches, (Krikelas, 1992).

Lesage and Reed (1989) and Lesage (1990) have used empirical tests to test the

economic base model two-sector dichotomy, basic and non-basic, long and short run

relationship. They used Granger causality test technique, and A vector auto regressive

model (VAR), whose results provided an empirical evidence in support of the economic

base model as a valid measure for the analysis of regional economic growth at least in the

short run. This findings were challenged by Krikelas (1991), who indicated that these

results are overstated, and questionable.

Poizin et al., 1977 adopted a reduced form equation as a general form for differential

multiplier model. This model is based on two-sector economy that reflects the basic, non-

basic relationship. Polzin used labor markets instead of employment or income-

expenditure relations to determine the effect of labor demand on local economic growth.

He used time series data and conducted OLS regression analysis for four standard

metropolitan statistical areas (SMSAs) based on twenty observations, which covered the

period 1950-70.



Poizin's specified his fill model as follows:

2.4
2.5 U =gY,4E,U1..1)
2.6 Y1 = h( L, E, Y1)

where U is unemployment rate in time t, Y is real disposable income in time t, E is

change in exogenous (export) employment in time t, and L is change in labor demand in

time t. Polzin's final regression findings support his theoretical assumption of the two-

sector dichotomy relationship of basic and non-basic economic activities. That is, when

exports (basic) employment increases, non-basic employment also increases.

Tiebout (1956a, 1956b) and North (1955,1956) carried out tests for the economic base

model. They debated over the applicability of the model as a valid measure of both the

short-run and long-run regional growth. Tiebout supported the demand-side Keynsian

root of the economic base model as suitable tool for short-run economic analysis, while

North's recognized the neoclassical supply-oriented as a more suitable way to measure the

region's export base impact on regional development. Despite their different attitudes

toward the model, both Tiebout and North finally agreed that supply factors should be

added to the economic base model in order to be appropriate for long-run economic

analysis, (Krikelas, 1992).

Shahidsaless, Gillis, and Shaffer (1983), provided an empirical test on the EBM using a

model based on the effect of community characteristics (including location, and people)

and employment multipliers on the regional economic growth. This model argues that

total employment can be divided into basic (employment that produce goods and services

17



for export) and nonbasic (employment devoted to produce goods and services for local

consumption). This relationship can be presented for any time period (t) as follows:

2.7 (eT)= (eb)+ (eflb)

where e. is total employment in time (t), ; is basic employment in (t), and eflb is non-basic

employment in time (t). This model also assumes that non-basic employment is dependent

on basic employment, so that any growth or decline on ; will lead to growth or decline

in efl, and thus in er.

The relationship between the change in service (non-basic) employment and basic (export)

employment can be expressed as follows:

2.8 eth a0 + (eflb)l + (a1-!);

This equation shows that non-basic employment level in time (t) depends on basic

employment of some previous time (t-1).

According to this empirical study changes in non-basic employment is solely a function

of changes in basic employment. According to this study, the most important community

factors include: geographic location, population size, and the type of manufacturing in the

local community. All of these factors were found to have essential impact on employment

multipliers. The overall conclusion of this study states that "the variability of the

economic base multipliers is a function of the type of economic change (agriculture,

manufacturing and other basic industries), and selected community characteristics such as

distance and population".
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Weiss and Gooding (1968) used regional multiplier estimates in an attempt to quanti

the economic base model basic and non-basic causal relationship. They introduced their

base model by using the employment differential multipliers which are defined as: k' T/X

where: k' is the multiplier estimate, T is total employment, and X is total export

employment.

Weiss and Goodmg employed a stochastic linear estimator using a linear econometrics

equation to test the impact of basic employment on non-basic employment. This equation

is presented as follows:

2.9 Sa0+a+U,

where S is service (non-basic) employment, X1 is basic (export) employment, a is

coefficient that is determined statistically, and U is an error term. The total export

employment multiplier could be expressed as 1 + a.

Weiss and Gooding used this model in their case study of the Portsmouth region, in

which they used: private export employment (X1), civilian employment at the Naval

shipyard (X2), and total military and civilian employment at the Air Force Base (X3), as

variables for the export employment.

Wiess and Gooding conducted a regression analysis to estimate the loss of private

export jobs, and the resultant impact on the total employment. The multipliers obtained

from the regression for the three exporting variables were:

X1: k1=1.8, X2: k2=1.2, and X3: k3=1.4.

Thus it was found that the private export activity with the largest multiplier of 1.8 to have

greater impact on the economy of Portsmouth region. That is, the lose of private export
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jobs will have a more sever impact on the region's economy than a loss in jobs of equal

number in the non-manufacturing government fhnded military installation.

However, due to the serious weaknesses associated with the use of employment data for

the purpose of identifying a region's economic base, researchers such as Andrew(1954a),

Leven(1956), and Tiebout(1956c), have suggested the adoption of other alternative

measures such as residents' income, or value added.

THE EXPORT-LED GROWTH THEORY

The export-base theory is a regional economic models that provides the simplest form

of a regional income model. According to John Blair (1993), the theory's main concept is

that in order to grow, a regional economy must increase its monetary inflow which can

only be done through increasing exports. The primary relationship underlying the export-

base theory of growth is described by Charles Tiebout (1962, p 10):

Export markets are considered the prime movers of the local economy if employment

serving this markets is presumed to move in the same direction. When the factory

(export) closes, retail merchants (local) feel the impact as laid off factory workers have

less to spend. Because of the prime mover role, export employment is considered as basic.

Employment which serves the local market is considered adaptive and is titled non-basic".

There are two main ways to express the export-base theory; in terms of income or

employment( Blair, 1993). In terms of income, the theory is expressed as follows:
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2.10 Y=C-'-MI-MO

where Y is total regional income, C is local consumption, MI is monetary inflows, MO is

monetary outflows.

This equation indicates that consumption and monetary outflows have to equate each

other, leading to zero change in total local income (Y) when local residents import

demand increases. Export demand is exogenously determined and depends on outside

demand forces. If all other sources of monetary inflow are ignored, then export will be the

only source of regional monetary inflow. In this way, export can be expressed as:

2.11 E0=M[

The consumption function can be written as follows:

2.12 C=A+bY

where A is autonomous consumption independent of local income level, and b is the

marginal propensity to consume, and Y is income.

Monetary outflows (MO), is determined by the local residents' level of import. Its value

depends on the level of local income. The higher the regional income, the higher the level

of imports. This relationship can be expressed as follows:

2.13 MO=iY

where i is the marginal propensity to import.

By substitution, equation (2.9) can be expressed as follows:

2.14 Y= A+ bY+ (E0-iY)

or Y = {(1/(1-b+i)} (A+E0)
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Equation (2.13) indicates that the larger the marginal propensity to consume (b), and the

smaller the marginal propensity to import (i), the larger the local income level will be.

Assuming A to equal zero, and change in export is equal to the change of E0, change in

income can be expressed by the multiplier in the following equation:

2.15 Y= (1/{1-(b-i)]} (E0,)

where (b-i) is the marginal propensity to consume locally, and { 1/[ 1 (b-i)] } is the export

base multiplier.

However, the export-base theory of growth has been criticized for relying heavenly on

exports as the primary detenninant for regional growth and ignoring other important

factors such as investment, import substitution, and improving the level of labor, resources

productivity and foreign direct investment (FDI). Over the last decade, foreign direct

investment has been thought to play an important role in the expansion of regional basic

sectors, and to have greater impact on the regional export activity. If investment, which is

considered to be one of the leakages, is included in the model, the export-base model

would look like the following:

2.16 Y= A+ bY+ 1+ E0-iY

This model indicates that the more leakages we add to the model, the smaller the export-

base multiplier would become.

In regional economic, export is considered the major exogenous demand for output

which leads to regional economic growth. This regional growth can be represented within

the context of Harod's foreign trade multiplier, (Harris, 1986). Harod's multiplier states

that changes in regional income (GSP) is expressed as a function of the export-base
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multiplier multiplied by the GSP share in regional exports and any changes in the regional

exports. This can be illustrated in the following equation:

2.17 {GSP/GSP}=ke t.X/X

where k is the export-base multiplier, e is the GSP share in regional exports, and X is

exports.

In recent years, the research on export-base model has evolved to include the balance of

payment which is perceived as a constraint for long run regional economic growth,

(Thiriwall et al., 1979). This means that as regional exports increase, local income

increases also, leading to an increase in local imports, that eventfully break-even with

exports.

According to demand side theories and regional growth literature, any basic leading

industry (i.e. agricultural, and manufacturing) has to have high income elasticity of

demand for exports. This suggests that in order for a region to grow, it has to increase its

exports by adopting producing techniques for goods that have as much higher income

elasticity like the outside market as possible, (Thiriwall, 1979).
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'1'HJ ECONOMIC MODEL

The theory behind the economic base model and export-led growth concept rests on the

assumption that growth or decline in the economic activity represented by the basic

(export) industries such as agriculture and manufacturing, is the primary cause for the

growth or decline in the non-basic economic activity. For the purpose of this study, the

non-basic economic sector is represented by the non-manufacturing sectors which include:

transportation and public utilities, wholesale and retail trade, finance, insurance, and real

estate, services, as well as the government sector. This relationship can be represented as

follows:

ET = f E, + Eflb), and Eflb = fEb)

where E is the total regional economic activity, Eb is the economic activity in the basic

industries, and Eflb is the economic activity in the non-basic industries.

The above expressions presume that the total regional economic activity (growth or

decline) is a fimction of both basic and non-basic economic activities, but where the latter

is assumed to be proportionally dependent on the fonner. This implies that the basic

(export) economic activity is the primary determinant of the overall economic performance

in the region.

To test this assumption, econometric models are specified based on measures of Oregon

Gross State Products as a proxy for total regional economic activity for both total output,

and Oregon's foreign exports. Oregon's total covered employment is used in both basic

24



and nonbasic industries to determine the impact of basic employment on the economic

growth and development in the State of Oregon.

DATA SOURCES

In order to estimate the model equations, historical data are established for all

endogenous and exogenous variables for the period of time from 1977 to 1991 for

Oregon's total Gross State Product, 1978-1991 for Oregon's foreign export GSP, and

from 1979-1993 for Oregon's covered employment and payroll. These data are explained

as follows:

Gross State Product (Output):

The GSP data set was collected from the U.S. department of Commerce, Bureau of

Economic Analysis, Survey of Current Business. It includes data for private industries,

federal, and state level government for the year 1977-1991. GSP is comprised of:

1) employee compensation; 2) properators income; 3) indirect business tax; and

4) certain capital charges. This data set was revised in August 1994, and is reported by

SIC code.

Employment:

The data source for Oregon covered employment and payroll is Labor Division, Oregon

Employment Department. "Covered" employment excludes all employees not covered by

the unemployment insurance program. This data series includes data for flill time

equivalent employees (FTE) covered by Oregon Employment Department Law and by the
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program of Unemployment Compensation for Federal Employee (UCFE) for the year

1979-1993. The data is based on the 1987 SIC code. Oregon's covered employment and

payroll data are published annually.

Trade (Exports):

The data on Oregon's total foreign exports are obtained from the U.S. Department of

Commerce Census Data and from National Trade Bank-The Export Connection (R),

University of Massachusetts (MISER), State of Origin of Exports. These data series is

reconciled for the 1972 and 1987 SIC code changes.

Foreign Direct Investment (FDI):

The FDI data is obtained from the U.S. Department of Commerce, Bureau of Economic

Analysis, Survey of current Business. The FDI asset investment include the book value of

property, plant, and equipment in Oregon. These data are not corrected for the SIC code

revision of 1987.

THE THEORETICAL MODEL

The economic base model of Oregon can be categorized as an aggregate demand

econometrics model. This implies that Oregon's economic activity is determined by the

demand for the goods and services by firms and residents in Oregon and by firms and

residents outside Oregon's boundaries. The greater the demand is, the more those goods

and services are produced by firms leading to higher exports, higher employment, higher
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income, and higher growth. The contrary is also true; lower export demand retards

growth.

This relationship can be represented by the familiar Keynsian demand-side income model:

Y=C+I+G+X-M

where: Y is Gross State Product, C is consumption, (which is a function of autonomous

consumption as well as consumption that is dependent of the level of regional income), I is

the level of regional investment, G is the level of government spending in the regional

economy, and X-M is the region's balance of payment which consists of regional exports

(X) minus regional imports (M).

Output from the state's basic sectors is demanded by local consumers and by consumers

outside the state's boundaries. In 1991 the State of Oregon total output GSP amounted to

about $50.6 billion in constant (1987=100) dollars, and the state's total commodity foreign

exports amounted to about $5.3 billion. Foreign exports thus comprised about 10.5

percent of total GSP. The total output in the agricultural sector (SIC 01, 02, and 20)

amounted to about $2.3 billion in 1991, accounting for about 4.5 percent of Oregon's total

GSP. Foreign exports of agricultural commodities were reported to be about $2 billion,

accounting for about 54.6 percent of the state total foreign export GSP. The apparent

significance of agricultural foreign exports must be tempered with the recognition that the

foreign export data likely includes the transhipment of many agricultural commodities

through Oregon that may not be produced in the state.

The model is based on economic assumption that as demand for agricultural products

increases, so does the agricultural output. Factors of production used in the production
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process such as land, capital, and labor, are assumed to be available to meet both the

internal and external demand, given resource mobility in the underlying economy.

Employment in Oregon is also affected by the external export demand. Jobs in Oregon

are divided into primary (basic) and secondary (non-basic), where non-basic is assumed to

be dependent on basic employment. The primary employment is assumed to be dependent

on exogenous factors outside the state. As export demand increases, basic jobs increase,

and more secondary jobs are created. This increase in both primary and secondary

employment will lead to higher income, higher level of imports, and more investment in

the state.

The model take into consideration two measures of economic output; Gross State

Product (GSP), and employment. The model also encompasses the trade sector effect.

Gross State Product (Output):

Oregon's Gross State Product is the aggregate demand for good and services supplied

by the state's residents and firms during a year or a number of years. This can also be

expressed as the total value added by residents to the goods and services they provide.

Economists consider the GSP the best measure for regional economic activity. It reflects

the identity of a simple Keynsian income model. The GSP data used in this study is

expressed in real or constant dollar terms in order to correct for inflation during the time

period under study.
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Employment:

Employment includes basic sector jobs such as agriculture and manufacturing as well as

non-basic sector employment such as trade and service. Due to the lack of consistent time

series data on Oregon's employment, this analysis will rely on data reported for total

covered employment, which excludes workers not covered by the unemployment

insurance system. This means that not all people working in Oregon are included in this

analysis, and agriculture is likely to have a significant number of "uncovered" employees

due to the organization of this sector. Oregon Employment Department prepare separate

estimates of total covered and non-covered employees working in Oregon. It was

reported that the ratio of covered employment to total employment, expressed in

percentage, has varied between 80.8 and 89.4 with an average of 85.6 percent during

1980-93.

Trade (Exports):

In order to determine the impact of trade in the agricultural sector on Oregon's

economic growth, export data for both basic and non-basic sectors covering the time

period 1978-1991 is used in the model analysis. Due to the lack of data on all out of

state's exports, the analysis will be based on Oregon's exports to foreign countries, and

this is expected to introduce a bias into the results of this aspect of the study.



THE MODEL

Recent trends in Oregon's economy indicate a decline in the state's dependency on

agriculture as one of its important growth elements. An empirical model based on the

economic base theory will be constructed to determine the importance of the agricultural

sector and other natural resource-based industries on Oregon's economic growth and

development.

The first step in regional base studies is to identify the regional basic (export) sectors.

One approach is to use the location quotient method (LQ) described in Chapter II. This

method is defined as a measure of relative industry concentration, and is specified as

follows:

3.1 LQ0RG..AG= EoRG..AG EORG / EUS.AG if LQ >- 1,

where:

LQ0RG..AG = location quotient multiplier for the agriculture sector in Oregon,

EORG..AG = Oregon's agricultural covered employment,

E -AG the U.S. employment in the agricultural sector, and

= the U.S. total employment.

According to this procedure, if the calculated LQQRAG is greater than one, Oregon's

agricultural sector is considered a net exporting (basic) sector. The calculated LQ value

for Oregon's agricultural industry is 1.35, implying that this industry is a basic (export)

sector. Similar computation for the manufacturing sector result in LQ values less than

one, which if strictly interpreted, indicate a non basic sector. It is likely that the covered
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employment data used in this calculation does not provide a reliable measure, however,

such that the LQ methodology was not used to define basic industries.

As a result, for purposes of this study, the basic industries are arbitrarily defined as all of

the manufacturing sector, plus the agricultural sector (SIC 01, 02, and 20-39). The non

basic industries are defined as those in the non manufacturing sector (SIC 40-8 9). This

classification accounts for roughly 95 percent of Oregon's economic activity; the primary

sector excluded in this definition is construction (SIC 15-17). Figure 3.1 illustrates the

relative composition of Oregon's GSP by SIC groupings, and Figure 3.2 shows the relative

shares of GSP when grouped according to the basic and non basic classifications described

above.

Models to test the relationship between basic and non basic industries are specified in

terms of Gross State Product (output), exports, and employment as derived from

economic base theory.

Gross State Product (Output):

In 1991 the State of Oregon's total output GSP amounted to about $50.6 billion

measured in current dollars, and the state total commodity foreign exports amounted to

about $5.3 billion measured in current dollars, accounting for about 10.5 percent of total

GSP. The total output in the agricultural sector (SIC 01, 02, and 20) amounted to about

$2.3 billion measured in current dollars accounting for about 4.5 percent of Oregon's total

GSP in 1991.

Oregon's Total GSP for output is expressed in the following relationship based on the

economic base theory:
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3.2 GSPORG = GSPb + GSPflb

where GSPORG is Oregon's total Gross State Product, GSPb is Gross State Product in the

basic industries, and GSPflb is Gross State Product in the non-basic industries.

The basic sectoris defined here as follows:

3.3 GSPb = OSPAG + GSPFOR + GSPOM

where GSPAG is Gross State Products in the agricultural sector (SIC 01, 02, and 20),

GSPFOR is Gross State Product in the forestiy manufacturing (SIC 24, and 26), and

GSPOM is Gross State Products in other manufacturing sector of all SIC 20-39 except

(SIC 20,24,26).

The non-basic sector is defined here as the non-manufacturing industries:

3.4 GSPnb= GSPTP +G5P +GSP +GSPSER +GSP

where: GSP is Gross State Product in transportation and public utilities, GSP

is Gross State Product in wholesale and retail trade, GSPJIJ is Gross State Product in

finance, insurance, and real estate, GSPSER is Gross State Product in the service sector,

GSPG,V is Gross State Product in the Government sector.

As a measure of economic growth, the change in GSP over time can be expressed in a

first difference econometric model as follows:

3.5 GSPoRG= (GSPORG), - (GSPORG)t..I = f( GSPAG, sGSPFoR, GSPO4)

3.6 GSP = ( GSPNB )- (GSP]B)t..l = f( LIGSPAG, tGSPpQR, GSPOyJ

Trade (Exports):

Agricultural foreign exports constitute a major part of Oregon's total exports GSP to

foreign countries. Foreign exports of agricultural commodities amounted to about $2
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billion measured in current dollars, comprising about 38.9 percent of total GSP from

foreign exports in 1991, down from about 53.5 percent in 1978. The manufacturing

sector contributed about 57.2 percent of the total foreign exports GSP in 1991, compared

to 44.4 percent in 1978. The forest manufacturing share in Oregon's total exports GSP

declined slightly from 31.1 percent in 1987 to about 29.5 in 1991.

For analyzing export data and the impact of foreign exports from the basic sectors on

Oregon's total export (GSP), the following model was specified:

3.7 GSP = XAG + XFOR +)(M

where: GSPE,U is Oregon's total foreign exports GSP, XAG is foreign exports in the

agricultural sector (SIC 01, 02, and 20); XFOR is foreign exports in forest manufacturing

(SIC 24, and 26); and XOM is foreign exports in other manufacturing sector (SIC 20-3 9),

excluding (SIC 20, 24, and 26).

Employment:

In 1993, covered employment in the agricultural sector comprised about 3.8 percent of

Oregon's total covered employment. For the manufacturing sector, covered employment

was reported to be about 16.4 percent of total covered employment. In terms of covered

employment payroll, the agricultural sector comprised about 2.8 percent of Oregon's total

covered payroll, while manufacturing sector constituted about 20.1 percent in 1993.

These figures indicate the relative importance of the basic sector in Oregon's labor

market. Generally, about one job in four is attributable to the defined basic sector.

The conceptual model specifies employment as a proxy of total economic activity. Total

covered employment is specified in both the basic sector industries (AG, FOREST, and



OM), and the non-basic sector industries represented by the non-manufacturing sector.

This model is similar to the one developed by Weiss and Gooding( 1968) to test the

impact of basic sectors' covered employment on the non-basic sectors' and total covered

employment. The model is expressed as follows:

3.8 E.r=E8+E,and

3.9 ENB=gEB)

where Er is total covered employment, Er is covered employment in the defined basic

sectors, and E is covered employment in the non-basic sectors (SIC 40-89).

An econometric model based on the Economic Base Theory was specified to reflect the

impact of agricultural sector employment, along with other basic employment on

employment in the non-basic sector, and on the total regional employment in the State of

Oregon. The model is based on the assumption that as export (basic) employment

increases, non-basic employment will also grow indicating that a positive linear

relationship exists between the two economic sectors. This model is expressed as follows:

3.10 E= b0+ bIEAG + b2E0 + b3EOM +

where: EAG is covered employment in the agricultural sector (SIC 01, 02, and 20), EFOR is

covered employment in the forest manufacturing sector (SIC 24, and 26), EOM is covered

employment in the other manufacturing sector (SIC 20-39, excluding SIC 20, 24, and 26),

is an error term.

Another model was developed to measure the impact of employment in the basic sectors

of agriculture (SIC 01, 02, and 20), forest (SIC 24, and 26), and other manufacturing
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(SIC 20-3 9, except 20, 24, and 26) on Oregon's total covered employment. The

regression equation is:

3.11 EORG = b0+ b1EAG+ b2EFOR+b3EOM+uI

where: EORG is Oregon's total covered employment.

Employment multipliers can be obtained from this specification according to the

following calculation:

3.12 kdE.rIdEB

or, k = E.r fEB = 1 + E /E8

In order to test the hypothesis represented in these fonnulations, statistical tests

employing linear regression models were conducted using the data series presented earlier.

The regression results of these models are presented in the following chapter.



CHAPTER IV

ANALYTICAL RESULTS

SCOPE OF THE STUDY

The analysis is structured as a test of the relationship that basic industries are largely

accountable for growth in the Oregon Economy. The specific impacts of the agricultural

sector (SIC 10, 02, and 20) are compared and contrasted with other basic and nonbasic

industries. Separate model results are presented for GSP, exports, and employment

measures.

Gross State Product (output):

The starting point for the analysis is a statistical multiple regression analysis to test the

impact of the basic sectors on Oregon's Gross State Product. This model is based on 15

observations, covering the time period of 1977-9 1, measured in constant 1987 dollars.

This model as developed in the previous chapter is specified as follows:

GSPORG = a0 + a1GSPAG + a2GSPFOR + a3GSPQM+ U

where: GSPORG is Oregon's total Gross State Product, GSPAG is Gross State Product

attributable to the agricultural sector (SIC 0 1,02,20); GSPFOR is the Gross State Product in

forest manufacturing (SIC 24,26); GSPOM is the Gross State Product in all remaining

manufacturing sectors (all of SIC 20-39 except SIC 20, 24, and 26). These and other
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variables used in this chapter are summarized in Table 4.1. The statistical regression

results from this model are as follows:

4.1 GSPORG=l6958.6 178 + .9438GSPAG + .9729GSPFOR + 5. I227GSP0

t=1.0988) t=4. 1451) (t=16.9891)
R2=.9879 adj.R2=.9743 DW=2.70

The analysis produces an adjusted R2 of.97, indicating a good fit of the model; about

97 percent of the variations in total GSP can be explained by variations in the independent

variables included in the model. The t-values calculated for the forest and other

manufacturing sectors are statistically significant at the 95 percent level. The agricultural

sector is of questionable statistical significance, with a low t-value (1.0988), indicating

significance only at 70 percent level.

Coefficients of both the agricultural and forestry industries are close to one, suggesting

only a dollar-for-dollar impacts on GSP. Other manufacturing, by comparison, exhibits a

five fold increase in terms of impacts on aggregate GSP. The relationship among these

variables is illustrated in Figure 4.1.

A second regression was conducted to test the impacts of basic industries GSP on non-

basic industries GSP producing the following results:

4.2 GSPThM= 155440 + l.64GSPAG - .2SGSPFOR+ 3.37GSPOM

(t=1 .47) (t=-.90) (t=8.61)
R2=.95 88

Results of the analysis indicating that about 96 percent of the variations in non-basic

industries GSP are attributable to the basic industries included in the model. The

analysis confirms that the "other manufacturing industries" are statistically significant in
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Table 4.1 List of Variables Used in Regression Models

Sector SIC Variables in GSP
Output Models

Variables in Employment
& Payroll Models

Variables in
Exports Models

Basic Sector
Agriculture: 01, 02, and 20 GSPag Eag Xag

Crops 01
Livestock 02
Food and Kindered Products 20 GSP& Efk Xflc
Farm Production 01, and 02 GSPcI Eel Xc!

Manufacturing: 20-3 9 GSPtm Etm Xtm
Lumber and Wood Products 24
Printing and Publishing 26
Forest manufacturing 24, and 26 GSPfor Efor Xfor
Other Manufacturing 20-3 9 excluding

(20, 24, and 26) GSPom Eom Xom
Non Basic Sector

Non-Manufacturing: 40-89 GSPtnm Enb, WGnb Xtnm
Trans. ,Comm. ,and Utilities 40-49
Wholesale Trade 50-51
Retail Trade 52-59
Finance,Insurance,and Real Estate 60-69
Services 70-89

Oregon Totals 01, 02, 20-89 GSPorg Eorg, WGorg GSPexp



Figure 4.1 GSP of AG, FOREST, and OM
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explaining variations in the non-basic industries GSPTNM. The agricultural sector was

found to be relatively insignificant in explaining variations in non-basic industries GSPTNM.

Forest manufacturing was also insignificant in this model.

A third regression was run to test the impact of foreign direct investment (FBI) on

Oregon's basic sector industries and total Gross State Products(GSPORG). Foreign direct

investment represents an alternative source of economic stimulus to GSP apart from the

basic industry output as postulated by the Economic Base Theory. FDI was added to the

basic model with regression results as follows:

4.3 GSP0= 17063 + .1264GSPAG+ l.1332GSPF0R+4.6941GSP0M+ .5665FD1

(t=.1196) (t=4.3349) (t=10.4653) (t=1.2640)
R2=.9890 adj.R2=.975 DW2.957

Given the close fit of equation 4.1, little increase in R2 is practical with the addition of

FDI. However, the agricultural sector now appears even less significant, with little

apparent explanatory power regarding growth in Oregon's overall GSP. The other

manufacturing categories remain significant. Foreign direct investment in the model

exhibits inconclusive statistical significance with a t-value of 1.2640. On balance, FDI

adds little to the apparent explanatory power of the model in this formulation.

The apparent statistical significance of GSPOMwas thought to be masking the influence

of the GSPAG due to relatively high correlation between these two variables (rij.7915)3.

As a result, alternative specification of the model was developed to test the impact of the

agricultural and forest products sectors, but excluding the other manufacturing industries.

the correlation coefficient ru is a measure of the linear association between two variables,
mathematically, expressed as r= cov(i,j)/r1 rj (see Brown, 1991).



Oregon's population was included in the model as a trend proxy for other manufacturing

independent variable. The statistical regression results for this model are as follows:

4.4 GSP0 = -79771 + 1.736GSPAG+ 3.665GSPFOR+ 38744P0P

(t=.543) (t=8.485) (t=8.694)
R2=.9465 DW=1.109

Again, the defined agricultural industry proves insignificant in explaining changes in

GSP. Both the forest manufacturing and the population have significant explanatory

power in explaining variations in Oregon's economic growth during the last two decades

(1977-9 1). During this period of time, both the agricultural sector and the manufacturing

sector fluctuated in terms of their share in Oregon's GSP, see (Table A.2 Appendix A).

The state's GSP dropped during 1980-83, despite the continuous small increase in the

agricultural output, then increased from 1984 until 1991. During this period of time,

forest manufacturing's share in Oregon's total GSP was declining especially during 1990-

91. This suggests that there are other industries or variables beyond the primary natural

resource based industries in Oregon's economy that have significant influence on the state's

GSP.

The results from equations 4.1, 4.2 and 4.3 indicate that "other manufacturing"

industries in particular have become a driving force in Oregon's economy during this time.

Independent expansion of the service sector is another possibility though contrary to the

Economic Base Theory.

To test the impacts of the basic industries on the growth of the non-basic industries GSP

and on Oregon's total GSP, alternative specification for the model was adopted, in which
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the change (first difference) in GSP was regressed against corresponding changes in the

GSP of the basic sectors. The following regression results were obtained:

4.5 tGSP0 = 280.97 + .O46GSPAG + 1. 12GSP0 + 3.92GSPOM

(t=.036) (t=2.592) (t=4.841)
R=.7783

This formulation indicates that about 78 percent of the variation in changes in Oregon's

total GSP is attributable to changes in the basic sector industries included in the model.

Results show that the "other manufacturing" variable is again statistically significant in

explaining growth in Oregon's total GSP. Forest manufacturing is also significant at the

95 percent level, but the agricultural sector was found statistically insignificant in

explaining growth in total GSP.

Another regression was conducted to test the impact of growth in basic sector industries

on the growth of the non-basic industries, yielding the following results:

4.6 GSP =411.835 - 1 .3O4GSPAG - .O25GSPFOR + 2.O12GSPOM

(tr=_1.403) (t=-.078) (t=3.412)
R2=.6285

This specification indicates that about 62 percent of the variations in the non-basic

industries GSP are explained by the variations in the basic industries GSP. Again, the

aggregate "other manufacturing" industries exhibit significant power in explaining

variations and growth in non-basic industries GSP. The agricultural sector and forest

manufacturing have low t-values, indicating insignificance in explaining variations and

growth in non-basic industries GSP.

44



45

Exports, Productivity and GSP:

The second approach was to evaluate the impact of exports. As established in chapters

two and three, Economic Base Theory is founded in the contention that growth is a

function of the magnitude of a region's exports. This formulation of the model measures

the impacts of the basic sectors' GSP output (GSPAG, GSPFOR, GSPOM) on Oregon's total

foreign export GSPE,G. This analysis expresses exports and output GSP data in constant

dollars, obtained for 14 observation covering the time period 1978-9 1 (see appendix Table

A. 1). The first specification tests the relationship between the basic sectors' GSP and

foreign export GSPJJ , rather than total GSPORG as expressed in equation 4.1. The

regression results are as follows:

4.7 GSPJS = 840.62 - .O83GSPAG - . l4GSP0 + .99GSPOM

(t=-.09) (t=-. 53) (t=2.96)
R2=.68 DW= 1.46

This formulation explains about 68 percent of the variations in GSP of total foreign

exports attributable to basic sectors' GSP output. Only the "other manufacturing"

category appears statistically significant. The results suggest that, of the basic industries,

only variations in "other manufacturing" output consistently influenced variations in

GSPEYP during the analysis period.

The model was also run using data for Oregon's agricultural and manufacturing foreign

exports between 1978-9 1 to test the impact of basic sectors foreign exports on Oregon's

total GSP, producing the following results:
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4.8 GSPORG = 35,284,630,594 - 96l.49XAG + SOOS.2SXF0R+ 7336.SXOM

(t=-.67) (t= 1.76) (t=3 .73)
R2=.8610

The other manufacturing aggregate appears to be statistically significant in explaining

variations in Oregon's total GSP. In contrast, the agricultural sector is statistically

insignificant in explaining variations in Oregon's GSP. The Forest industry is significant at

90 percent level. The relationship among these variables is illustrated in figure 4.2.

Another multiple regression analysis was performed in which Oregon's total exports

(GSPEXP) was expressed as a function of foreign exports in farm products (Xc), Food

processing (X), and forest manufacturing (XFOPJ; i. e., GSPP = f(XCL, X ,XF0PJ.

The statistical results are as follows:

4.9 GSP= -557798 + .824X + 4.557X+ l.6S5XF0R

(t=5.277) (t=4.702) (t=6.274)
R2= .96 adj.R2=.94 DW=1.353 F-value 81.70

There is a strong positive linear relationship between Oregon's total foreign exports

(GSPE) and foreign exports of the agricultural farm products and forest industry. The

coefficient on manufactured food products is the greatest, indicating more than four-fold

increase in GSP exports from a one dollar increase in FK exports.

Having established the significance of agricultural exports to Oregon's Export GSP, the

next step was to reintroduce other manufacturing exports as an independent variable. In

this formulation, the agricultural sector was used as an aggregate independent variable,

AG, comprised of SIC 01, 02, and 20. The model tests the impact of foreign exports
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from the aggregate agricultural sector, along with other basic sectors, on Oregon's total

GSP from foreign exports. The regression analysis results are as follows:

4.10 GSPJ,Q, = -105895 + l.O14XAG+ l.1O9XFOR + l.O79XOM

(t=74.25) (t=40.92) (t=57.59)
R.9997 adj.R2=.9996 DW=2.021 F-value=1 13.96

This formulation exhibits a high R2 and the coefficients suggest a near-identity, which is

plausible. That is, total foreign exports are made up almost exclusively of exports from

the basic industries. The high correlation observed in equation 4.5 and 4.6 should be

tempered with the reminder that data are only available to test foreign (non-domestic)

Oregon exports. In aggregate, GSPE, accounts for only about 10 percent of Oregon's

GSP (see Appendix A, Table A.2).

Employment:

The third measure of economic activity analyzed in this study is employment.

A statistical regression analysis was run to test the impact of the basic sector employment

on employment in the non-basic sector, and also on total employment in Oregon. The

analysis is based on covered employment data for the time period 1979-93 (see Appendix

A, Table A.5).

The basic model expresses non-basic employment (SIC 40-89) as a function of four

defined categories of basic employment; crops and livestock productions, food processing,

forestry, and other manufacturing. In this case, the agricultural industry is disaggregated

into farm employment, and food manufacturing employment. The regression statistical

results are as follows:
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4.11 E = 26155 + l0.76E - 1 .36E + .1 8EF0R + .44EOM

(t=12.95) (t=-.44) (t=.60) (t=1 .28)
R2=.9908 adj.R2=.9871 DW=2.305 F-value=269

Variations in basic sector employment explain about 99 percent of the variations in the

non-basic employment; however, the t-values appear to be statistically significant only for

This suggests that basic employment in food and forest manufacturing sectors is

insignificant in explaining the variations in the service sector at the 95 percent level and

they are only significant at the 33 percent level for food processing and the 44 percent

level for forest manufacturing. Other manufacturing employment exhibits significance

only at the 77 percent level.

Results suggest great variation in total impacts of basic sector employment on non-basic

sector employment. Remarkable in this regard is the implied strong positive relationship

between farm employment and non-basic sector employment. Interpretation of the

coefficient values in equation 4.11 implies that an increase of one worker in farm

employment leads to an increase in total non-basic employment by 10.76 workers. The

multiplier of the basic employment, however, on non-basic employment and total

employment will be between 3 to 4 when basic sector is aggregated.

An alternative specification of the employment model was used in which Oregon's total

covered employment (EORG) was used as dependent variable and agricultural sector

employment (EAG), forest employment(E0), and other manufacturing industries

employment (Ei) as independent variables. The regression analysis results are as

follows:
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4.12 EORG = -164170 + l8.36EAG+ l.37EFOR+ 3.91E0M

(t=6.81) (t=1.427) (t=3.741)
R2=.9810 adj.R2=.9758 DW=1.514 F-value=189.54

These results indicate that the agriculture and other manufacturing are significant in

explaining the growth in Oregon's covered employment as illustrated in figure 4.3.

The indicated significance of the agricultural sector in explaining total state employment

appears contrary to the results of equations 4.1 and 4.8, in which the agricultural sector is

insignificant in explaining variations in GSP. Multicollinearity among the independent

variables included in the model is a possible explanation in this regard; the correlation

between farm employment and other manufacturing employment is .7867. In addition,

using employment as a proxy for economic activity has at least two problems. First,

employment does not show the differing wage levels in different industries when there is a

change in the number ofj ohs in the basic sector. This means that a change in the number

ofjobs in the relatively lower pay agricultural sector in is treated the same as a change that

might takes place in the higher pay manufacturing industries such as electronics, computer,

and car parts industries. Second, employment ignores the impact of regional economic

growth and expansion caused by technological progress and expansion especially when

regional economic activity is geared toward labor saving and capital intensive economy.

To resolve these problems, payroll can be substituted as a measurement economic

activity base studies associated with employment activity. An alternative specification of

the employment model was used to capture the wage impact of the basic sectors' covered

employment on non-basic employment payroll. This specification expresses Oregon's
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nonbasic sector covered payroll as a function of payroll in the basic sector industries

similar to the specification of equation 4.11. In this formulation, SIC 01, 02, and 20 are

combined into an aggregate agricultural payroll variable. The regression results are as

follows:

4.13 WG = -3,869,276,164 + .O845WGFOR+ l4.752WGAG + 3.348WGOM

(t=.523) (t=4.670) (t-5.209)
R2= .9981 Adj.R2=. 9976 DW=1 .922 F-v1962

The results show other manufacturing to be statistically significant in explaining

variations in Oregon's non-basic covered payroll. The agricultural sector continues to

exhibit relative high significance in explaining the variations in service non-basic

employment. Employment results based on payroll show the forest manufacturing

industry to remain insignificant in this model. This could be attributable to the sharp

decline in forest industry employment that has occuned in Oregon in the past few years.

A final version of the employment model expressed Oregon's total covered payroll as a

function of the component basic sector industries which is specified as follows:

4.14 WGORG= -2.401536290 + .38WGFOR+ 9.74WGAG+ 6°9OM

(t=.52) (t=2.27) (t =6.97)
R2.9979 Adj.R2=.9974 DW1.816 F-v=1779.9

Variations in the basic sector covered payroll during this period appear to explain

virtually all variations in Oregon's total covered payroll (see figure 4.4). Other

manufacturing is statistically significant at 95 percent level, but agriculture sector has

declined in relative significance. These results are more compatible with those calculated

in the GSP and export specifications of the model.
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Figure 4.4 Oregon Covered Payroll
AG, FOREST, and OM, 1979-93
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CHAPTER V

SUMMARY, AND CONCLUSION

The objective of this study has been to measure the impact of Oregon's agricultural sector

contribution to the state's economy, as reflected in Gross State Product, foreign exports,

and employment. Econometric models formulated from economic base theory were

employed in the analysis of Oregon's economy for the period 1977-91.

The economic base model (EBM) has various empirical and theoretical limitations as a

measure of regional economic growth. This conceptual model is often employed by

regional planners because it emphasizes the economic linkages of the local economy with

external markets. This model provides a simplified means of analyzing the variables that

influence regional economic growth and development.

This study was formulated on the EBM hypothesis to test the apparent economic

impacts of Oregon's agricultural industry (farm level production plus food manufacturing)

on the state economic activity. According to the economic base model, the regional

economic activity is divided into basic and non-basic, where the basic (export) activity is

assumed to be the primaiy source of regional economic growth and development. The

basic sectors were defined here to include the agricultural sector (SIC 01,02, and 20), the

forest industry (SIC 24, and 26), and all other manufacturing sectors (SIC 2 1-39, except

20, 24, and 26). The non-basic sectors were defined to include all non-manufacturing

industries, which covers the transportation, public utility, and communications sector

(SIC 40-49), the wholesale and retail trade sector (SIC 50-51), the finance, insurance, and
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real estate sector (SIC 52-59), the service sector (SIC 70-89), and including the

govermnent sector activities within these industries.

Analytical results from the model show that the agricultural sector has been significant in

explaining variations in Oregon's foreign exports and total covered employment between

1977 and 1991. The results indicate, however, that no significant statistical relationship

existed between Oregon GSP and agricultural GSP during 1977-91. Overall findings are

still consistent with elements of economic base theory, since Oregon's Gross State Product

is strongly correlated with the basic industries, but with strong reliance upon" other

manufacturing" sectors as defined in the study to exclude food processing and forest

manufacturing. The level of foreign direct investment also contributes to the explanation

of changes in Oregon's GSP over time.

These results indicate that the "other manufacturing" basic sectors have significant

impact on Oregon's economy. Important "other manufacturing" industries include:

primary metal industries (SIC 33), industrial machine and equipment (SIC 35), electric and

electronic equipment (SIC 36), transportation equipment (SIC 37), and instrument &

related products (SIC 38).

The findings present a picture of the Oregon agricultural sector as a significant

component of the state's economy, but with diminished importance in explaining changes

or growth in Oregon's diversified economy.

Conclusions from this study are restricted by certain limitation encountered in the data.

Economic exports, a key variable in economic base theory, is not reported for the Oregon

economy, and the proxy variable used in this study--foreign exports--produces mixed
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results. Employment data is also incomplete, in that the industry specific statistics report

only covered employment, which may not be an accurate proxy for total state

employment.

The analysis has also revealed several topics that warrant further examination, including

an examination of the industry-specific contributions of Oregons non-agricultural and

non-forestry manufacturing industries. Intriguing questions also present themselves

regarding the degree of causality between the defined basic industries, and the presumed

dependent non-basic industries.
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APPENDIX



Table A- 1. Oregon's Gross State Products (GSP) for Basic and Non-Basic Sectors, FDI, and Total Foreign Exports,
in Millions of Constant (1987=100) Dollars, 1977-91

w3. uepurunent oi commerce, riureau or tconomic Analysis (published annually).
GSPOregon's All industries Gross State Product
TM=Oregon's Total Manufacturing Gross State Product (SIC 20-39)
TNMOregon's Total Non-Manufacturing Gross State Product (SIC 40-89)
FARM=Oregon's Farm Gross State Product (SIC 01,02)
FOOD=Oregon's Food and Kindred Products Gross State Product (SIC 20)
AG=Oregon's ALL Agriculture Gross State Product (SIC 01,02,20)
FOREST=Oregon's Forest manu.Gross State Product (SIC 24,26)
OM=Oregon's Manufacturing Gross State Product (SIC 20-39, excluding SIC 20,24,26)
FDI=Oregon's Foreign Direct Investment
GSPEX=Oregon's Foreign Exports Gross State Product
BASE=Oregon's Nonmfg basic industries (SIC 01-19)

0

Years TOTAL GSP TM TNM FARM FOOD AG FOREST OM FDI GSPEX BASE
77 38,727 8,436 26,853 899 818 1,717 4,383 3,235 374 0.00 3,438
78 40,633 8,518 28,527 857 668 1,525 4,264 3,586 433 3,488 3,588
79 42,339 8,678 29,440 992 699 1,691 4,141 3,838 548 3,926 4,221
80 41,670 8,065 30,035 873 726 1,599 3,556 3,783 780 4,315 3,570
81 40,115 7,433 29,725 849 785 1,634 2,985 3,663 1,071 4,163 2,957
82 38,245 7,039 28,709 870 908 1,778 2,735 3,396 1,121 3,482 2,497
83 39,356 7,596 29,074 1,049 859 1,908 3,473 3,264 1,069 3,820 2,686
84 41,687 8,714 30,306 884 786 1,670 4,171 3,757 1,269 4,160 2,667
85 42,486 8,690 30,819 983 829 1,812 4,023 3,838 1,833 3,537 2,977
86 43,674 8,994 31,426 1,133 766 1,899 4,401 3,827 1,689 3,238 3,254
87 45,097 9,918 31,816 1,217 966 2,183 4,620 4,332 1,785 3,654 3,363
88 47,105 10,077 33,425 1,335 964 2,299 4,517 4,596 2,102 5,268 3,603
89 48,445 10,238 34,504 1,227 886 2,113 4,443 4,909 2,274 5,745 3,703
90 49,843 9,853 35,896 1,282 876 2,158 3,677 5,300 2,829 5,258 4,094
91 50,618 9,902 36,589 1,286 976 2,262 3,377 5,549 3,538 5,317 4,127

AVG 43,336 8,810 31,143 1,049 834 1,883 3,918 4,058 1,514 3,958 3,383

IT C' ,.,



Table A-2. Gross State Product for Basic and Non-Basic Sectors, FDI, and Total Foreign Exports GSP as % of Oregon's GSP, 1977-91

Source: U.S. Department of Commerce, Bureau of Economic Analysis.
GSP=Oregon's All Industries Gross State Product
TM=Oregon's Total manufacturing Gross State Product (SIC 20-39)
TNM=Oregon's Total Non-manufacturing Gross State Product (SIC 40-89)
FARM= Oregon's Farm Gross State product (SIC 01,02)
FOOD=Oregon's Food and Kindred Prod. Gross State product (SIC 20)
AG=Oregon's ALL Agriculture Gross State Product ( SIC 01,02,20)
FOREST=Oregon's Forest manu.Gross State Product (SIC 24,26)
OM=Oregon's manufacturing Gross State Product (SIC 20-3 9, excluding 20,24,26)
FDF=Oregon's Foreign Direct Investment
GSPEX=Oregon's Foreign Exports Gross State Product

Years
TM as %
of GSP

ThM as %
of GSP

FARM as%
of GSP

FOOD as
% of GSP

AG as %
of GSP

FOREST as
%of GSP

OM as% of
GSP

FDI as%
of GSP

GSPEX as
% of GSP

77 21.8% 69.3% 2.3% 2.1% 4.4% 11.3% 8.4% 1.0% 0
78 21.0% 70.2% 2.1% 1.6% 3.8% 10.5% 8.8% 1.1% 8.6%
79 20.5% 69.5% 2.3% 1.7% 4.0% 9.8% 9.1% 1.3% 9.3%
80 19.4% 72.1% 2.1% 1.7% 3.8% 8.5% 9.1% 1,9% 10.4%
81 18.5% 74.1% 2.1% 2.0% 4.1% 7.4% 9.1% 2.7% 10.4%
82 18.4% 75.1% 2.3% 2.4% 4.6% 7.2% 8.9% 2.9% 9.1%
83 19.3% 73.9% 2.7% 2.2% 4.8% 8.8% 8.3% 2.7% 9.7%
84 20.9% 72.7% 2.1% 1.9% 4.0% 10.0% 9.0% 3.0% 10.0%
85 20.5% 72.5% 2.3% 2.0% 4.3% 9.5% 9.0% 4.3% 8.3%
86 20.6% 72.0% 2.6% 1.8% 4.3% 10.1% 8.8% 3.9% 7.4%
87 22.0% 70.6% 2.7% 2.1% 4.8% 10.2% 9.6% 4.0% 8.1%
88 21.4% 71.0% 2.8% 2.0% 4.9% 9.6% 9.8% 4.5% 11.2%
89 21.1% 71.2% 2.5% 1.8% 4.4% 9.2% 10.1% 4.7% 11.9%
90 19.8% 72.0% 2.6% 1.8% 4.3% 7.4% 10.6% 5.7% 10.5%
91 19.6% 72.3% 2.5% 1.9% 4.5% 6.7% 11.0% 7.0% 10.5%

AVG. 20.3% 71.9% 2.4% 1.9% 4.3% 9.1% 9.3% 3.4% 9.0%



Table A-3. Oregon's Foreign Exports Data for Basic and Non-Basic Sectors,
Expressed in Constant (1987=100) Dollars, 1978-1991

source: u.s Department ot Commerce Census Data, Bureau of Economic Analysis,
Survey of Current Business, and MISER.

TOTAL GSPOregon's Total Foreign Exports GSP
TNM= Oregon's Total Non-Manufacturing Foreign Exports (SIC 40-89)
TM= Oregon's Total Manufacturing Foreign Exports (SIC 20-3 9)
FARM=Oregon's Farm Products Foreign Exports (SIC 0 1,02)
FOOD=Oregon's Foreign Exports of Food processing (SIC 20)
AGOregon's Foreign Exports of All Agriclutural Products (SIC 01,02,and 20)
FOREST=Oregon's Foreign Exports of Forest manufacturing (SIC 24, and 26)
OMOregon's Foreign Exports of TM less (SIC 20, 24,and 26)

YEARS TOTAL GSP ThM TM FARM FOOD AG FOREST OM
78 3,487,608 1,775,633 1,711,975 1,709,052 158,392 1,867,444 1,084,884 468,700
79 3,925,778 2,047,532 1,878,246 1,951,126 149,410 2,100,536 1,395,260 333,576
80 4,314,894 2,403,575 1,911,319 2,299,239 121,517 2,420,756 1,445,645 344,157
81 4,162,651 2,593,417 1,569,235 2,535,335 144,309 2,679,644 1,091,129 333,215
82 3,482,352 1,976,961 1,505,391 1,912,690 165,336 2,078,026 1,076,180 263,875
83 3,819,546 2,287,000 1,532,546 2,191,881 180,702 2,372,583 1,023,852 327,992
84 4,159,508 2,566,022 1,593,485 2,506,984 230,792 2,737,776 998,413 364,281
85 3,536,932 1,897,465 1,639,468 1,832,736 184,381 2,017,117 999,585 455,502
86 3,237,933 1,605,415 1,632,518 1,526,422 209,164 1,735,586 1,025,734 397,620
87 3,653,797 1,768,755 1,885,022 1,684,284 230,080 1,914,364 1,246,982 407,960
88 5,268,380 2,617,970 2,650,410 2,432,771 293,669 2,726,440 1,569,075 787,667
89 5,745,368 2,668,793 3,076,605 2,454,118 330,747 2,784,865 1,732,336 1,013,522
90 5,258,203 2,331,797 2,926,405 2,158,920 303,579 2,462,499 1,607,969 1,014,857
91 5,317,397 1,958,884 3,358,513 1,752,814 317,828 2,070,642 1,566,565 1,474,119

AVG 4,240,739 2,178,516 2,062,224 2,067,741 215,708 2,283)448 1,275,972 570,503



Table A-4. Oregon's Foreign Exports Data for Basic and Non-Basic Sectors,
Expressed as % of Oregon's GSP for Foreign Exports, 1978-1991

Source: U.S Department of Commerce Census Data, Bureau of
Economic Analysis, Survey of Current Business, and MISER.

TOTAL GSP=Oregon's Total Foreign Exports GSP
TNM= Oregon's Total Non-Manufacturing Foreign Exports (SIC 40-89)
TM Oregon's Total Manufacturing Foreign Exports (SIC 20-3 9)
FARM=Oregon's Farm Products Foreign Exports (SIC 0 1,02)
FOOD=Oregon's Foreign Exports of Food processing (SIC 20)
AG=Oregon's Exports of All Agriclutural Products (SIC 01,02,and 20)
FOREST=Oregon's Exports of Forest manufacturing (SIC 24, and 26)
OM=Oregon's Foreign Exports of TM less (SIC 20, 24, and 26)

Yr TNM TM FARM FOOD AG FOREST OM
78 50.9% 49.1% 49.0% 4.5% 53.5% 31.1% 13.4%
79 52.2% 47.8% 49.7% 3.8% 53.5% 35.5% 8.5%
80 55.7% 44.3% 53.3% 2.8% 56.1% 33.5% 8.0%
81 62.3% 37.7% 60.9% 3.5% 64.4% 26.2% 8.0%
82 56.8% 43.2% 54.9% 4.7% 59.7% 30.9% 7.6%
83 59.9% 40.1% 57.4% 4.7% 62.1% 26.8% 8.6%
84 61.7% 38.3% 60.3% 5.5% 65.8% 24.0% 8.8%
85 53.6% 46.4% 51.8% 5.2% 57.0% 28.3% 12.9%
86 49.6% 50.4% 47.1% 6.5% 53.6% 31.7% 12.3%
87 48.4% 51.6% 46.1% 6.3% 52.4% 34.1% 11.2%
88 49.7% 50.3% 46.2% 5.6% 51.8% 29.8% 15.0%
89 46.5% 53.5% 42.7% 5.8% 48.5% 30.2% 17.6%
90 44.3% 55.7% 41.1% 5.8% 46.8% 30.6% 19.3%
91 36.8% 63.2% 33.0% 6.0% 38.9% 29.5% 27.7%

Average 52.0% 48.0% 49,5% 5.1% 54.6% 30.2% 12.8%



Table A-5. Oregon's Basic and Non-Basic Sectors' Total Covered Employment, 1979-93
(FTE Units)

oregon's cover&1 .timp1oyment and Payroll by Industry, and County, Oregon Employment Department,
(published annually).

All TNM TM FOREST AG OM(SIC 20-3 9) SERVICE
Years Industries (SIC 40-90) (SIC 20-39) (SIC 24,26) (SIC 01,02,20) Excluding (20,24,26) (SIC 70-89)

79 1,024,738 721,402 228,498 90,974 37,209 112,340 168,993
80 1,016,027 732,409 215,203 79,932 37,085 110,870 174,265
81 989,071 726,017 203,530 74,040 36,622 105,563 175,088
82 932,415 695,189 186,226 61,373 37,119 101,086 171,395
83 939,452 700,689 188,436 71,892 38,273 92,536 176,193
84 981,003 725,873 201,057 75,590 38,184 101,404 .188,246
85 1,003,946 746,456 199,429 72,836 38,595 102,960 197,589
86 1,033,579 773,869 198,139 73,882 39,85 100,719 210,443
87 1,075,609 805,705 205,771 77,249 41,056 104,551 224,645
88 1,134,102 844,234 216,355 78,331 44,485 113,753 240,096
89 1,192,967 892,921 218,726 76,691 43,987 118,574 263,967
90 1,236,243 926,841 220,208 73,618 46,153 121,880 282,798
91 1,250,700 949,443 211,900 65,600 47,452 121,200 296,900
92 1,257,679 959,153 208,831 64,059 47,711 119,633 295,006
93 1,298,521 991,377 212,305 62,994 48,830 123,950 312,780

t.1_ - - 1% I - . --



Table A-6 Oregon's Covered Employment for Basic and Non-basic Sectors as % of
Oregon's Total Covered Employment, 1979-93

Source Oregon's Covered Employment and Payroll by Industry and County,
Oregon Employment Department (published annually).

Years TNM
(SIC 40-90)

TM.
(SIC 20-39)

FOREST
(SIC 24,26)

AG
(SIC 01,02,20)

OM(SIC 20-39)
Excluding( 20,24,26)

SERVICE
(SIC 70-89)

79 70.4% 22.3% 8.9% 3.6% 11.0% 16.5%
80 72.1% 21.2% 7.9% 3.7% 10.9% 17.2%
81 73.4% 20.6% 7.5% 3.7% 10.7% 17.7%
82 74.6% 20.0% 6.6% 4.0% 10.8% 18.4%
83 74.6% 20.1% 7.7% 4.1% 9.8% 18.8%
84 74.0% 20.5% 7.7% 3.9% 10.3% 19.2%
85 74.4% 19.9% 7.3% 3.8% 10.3% 19.7%
86 74.9% 19.2% 7.1% 3.8% 9.7% 20.4%
87 74.9% 19.1% 7.2% 3.8% 9.7% 20.9%
88 74.4% 19.1% 6.9% 3.9% 10.0% 21.2%
89 74.8% 18.3% 6.4% 3.7% 9.9% 22,1%
90 75.0% 17.8% 6.0% 3.7% 9.9% 22.9%
91 75.9% 16.9% 5.2% 3.8% 9.7% 23.7%
92 76.3% 16.6% 5.1% 3.8% 9.5% 23.5%
93 76.3% 16.3% 4.9% 3.8% 9.5% 24.1%

AVG. 74.4% 19.2% 6.8% 3.8% 10.1% 20.4%



Table A-7 Oregon's Total Covered Payroll for Basic and Non-Basic Sectors, 1979-93
(U.S.$)

Source: Oregon's Covered Employment and Payroll by Industry, and county, Oregon Employment Department,
(published annually).

Years
TNM.

(SIC 40-90)
TM.

(SIC 20-39)
FOREST

(SIC 24,26)
AG

(SIC 01,02,20)
OM(SIC 20-39)

Excluding(20,24,2
SERVICE

(SIC 70-89)
79 8,560,063,661 3,812,939,717 1,685,788,509 414,745,685 3,812,939,717 1,702,344,541
80 9,425,373,466 3,849,571,085 1,599,381,312 450,891,319 3,849,571,085 1,940,611,626
81 10,168,313,806 4,016,644,053 1,574,402,956 488,420,064 4,016,644,053 2,153,792,049
82 10,364,678,532 3,883,081,253 1,453,282,160 510,958,437 3,883,081,253 2,285,190,304
83 10,885,244,984 4,085,989,168 1,681,511,847 526,802,402 4,085,989,168 2,445,819,480
84 11,689,832,690 4,507,433,335 1,826,052,208 539,614,294 4,507,433,335 2,722,345,741
85 12,372,847,569 4,534,543,658 1,800,47 1,163 557,504,108 4,534,543,658 2,982,837,580
86 13,183,788,272 4,695,638,365 1,817,582,865 575,389,629 4,695,638,365 3,247,067,939
87 14,234,704,389 4,963,165,795 1,921,886,967 617,063,243 4,963,165,795 3,671,472,339
88 15,533,630,963 5,416,650,957 2,029,937,270 660,884,541 5,416,650,957 4,093,238,869
89 16,982,571,262 5,657,662,543 2,034,832,804 678,582,036 5,657,662,543 4,666,361,037
90 18,608,429,692 5,894,644,469 1,981,200,554 756,398,778 5,894,644,469 5,300,733,847
91 20,330,149,783 6,125,369,847 1,925,915,785 800,651,423 6,125,369,847 5,893,346,958
92 21,363,208,173 6,204,583,226 1,907,674,005 846,421,501 6,204,583,226 6,123,837,236
93 22,687,561,657 6,456,122,487 1,924,036,031 865,552,804 6,456,122,487 6,629,116,949



Table A-8. Oregon's Covered Payroll for Basic and Non-basic Sectors
Expressed as % of Oregon's Total Covered Payroll, 1979-93

ource: Oregon Covered Employment and Payroll by Industry and County,
Oregon Employment Department (published annually).

YEARS
TNM.

(SIC 40-90)
TM

(SIC 20-39)
FOREST

(SIC 24,26)
AG

(SIC 01,02,20)
OM(SIC 20-39)

Excluding(20,24,26)
SERVICE

(SIC 70-89)
79 63.3% 28.2% 12.5% 3.1% 13,3% 12.6%
80 64.9% 26.5% 11.0% 3.1% 13.0% 13.4%
81 66.9% 26.4% 10.4% 3.2% 13.6% 14.2%
82 68.7% 25.7% 9.6% 3.4% 13.5% 15.1%
83 69.0% 25.9% 10.7% 3.3% 12.7% 15.5%
84 68.5% 26.4% 10.7% 3.2% 13.3% 15.9%
85 69.0% 25.3% 10.0% 3.1% 12.9% 16.6%
86 69.7% 24.8% 9.6% 3.0% 13.0% 17.2%
87 70.1% 24.4% 9.5% 3.0% 12.8% 18.1%
88 69.8% 24.3% 9.1% 3.0% 13.1% 18.4%
89 70.2% 23.4% 8.4% 2.8% 13.1% 19.3%
90 70.6% 22.4% 7.5% 2.9% 13.0% 20.1%
91 71.8% 21.6% 6.8% 2.8% 13.0% 20.8%
92 72.2% 21.0% 6.4% 2.9% 12.7% 20.7%
93 72.5% 20.6% 6.2% 2.8% 12.7% 21.2%

AVG. 69.1% 24.5% 9.2% 3.0% 13.0% 17.3%



Table A-9. Economic Base Multipliers for Oregon's Total Covered Employment, 1979-93

Source Oregon's Covered Employment and Payroll by Industry, and County,
Oregon Employment Department (published annually).

Years
All

Industries
TNM.

(SIC 40-90)
TM,

(SIC 20-39)
Basic Sector

AG +TM.
Non Basic to

Basic ratio
Multipier NB/Basic
k = (1+NB/Basic)

79 1,024,738 721,402 228,498 240,507 3 4
80 1,016,027 732,409 215,203 227,988 3 4
81 989,071 726,017 203,530 216,352 3 4
82 932,415 695,189 186,226 199,645 3 4
83 939,452 700,689 188,436 202,509 3 4
84 981,003 725,873 201,057 215,141 3 4
85 1,003,946 746,456 199,429 214,224 3 4
86 1,033,579 773,869 198,139 214,024 4 5
87 1,075,609 805,705 205,771 222,827 4 5
88 1,134,102 844,234 216,355 237,140 4 5
89 1,192,967 892,921 218,726 239,113 4 5
90 1,236,243 926,841 220,208 241,461 4 5
91 1,250,700 949,443 211,900 234,252 4 5
92 1,257,679 959,153 208,831 231,403 4 5
93 1,298,521 991,377 212,305 235,774 4 5

AVG. 1,091,070 812,772 207,641 224,824 4 5




