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ABSTRACT 

Despite a wide assortment of problems that cover a broad range of topics, from 

questions and doubts about its theoretical underpinnings, to a host of application 

difficulties, economic base analysis still figures prominently in the geographic literature. 

This thesis uses the Arizona Community Data Set to examine two important issues that 

remain unresolved or inadequately addressed in the literature. The results presented 

support Tiebout's hypothesis that the Keynesian macroeconomic approach, emphasizing 

the role of all the sectors in an economy produces more reliable multipliers estimates 

than Hoyt's traditional approach. Additionally, it is shown that, through disaggregation, it 

is possible to use the relationships between sectoral basic and nonbasic employment to 

produce multipliers that resemble those obtained through input-output analysis. Overall 

the results suggest that with the use of reliable survey data the economic base concept 

can still produce valuable information on the effects of an impact in a small community. 



10 

Chapter 1 

INTRODUCTION 

1. Thesis Objectives 

Economic base analysis has had a long and controversial history. Despite a wide 

assortment of problems, this approach to measuring, gauging, and forecasting economic 

change still figures prominently in the literature (Richardson, 1985; Krikelas, 1992). A 

major reason for this stems from some degree of consensus on one major issue—the 

importance of exports as a source of change and growth in the regional economy. 

Another reason for the approach's popularity relates to its simple construction and the 

ease with which results can be generated. 

However, economic base analysis has several major problems and shortcomings; 

these cover a broad range of topics, from questions and doubts about its theoretical 

underpinnings, to a host of application difficulties. This thesis examines two primary 

issues or areas which remain unresolved or inadequately addressed in the literature. The 

first issue focuses on a fundamental theoretical question. Is Homer Hoyt's traditional 

notion of economic base analysis where locally-oriented employment is only induced by 

export-oriented employment (Andrews, 1953; Krikelas, 1992) on firm ground both 

theoretically and empirically, or should Hoyt's approach be modified to show that both 

the locally- and export-oriented portions of the economy interact and help induce change 

in nonbasic employment? The latter approach is more in line with Keynesian 

macroeconomic theory (Hewings, 1977; Armstrong and Taylor, 1985). In one form or 
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another, this contentious issue has appeared in the literature for at least 40 years (cf. 

North, 1955; Tiebout, 1956). 

The second major area examined is the effect of disaggregating the locally- and 

export-oriented portions of the economy into sectors based on industry classifications. 

More precisely, by examining the relationships between the levels of sectoral locally-

oriented employment and the levels of sectoral export-oriented employment, can 

disaggregation be utilized to generate sectoral employment multipliers that closely 

resemble those generated from input-output analysis? Although sectoral disaggregation 

is not specifically precluded in economic base theory, little appears in the literature on 

this subject. However, these sectoral multipliers can be useful because they indicate 

which portions of the export-oriented economy produce the greatest change in locally-

oriented employment of the community or region. 

The common element which ties both of these issues together is input-output 

analysis. While input-output analysis provides great detail on the role of individual 

sectors in the multiplier process (the second issue mentioned), one of its other great 

attributes is the fact that all portions of the regional economy may interact after an 

impact. This strength of input-output analysis is directly related to the first issue 

mentioned above. Because of the links with input-output analysis, it makes a great deal 

of sense to examine both of these discrete issues together in one thesis. 

This thesis examines all these issues by using the Arizona Community Data Set 

(ACDS), a very rich body of survey-generated data compiled over the last twenty years 

on the employment structure of over thirty small communities in Arizona. This cross-

sectional data set permits an examination of the two major issues just presented. The 

data set also permits the examination of two secondary issues: (1) the effect of functional 
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specialization in the towns (e.g., mining or utility towns) on the general economic base 

approaches; and (2) the biases that result from the use of different regression models. 

The results of this investigation should prove useful for a number of reasons. On 

the applied side, a model that provides a reliable tool to gauge and further investigate 

how impacts differentially affect individual sectors of the economy in specific types of 

communities should be of significant value to local economic planners. Additionally, 

with the aid of a technique that converts the sectoral coefficients into input-output type 

multipliers, the subsequent rounds of transactions (the multiplier effect) can be directly 

and more accurately estimated. For researchers, providing some empirical evidence that 

demonstrates the superiority of one approach might partially settle one of the most 

important arguments surrounding economic base analysis. Finally, the results should 

help confirm the value of and need for good survey-level data if any attempt is going to 

be made to systematically investigate any of the conceptual problems that plague 

economic base analysis. 

2. Background 

The primary assumption of economic base analysis is that export-oriented trade in 

a relatively open regional economy is the driving factor behind economic expansion in 

the region. Basic activities are those related to the export-oriented portion of the 

economy. On the other hand, nonhasic activities satisfy demand for the local inhabitants 

of the region. Assuming employment is the measure of a particular activity, nonbasic 

employment is driven by increases in basic employment. In its simplest form, the 

economic base multiplier is based on the relative sizes of these activities or, more 

specifically, on the ratio of total employment to basic employment—the larger the ratio, 
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the larger the multiplier. A distinction can be made between the terms export base and 

economic base. However, in this thesis these terms mean the same thing. 

The simplicity of this type of analysis is both a strength and a weakness. The 

concept is relatively easy to understand and apply at an elementary level, but many times 

its assumptions fail to hold in today's complex economic systems. Among the problems 

cited by researchers are the following: the timing of the impacts, the stability of the ratio 

just described, the bifurcation of jobs into basic and nonbasic types, the exact boundaries 

of the region under study (state, region, county, city, etc.), and the variables used to 

measure basic or nonbasic activities (employment, income, value added, etc.). While 

these problems emerge to some degree at any geographic scale, they become less 

troublesome as the size of the region gets smaller (Williamson, 1975), suggesting 

preliminary work testing the fundamental merits of any conceptual argument might best 

be tested in a small community setting. 

The Arizona Community Data Set, a set of small town surveys, fits the above 

criteria and has permitted the systematic investigation and development of economic 

base models. The ACDS is a cross-sectional body of data on basic and nonbasic 

employment levels in a number of individual sectors (e.g., mining or services) in a 

number of different communities. Researchers at the University of Arizona have not 

actually examined and measured employment change. What they have done is measure 

and statistically test the relationships between basic and nonbasic employment levels. 

From the analysis of these relationships, they have then made inferences about the nature 

and magnitude of change that might occur in a community as a result of an impact. 

Many models have been tested over a thirteen-year span following this methodology, 

starting with Gibson and Worden (1981), and Mulligan and Gibson (1984b). Some 

models were discarded and others modified in a number of ways. The end result of this 
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research has been a greater understanding of the weaknesses and strengths of the 

economic base concept both at the theoretical and applied level. This thesis adds to that 

body of research. 

The simple economies of the towns in the ACDS provide a good setting for 

measuring and testing these employment level relationships and many other theoretical 

issues because many of the complex and obscure employment linkages bound to arise in 

large cities and metropolitan regions are not generally present. As in any type of 

modeling, once some of the fundamental relationships have been investigated in a 

simplified setting, work can then proceed on adapting the model to more complex and 

realistic situations. 

3. The Structure of the Thesis 

The thesis contains six chapters, starting with this introduction that outlines the 

scope of the project. Chapter 2 provides a review of the economic base literature in a 

number of key areas: (1) theoretical notions behind the approach; (2) problems frequently 

cited by critics and research on solutions proposed to date, and (3) other important 

empirical research completed, especially research that has used similar statistical 

techniques (e.g., ordinary least squares OLS regression) to those used in this thesis. At 

the end of the chapter is a presentation and analysis of the main issues and research 

questions to be examined in this thesis in light of the gaps and unresolved issues that 

emerge from the literature review. Included in this analysis is a look at the links between 

economic base analysis and Keynesian macroeconomic theory and input-output analysis. 

The introduction of these other modes of analysis highlights the issues first brought out in 

the literature review. 
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Chapter 3 introduces the ACDS, including a discussion of the joint University of 

Arizona-State of Arizona project which developed and executed the surveys, along with a 

review of the survey methodology. Following that is a review of the specific ACDS-

based research that has been undertaken over the last thirteen years. The research 

literature published to date provides a good point of departure for the new empirical 

work presented in this thesis. 

Chapter 4 examines empirically the first research question-which of the two 

general approaches to economic base analysis is more satisfactory? The specific models 

used in the analysis are introduced along with the methodology. All models are tested 

using ordinary least squares regression after the disaggregation of all the basic and 

nonbasic activities into individual sectors or industries. The first model represents the 

traditional notion of the economic base where only exports drive economic change. The 

second model represents the Keynesian approach. This approach, discussed in more 

detail in the next chapter, states that the whole economy plays in role in driving 

economic change and expansion. In practical terms, the difference hinges on the addition 

of the nonbasic surplus variable which is a measure of the employment in the other 

nonbasic sectors not used as a dependent variable. Regression analysis can detect the 

strength of the relationships between levels of basic and nonbasic sectoral employment, 

thereby permitting inferences on the effect of increasing exports on local employment. 

Both models are also tested with a dummy variable methodology first introduced by 

Mulligan and Fik (1994) that permits the specification of sectoral multipliers in different 

types of towns based on functional specialization. 

In Chapter 5, the second primary research question is tackled—can sectoral 

coefficients estimated from regression analysis be converted to something akin to input-

output column multipliers? A procedure is introduced which converts the regression-
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derived coefficients from a model based on the Keynesian approach into an input-output 

type of table. The table produced from this formulation is slightly different than the table 

ordinarily produced by input-output analysis. Instead of deriving separate multipliers, the 

formulation developed in this thesis shows all the effects of the impact—direct, indirect, 

and induced—all in one column multiplier, offering a very comprehensive view of all the 

interactions and transactions that take place in a local economy. 

At the end of Chapters 4 and 5, an analysis is undertaken that compares all the 

multiplier estimates generated in each chapter with previously published results in the 

literature. Some secondary issues are also discussed, including: the effect of the different 

techniques used to obtain more information from the same general model 

(disaggregation), the use of dummy variables that represent functional specialization, and 

the specific biases introduced by each of the models. 

Chapter 6 reviews the evolution of the research issues investigated in this thesis, 

the methodology proposed to examine these issues, the results obtained, and gives some 

general conclusions. Also discussed are possible future directions for research based on 

the findings of this thesis, including suggestions to improve the models. 

4. Summary 

The research presented in this thesis primarily examines two issues which remain 

either unresolved or inadequately addressed in the literature. The first issue focuses on a 

theoretical debate that has been waged in the journals for over forty years. From this 

issue, the following research question is asked: which of the two general theoretical 

approaches to economic base analysis makes the most sense theoretically, and provides 

the best results empirically? To answer this question, two disaggegated models are 

introduced that correspond to each of these approaches. They are tested for all the towns 
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in the data set and for functional types of towns, to determine which produces the best 

statistical results. 

The other primary issue examined in this thesis is sectoral disaggregation and the 

production of economic base sectoral multipliers similar to those generated through 

input-output analysis. Little research appears in the literature on this subject, even 

though economic base theory does not preclude this procedure. As a result, the following 

research question is posed: is it possible to utilize the relationships between basic and 

nonbasic sectoral employment to produce sectoral multipliers resembling those produced 

by input-output analysis? To complete an investigation into this issue, the links between 

economic base analysis and input-output analysis are used to propose and execute a 

technique to convert the economic base sectoral coefficients into an input-output matrix, 

and then into input-output type sectoral multipliers. These input-output type multipliers 

represent the direct, indirect and induced effect of an impact on the local economy. 

The value of this research is multifaceted. To those at the applied level, planners 

and other public officials, the sectoral multipliers estimated by disaggegating basic 

activities into individual sectors should provide some targeting information for use in 

development plans. Along those lines, the input-output type multipliers will show the 

effect of all the subsequent rounds of expenditures that take place in the economy after 

an impact, an idea that is at the heart of the multiplier effect. In addition, this research 

will provide some empirical evidence showing which of the approaches behind economic 

base analysis offers the best multiplier estimates. In the end, showing that economic base 

analysis has the ability to adapt to changing notions of how the economy works should 

help justify continued research in this field. 
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Chapter 2 

A SURVEY OF THE LITERATURE OF 

ECONOMIC BASE ANALYSIS 

1. Introduction 

The history of the economic base concept dates back to at least 1916, with a 

voluminous literature published in a number of fields including economics, geography, 

planning, and regional science (Krikelas, 1992). Several excellent histories charting the 

development of the concept already exist in the literature, and interested readers should 

consult Andrews (1953a), Pfouts (1960), and Krikelas (1992). Of interest in this review 

is the theoretical and empirical research on the models and methodologies used to 

measure the economic base and to estimate the multiplier, and the large body of work on 

the defects of the concept along with the many solutions developed to eliminate these 

defects. This literature review lays the groundwork for the empirical research presented 

in Chapters 4 and 5. While this review explores a large number of the topics that 

frequently appear in the literature, the primary goal of the review is to delineate and fully 

explore the research issues introduced in Chapter 1. 

A brief introduction to some of the theoretical constructs behind economic base 

analysis forms the first part of this review. Following that is a categorized listing of the 

most prominent criticisms leveled over the years at the economic base approach at both 

the conceptual and applied levels. The next part of the chapter presents some of the 

empirical work that has utilized the economic base approach. Finally, the last section 

steps back from the whole contentious dialogue, and focuses on a couple of issues which 
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remain unresolved in the literature or are not adequately addressed. To help in that task, 

the Keynesian multiplier and input-output analysis are introduced. Some of the most 

fundamental questions and issues behind the whole economic base concept (especially 

those at the heart of this thesis) stand out most clearly when using these other analytical 

frameworks. 

2. Theoretical Foundation of the Economic Base Model 

The central notion of economic base analysis, or export base theory, remains 

quite simple. In broad terms, increasing income (primarily revenues generated from 

exports) coming from outside the region induces the expansion of the local economy. As 

noted earlier, the regional economy under examination can be divided into two types of 

activities: (1) the basic or export-oriented activities that supply outside demand only; and 

(2) the nonbasic or locally-oriented activities that supply the local population. These can 

subsequently be disaggregated into individual sectors or industries. Retaining 

employment as the measure of basic or nonbasic activities, an increase in basic 

employment has a ' ripple effect" into the nonbasic portion of the economy by creating 

increased demand for local goods, thereby increasing nonbasic employment levels. The 

multiplier represents a measure of the corresponding increase in nonbasic employment 

that is a result of increased exports. In its traditional form, economic base analysis states 

that the multiplier derives from the relative size of the basic and nonbasic portions of the 

economy in the area under study. In most applications of economic base analysis, basic 

and nonbasic activities are usually described and measured in terms of employment, but 

other measures such as regional income and expenditures, payrolls, and value added are 

sometimes used. 
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More formally speaking, the two portions of the economy that make up total 

employment in the region can be expressed in an accounts equation: 

E, = Eb + En 2.1 

where E, is total employment; 
E„ is nonbasic employment; 
Eb is basic employment. 

In the traditional economic base approach, the following pre-impact relationship is 

assumed: 

Et = m,(Eb) 2.2 

where m, represents the multiplier. From equations 2.1 and 2.2, the multiplier may be 

written: 

m ,  =  — =  1  +  — .  2 . 3  
Eb Eb 

In this form, it is easy to see that the original impact is one (the basic job), and any 

additional jobs are directly related to the basic/nonbasic ratio—the larger the nonbasic 

portion of the economy, the larger the multiplier. The ratio E/Ei, is the average 

multiplier (m^ calculated for all sectors and represents the most traditional formulation 

of the multiplier as first expressed by Hoyt in the 1930s (Krikelas, 1992), and it is one 

still frequently used today. 

A more satisfactory way to estimate the multiplier is to measure the precise effect 

of the impact and then express the relationship in the following manner: 

AE, = m2AEb 2.4 

where the multiplier is: 
AE> m, = L. 2.5 
AEb 

Equation 2.5 defines the marginal multiplier (m2) which represents a measure of the 

impact of one additional basic job to the region. The traditional assumption that change 
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is induced according to the pre-impact ratio of total employment to basic employment is 

removed and replaced by empirical evidence of an actual change (AE, and AEb) that is 

then used to estimate the effect of any future impacts. 

Another slightly different way of looking at the same relationships is by focusing 

on a community's propensity to sell locally (Mulligan and Gibson, 1984b; Armstrong and 

Taylor, 1985), which is expressed as: 

where k is a ratio that represents the aggregate average propensity of the nonbasic portion 

of the economy to sell locally. Adding this equation to Equation 2.1 results in the 

following expression: 

that Mulligan and Gibson (1984b) nicely summarize. "This derivation simply recognizes 

that community employment (income) is subsequently enhanced by the factor l/( 1-k) due 

to rounds of local sales" (p.228). The whole concept of the propensity to sell (or 

consume) locally is closely linked with the idea of the Keynesian multiplier, a 

relationship explored in more detail later in this chapter. 

From these elementary relationships that exist between basic, nonbasic and total 

employment, different configurations of the same fundamental relationship may be 

developed (Hewings, 1977). Today, cross-sectional and/or longitudinal surveys or 

databases such as the census allow researchers to estimate the marginal multiplier in a 

slightly different way. This newer approach, developed over the past forty years, uses 

regression techniques and the comprehensive data sets just mentioned (Hildebrand and 

Mace, 1950; Sasaki, 1962). Still using the assumption that basic employment drives 

change in nonbasic employment, the following relationship exists: 

k = EH / E, 2.6 

2.7 

E,, = a + (3 Eh 2.8 
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where a is a coefficient representing the element of nonbasic employment not affected 

by changes in basic employment and P is a positive coefficient which represents the 

effect of basic employment on nonbasic employment. Looking back at Equation 2.2, the 

similarity is clear. The marginal multiplier generated using this model is then: 

m2 = 1 + (3 2.9 

where P is the direct effect of basic employment on nonbasic employment estimated 

through regression analysis. With these types of models, the databases serve as a source 

of the relationships between basic and nonbasic employment levels, which are then used 

to develop a direct measure of the magnitude of the multiplier. 

These models are a bit more realistic because they allow the researchers to 

estimate how some portions (e.g., employment in particular industries) of nonbasic 

employment grow as a result of increasing basic employment, and how some portions do 

not. Expanding on that idea, it might be said that nonbasic employment is differentially 

affected by changes in basic employment. Conversely, some basic employment probably 

differentially affects nonbasic employment. This important idea of differential impacts is 

discussed in more detail later in this chapter. 

The simplicity of the traditional formulas makes implementation easy for those 

seeking some information on a particular economy, provided the right data is available. 

However, since the first economic base studies were produced, applying the approach as 

it was intended has often proved troublesome because of a number of practical problems, 

not the least of which is determining how to allocate basic or nonbasic employment. 

Despite doubts surrounding many aspects of economic base theory, some of the 

central notions, such as the importance of exports, still make a great deal of sense. 

However, when added up, the adjustments needed and the modifications made to apply 

the approach still generate a great deal of criticism, especially when the economic base 
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approach is broadly (and sometimes carelessly) applied. In addition to these practical 

and application problems are attacks on the basic assumptions of the concept—with many 

critics stating outright that the assumptions are false or unrealistic. These critiques are 

now reviewed. 

3. Major Criticisms of Economic Base Theory 

3.1 Introduction. 

A number of general studies on the economic base approach exist in the literature 

(Andrews, 1953a; Alexander, 1954; Blumenfeld, 1955; Isard, 1960; Pfouts, 1960; Lane, 

1966; Krikelas, 1992). In particular, Andrews wrote a very thorough series of articles for 

Land Economics (1953a; 1953b; 1954a; 1954b; 1954c; 1954d; 1955a; 1955b; 1955c; 

1955d; 1956a) covering a broad range of topics related to the whole economic base 

concept. For a clear and exhaustive introduction to the subject, this series offers a wealth 

of information. Some of the major criticisms of the approach are outlined here much in 

the way he outlined them forty years ago. This reflects the quality of Andrew's analysis, 

and the fact that many of his concerns still apply today. 

At the conceptual level, Andrews and many other researchers raised a number of 

important questions about: (1) the suitability and stability of the basic/nonbasic ratio as a 

means of estimating the multiplier; (2) the time frame appropriate for this type of 

analysis; and (3) the notion that exports are the primary source of growth in a 

community. At the application level, some of the factors that have received the most 

attention in the literature by the same researchers are: (1) the identification of basic and 

nonbasic activities; (2) the selection of the appropriate units to measure these activities; 

and (3) the identification and delineation of the base area. These specific concerns and 

others are outlined next. 
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3.2 Conceptual Problems 

A. The Basic/Nonbasic Ratio 

In Hoyt's original formulation of the economic base multiplier, the basic/nonbasic 

ratio is central (Isard, 1960; Lane, 1966). However, the stability of this ratio is seriously 

in question. Variations in this ratio may appear in communities of the same size but in 

different locations, and in different communities of different sizes (Alexander, 1954). 

There are a number of reasons that might account for these differences: the location of a 

community in relation to other communities, the characteristics of the population, 

regional economic fluctuations, etc. (Andrews, 1955a). 

In addition, the exact nature and configuration of a community's industries and 

resources can make a large difference in the magnitude of economic change. Also, the 

internal characteristics of the community are tightly linked to external exports and are not 

independent (Blumenfeld, 1955; Williamson, 1975). When two communities with 

similar ratios experience very different growth assuming the same initial increase in jobs, 

it becomes apparent that exports are not the sole determinant of growth. This problem is 

directly related to the aggregate nature of the ratio multiplier that offers little insight into 

the specific interactions taking place in an economy. 

Finally, another problem is that the community for which a particular multiplier is 

estimated structurally changes the moment any impact occurs (Isard, 1960). The effects 

of an impact on a community are neither instantaneous nor evenly timed for every 

industry such as agriculture or manufacturing. As a result, the moment the employment 

structure changes, the initial forecast based on the original ratio is no longer valid even 

though the multiplier process of the original impact may have just begun. This may be a 

temporary deviation; in its traditional form, over time, the ratio is assumed to return to its 
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equilibrium state. But this return to equilibrium becomes less likely as time, technology, 

changing outside demand, and a changing population alter the structure of the economy 

(Andrews, 1955b). As a result, "In the opinion of many, the base ratios only indicate 

rough magnitudes. . . while the ratios are descriptive of the general economic-demographic 

relations of the community, they cannot be used with any precision" ( Andrews, 1955a, p. 

52). This illustrates the difficulty of using this simple model to measure a very complex 

process (Richardson, 1978). 

B. Exports as the Only Source of Change 

The proposition that nonbasic activities increase only as a result of increasing 

exports is at best tenuous in most circumstances, and a number of researchers have 

attacked this assumption (Alexander, 1954; Blumenfeld, 1955; North, 1955, 1956; 

Tiebout, 1956, 1962; Gerking and Isserman, 1981). Listed below are a few instances 

where this standard relationship between basic and nonbasic activities does not hold up: 

• Population migration can affect internal demand causing an increase in nonbasic 
activities that is unrelated to exports (Andrews, 1955c; Krikelas, 1992). 

• Infusions of cash into the community (government payments, investment income) 
that have nothing to do with exports can increase nonbasic activity (Hirschl and 
Summers, 1982). 

• Within a community, significant changes in overall employment may not occur when 
there is a large amount of excess capacity (Richardson, 1978). 

If there is excess capacity, the only effect might be a rise in per capita income, and 

depending on income elasticities for locally produced goods and services, it is possible 

the nonbasic portion of the economy may not receive any of the additional income. This 

outcome is even more likely if the unemployment rate is negligible and the community 

must absorb the additional demand in the form of overtime, pending migration into the 

community over time (Lane, 1966). Tiebout (1962) pointed out a number of other 
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conditions which must hold for the relationship to exist, including the need for few 

fluctuations in consumer spending patterns and a need for product availability consistent 

with the size of the community. 

Overall, there are a number of factors which economic base analysis does not 

explicitly recognize. The following statement forcefully makes this point: 

More generally, bivariate studies of the statistical relationship between basic and 
nonbasic activity give very little insight into how a regional economy actually 
adjusts to an exogenous change. Regional economics would be greatly advanced 
by integrated theories which include labor markets, demographic change and 
other processes in order to explain how a regional economy actually functions and 
evolves. (Gerking and Isserman, 1981, p. 465) 

Until some of these other factors receive attention, the economic base model-in the 

opinion of many more than just those listed here—is seriously flawed. 

C. The Timing of the Impact 

The analytical framework used to investigate the root causes and effects of 

economic change become more complex when the timing of the impact is considered. 

For example, the longer the time frame one expects to use for forecasting impacts the 

more likely that other factors will come into play. Tiebout and North argued this point in 

the 1950s, with Tiebout (1956) stating that the model only holds true in the short run and 

that nonbasic activities also constitute an important element in economic growth usually 

omitted in the economic base concept. To North (1955), on the other hand, exports are 

crucial to long-term growth in a region. Both Tiebout and North agreed that disregarding 

the supply-side (e.g., imports, investments) of the economy seriously undermines the 

value of any projections made with economic base models (North, 1956). 

Even though Tiebout saw economic base analysis as a short-run technique, he 

stated that this approach could become a long-run model if, over time, more industries 
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were included in the nonbasic portion of the economy as import substitution took place 

and as more industries become endogenously determined. As this process continues, 

nonbasic activities would increase relative to basic activities, and the appropriate 

multiplier would also increase as a community became more self-sustaining. Intuitively 

this makes sense, but incorporating these changing characteristics into a working model 

remains difficult. 

D. Summary 

Outlining a number of these problems nicely, Lane (1966) pointed out that many 

researchers were arguing then about two different things. According to Lane, most 

economic base analysis work is only suited for measuring short-term fluctuations, not 

real growth. These fluctuations depend entirely on changes in outside aggregate demand. 

On the other hand, the factors which determine whether a community has the ability to 

grow in the long run do not really depend on the basic/nonbasic ratio. These factors 

include natural and human resource endowment, technology, etc. The ability to absorb 

new factories and expand hinges both on the community's ability to meet the input 

demands for these new export industries, or to import at a reasonable cost the items 

which the community itself cannot supply. Even with a high demand for exports, without 

these inputs and resources little growth will occur in the long run. 

A large amount of confusion and controversy related to these problems date back 

to a time when geographers were working on the empirical side looking at properties of 

the economic base, particularly the ratio of basic-to-nonbasic employment in 

communities and the ratio's effect on urban problems, while economists were doing the 

groundwork on economic base theory. Despite the obvious connections between both 

lines of research, neither group was communicating with the other (Andrews, 1953a; 
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Lane, 1966; Krikelas, 1992). As a result, too many researchers do not understand the 

theoretical ideas behind economic base studies. "Because the usual base study makes no 

distinction between long- and short-run considerations, most geographers and planners 

seem to view it as a theory of growth-and this it is not" (Lane, 1966, p. 342). While 

recent work may not have solved such questions related to possible alternative sources of 

nonbasic employment change or impact lag time, it can certainly be stated that there is 

more communication today and that attempts are being made to address these concerns in 

the literature by researchers in economics, geography, and regional science. 

3.3 Technical Problems and Implementation of Economic Base Analysis 

A. Bifurcation of Basic and Nonbasic Activities 

When applying economic base analysis, another set of difficulties looms. The 

primary problem is how to allocate production, income, employment, or any other 

measure of activity into basic and nonbasic components. The census and other 

government generated databases generally do not contain these type of data, especially at 

the regional or local level (Hewings, 1977). As a result, a large literature centers on 

techniques that estimate these percentages without doing time-consuming and costly 

surveys. Some of these methods yield good numbers; others leave much room for 

improvement. 

Even assuming accurate data are available on the magnitude of the basic and 

nonbasic portions of the economy, the allocation of income or jobs to either remains 

difficult because of forward and backward linkages. In a small community, it is much 

more likely that a particular job is either oriented to internal or external consumption 

without the upstream and downstream linkages. This makes determining the exact 

allocation between basic and nonbasic easier even if a particular business does business 
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with both (and this is usually the case). However, in large regions, where intermediate 

products abound, tracing the final destination of a product or all the inputs may not be 

possible. 

Finally, another problem is connected to commuters, tourists, military employees, 

or government expenditures, etc. Categorizing these entities, which make purchases 

locally but which derive their income from an external source, could depend on the 

specific definition of the economic base. Also, other external sources of income for full-

time residents, like rents and social security payments, often play a significant role in 

some communities. They act like export income but are not the result of internal 

production. 

B. Measuring the Magnitude of the Economic Base 

The economic base model may use several different measures to examine the 

magnitude of the basic and nonbasic portions of the economy (Tiebout, 1962). As 

previously discussed, employment is the most common measure, but there are many 

alternatives including value added, value of production, payrolls, physical production etc. 

However, when it comes time to develop a multiplier estimate, the measure most 

frequently used often depends on data availability and objectives, rather than on the need 

to maintain a theoretically sound foundation. 

This generates problems because the measure used to generate estimates for the 

basic and nonbasic portions of the economy can alter the resulting multipliers. As 

Andrews notes, "the way in which the base is measured has an important bearing on 

ultimate interpretations and applications of data collected. Moreover, measure is an 

inseparable part of the process of identification of the base" (1954a, p. 53). 
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The prevalence of the employment measure in most studies relates to a number of 

factors—especially the fact that the data are so readily available. However, employment 

as a measure is not without its faults because of the effect of wage differentials. For 

example, two particular industries, one high paying, and the other low paying, produce 

significantly different effects in a community. As a result, the income-derived multiplier 

is different than the employment-derived multiplier (Lane, 1966). An added problem 

with employment stems from seasonal and part-time employees, both of which play an 

important role in many communities. Two part-time employees equal one in terms of 

income, but in employment terms, they equal two jobs. Finally, as noted earlier, the 

employment measure may overestimate the multiplier because increased exports that 

produce an increase in total income may result in different expenditure levels, depending 

on whether a company increases overtime or hires new employees. 

The income and expenditures measures appear best suited for obtaining the 

clearest picture of the local economy, but the costs of obtaining the data are large and 

frequently beyond the funded capability of most studies. Another approach suggested is 

using a combination of these different measures, depending on data availability 

(Andrews, 1954a). However, since the most frequent function of a base study is to 

measure impacts in terms of tangible things like jobs, it is usually most convenient to 

remain with this measure. 

C. Base Area Determination 

Defining the exact base area for an impact study requires care. Often, practical 

concerns such as who is funding the study dictate the boundaries. If it is a city, officials 

may want the study confined to the city's political boundaries. At other times, 

convenience prescribes the base area because data are often only available at a certain 
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geographical scale. Whatever the reason, a clear goal will aid in the identification of the 

study's boundaries, for without such a goal problems will inevitably arise: 

It is impossible to speak of those indispensable data of the base study, total 
employment, total payrolls, number of firms, total community population, and so 
forth, without first having reference to the specific geographic sphere of factors. 
(Andrews, 1954d, p. 309) 

There are a number of ways of determining what should be the extent of the area 

included in the study based on labor market areas, industrial areas, transportation 

networks, and political boundaries. Matching up the boundaries with the study goals is 

important, for incorrect boundaries can distort and bias multiplier estimates by excluding 

or including industries which may or may not form an integral part of the community 

under study. 

D. Conclusion 

The first two practical concerns cited here have received considerable attention in 

the literature. Still, with all the research published, applying economic base analysis 

always involves a number of subjective decisions by the researcher as to what data to 

include, exclude, or modify for a specific analysis. Work continues on virtually all these 

problems. As long as there is some doubt about the data going into the models tested by 

researchers (e.g., is it correctly allocated?), the estimates generated will remain 

questionable. 

4. Empirical Research in Economic Base Analysis 

4.1 Introduction 

Of all the problems and criticisms discussed, two have appeared quite often in 

the literature over the past thirty to forty years. One direction in the research has focused 
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on shortcut methods for allocation between basic and nonbasic activities. The other topic 

which has received a great deal of attention is the problem of time lags. Is economic 

base analysis a short- or long-run concept? Many of the solutions to both problems show 

creativity, but have been received with some skepticism. 

4.2 The Bifurcation of Basic and Nonbasic Activities 

The difficulty behind determining the basic and nonbasic portions of an economy 

is well established if not by actual description of the problem in the literature, then by the 

amount of research dedicated to finding methods to determine these ratios indirectly. 

These types of data, as already mentioned, do not generally exist at the regional or local 

level. As a result, a detailed description of work in this area seems appropriate. 

Isserman (1980), and Richardson (1978, 1985) have examined a number of 

shortcut approaches that allocate data. The first method they mention is the assignment 

approach where an arbitrary decision is made on what is basic or nonbasic. Agriculture, 

mining, and manufacturing are usually allocated to the basic sector, and everything else 

to the local sector (Tiebout, 1962). However, as Tiebout notes, "The error involved in 

such an assertion can be enormous" (p. 47 ,1962). The reason for the possible error is 

the changing character of today's economy where traditionally nonbasic industries, like 

services, frequently now serve the export sector. Perhaps a more damning problem is the 

fact that many industries (and single firms) now serve both the basic and nonbasic sectors 

at the same time, so allocating an entire industry to one sector or another is clearly a 

mistake. 

Much more interesting and accurate estimates come from using location quotients 

(Tiebout, 1962; Isserman, 1977b; Norcliffe, 1983). The assumption behind the approach 

is simple: employment in a particular sector for a community should be (percentage wise) 
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similar to that of the nation. Any capacity that exceeds the national average must 

represent exports. In mathematical terms, the location quotient is defined: 

LQi = (Eic/Ec) / (E^/En) 2.10 

where: LQi is location quotient for industry i; 
Eic, Em represent employment in sector i for the community c or nation n; 
Ec, E„ represent total employment for the community c or nation n. 

As already noted, if the ratio for a particular industry i exceeds the national average, that 

excess represents exports. If the ratio is equal to or lower than the national average, the 

employment in that industry is assumed to be entirely oriented to the local economy. 

As intuitive as this approach appears, it includes a number of fundamental 

weaknesses (Isserman, 1977b). Uniform productivity and consumption per employee 

across industries is assumed~not a likely scenario. The assumption that products are 

uniform across the country, along with consumer tastes, is also implausible. Finally, it is 

assumed in the model that no particular industry is a net exporter or importer. Despite 

these problems, Tiebout notes that "All these criticisms reduce the value of the location 

quotient method , but they do not eliminate it entirely" (1962, p. 48). Of all the shortcut 

methods developed to date, the location quotient technique remains the most widely used 

because it appears to have the fewest problems. 

The other major shortcut method, the minimum requirements technique, is based 

on a similar line of thinking (Ullman and Dacey, 1960; Pratt, 1968; Moore, 1975). This 

approach also includes comparisons with employment outside the study area. However, 

instead of using average employment of a particular basic sector as a cutoff, the 

minimum amount of employment in a given sector of all the cities surveyed (all 

approximately the same size) is used. Then it is assumed that the smallest amount of 

employment in a particular sector represents the minimum requirements for a city in that 

size range and that anything over this amount represents export employment. 
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Many of the same criticisms that apply for the location quotient technique also 

apply to the minimum requirements technique, especially in regards to assuming uniform 

consumption and productivity for every location. Moreover, the approach assumes that 

all areas are net exporters because they all have at least the minimum required amount of 

employment in each industry to supply local needs-thus no area imports, but virtually all 

export. This is not a realistic situation. 

A more recently developed method for measuring basic and nonbasic levels of 

employment was developed by Mathur and Rosen (1974). An econometric model, it 

assumes that employment in the rest of the world induces non-localized (basic) 

employment in a particular region. The model is formally stated as follows: 

Er, = a, + P,EW 2.11 

where. ERl is employment in region R in industry i; 
Ew is employment in the world w. 

By using regression, when the coefficients are significant, ct, represents the proportion of 

a local economy not directly affected by world employment changes and is thus tied to 

local demand. The coefficient p, represents the portion of industry i affected by world 

employment changes, making it export-oriented basic employment. Dividing both 

coefficients by ERi produces basic and nonbasic employment levels for a particular 

industry in a community or region. Estimates by Mathur and Rosen for the export 

employment in the areas measured were significantly higher for this newer model than 

for the location quotient method, which in turn resulted in lower multiplier estimates. In 

contrast to the econometric method, the location quotient tends to underestimate the 

export or basic employment because the average it calculates tends to be more equivalent 

to net exports rather than to total exports. By lowering export activity, the nonbasic 

component of the economy increases with a corresponding increase in the multiplier. 
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Whether one views the average or minimum of a particular area's employment in 

an industry as defining local production or export production, or if one uses an 

econometric approach instead, it appears that some substantial flaws still exist in the 

techniques currently available. Perhaps the best way to use the numbers generated by 

these techniques is in developing boundaries for multiplier estimates based on the known 

deficiencies of each method. Isserman (1977a) utilized this approach in his multiplier 

estimates by using the location quotient to form the upper boundary, and the Mathur and 

Rosen econometric technique for the lower boundary. Without the explicit data required 

to make more accurate estimates of the economic base multiplier, using combinations of 

the above techniques to estimate approximate levels probably represents a good solution. 

4.3 Addressing Lag Times in the Multiplier Effect 

Assuming that some fairly reliable estimates of the proportions of basic to 

nonbasic employment in a particular community exist, other new approaches for 

estimating the multiplier have appeared that make the economic base model more 

realistic because an attempt has been made to address the problems of lag time in 

multiplier estimates. Hildebrand and Mace (1950) were the first to use regression 

techniques along with employment ratios generated by the location quotient. Using the 

simple model described earlier in Equation 2.5 where: 

En = a+pEb 2.12 

and using the calculated monthly employment figures in the Los Angeles area for 37 

months, they obtained a coefficient equal to 1.248, which when added to one equaled the 

multiplier 2.248. So, for LA an increase of 1,000 jobs in the basic sector resulted in an 

overall change of 2,248 jobs. 
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Among the stipulations cited by these authors was that this model represents an 

extremely simple view of the economy that is only useful in the short run, as it was based 

on the limited amount of data obtained by another questionable method, the location 

quotient technique. However, many other researchers using more sophisticated statistical 

techniques have reached the same general conclusion-economic base models are 

generally valid only in the short run (Weiss and Gooding, 1968; Henry and Nyankori 

1981). Sasaki (1962) obtained similar results in a time series study which included a 

specific test for the lag time, noting that the lag time period was very short, on the order 

of one year. 

In contrast to these results is the work by McNulty (1977) that reaches a different 

conclusion. He states that the economic base multiplier is partially valid in the short run, 

as described by Hildebrand and Mace, and also Sasaki. However, it is unlikely that the 

whole multiplier process that results from a change in the export sector has fully run its 

course within the short time periods others have suggested. Citing Tiebout (1962), 

McNulty notes that Tiebout described two different impacts, one short run, the other long 

run, that were a result of changes in export employment. In the short run, growth derived 

from local investment is excluded (exogenously determined), assuming there is any at all. 

McNulty states that these short-run changes are an important feature of the multiplier and 

should be included in the multiplier estimate, but a longer time frame is needed to show 

the true effect of the multiplier. Instead of focusing on one area, McNulty developed his 

multiplier using data from a large cross-sectional study of SMSAs with numbers based on 

changes in employment. To him, a ten year delay for the total impact is more 

appropriate, and the empirical work he did using that time frame in the regressions 

confirms this notion. Braschler's (1972) paper supports the long-run notion of the 

economic base model. Moody and Puffer (1970) used longitudinal monthly data from 
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San Diego and found that the full multiplier effect takes up to 25 years to run through a 

city. 

Gerking and Isserman (1981) contradict McNulty's conclusion. They state that 

McNulty misinterpreted his own results and that other conflicting work (Sasaki, 1962; 

Moody and Puffer, 1970) is a result of improperly applied sectoral bifurcation. To 

support their conclusions they presented their own model and results based on time-series 

data for three cities. In the end, the debate leaves the subject hanging, with much 

depending on what each researcher is trying to show. In some of these cases, the lag time 

was inferred due to the data available rather than a specific test. For example, instead of 

proposing a time frame for the lag, and then attempting to prove it, many researchers 

have looked at the data available (by months or years), and then checked to see how well 

that time frame works. In others, different assumptions based on different theoretical 

considerations have led to different models and time frames. 

4.4 Other Important Advances 

As much as the area of lag time remains open to debate, an interesting approach 

that emerged during the period when this question received so much scrutiny was the 

idea of developing differential multipliers, or multipliers for different sectors. Weiss and 

Gooding (1968), Braschler (1972) and McNulty (1977) all used a disaggregated model 

that produces a much better idea of which individual basic sectors or industries of the 

economy are more likely to influence growth in the nonbasic portion of the economy. 

This was an important addition to the research that resulted in much more specific 

models that indicate which basic employment sectors are most associated with changes 

in nonbasic employment. However, this represents an area of research that has not 

received much attention in the last ten or fifteen years. 
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Another important contribution to the models was the inclusion in the economic 

base formulation of nontraditional sectors and elements. Among these nontraditional 

elements are what might be called contextual elements like transfer payments in the form 

of government payments (Hirschl and Summers, 1982) that are included as part of the 

export portion of the economy. The effect of ignoring this factor becomes more 

significant as the size of the study gets smaller (Forward, 1990). Among the other 

contextual factors discussed by Hirschl and Summers (1982) for a particular region are: 

the number of urban residents, the degree of industrial diversity, the proximity to the 

nearest SMSA, and the number of highway exits in the region. 

Finally, another important contribution has centered on qualitative changes in the 

economy, especially changes that have occurred since the initial formulation of the 

economic base idea. Traditional export sectors such as manufacturing have been joined 

by service sectors and others (Beyers and Alvine, 1985; Kiel and Mack, 1986). These 

changes are very pertinent to those still utilizing such allocation techniques as the 

assignment approach. 

This review of the literature is hardly exhaustive. The models used over the last 

ten years have grown increasingly complex and more difficult to interpret. However, the 

literature examined does give some idea on the breadth of the research and the problems 

related to economic base analysis. 

5. An Examination of Some Unresolved Issues 

5.1 Introduction 

In the face of all the critical comments directed at economic base analysis, it is 

helpful to step back for a moment. Temporarily setting aside application or technical 

problems, two important issues remain unresolved or are inadequately addressed in the 
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literature and are worth exploring in more detail. The first issue, and one that still 

generates a large amount of debate, is the following. A fundamental assumption of 

economic base theory is that this simple and straightforward relationship exists—nonbasic 

employment increases solely, and as a direct result of, increasing exports. However, 

many researchers (Blumenfeld, 1956; Tiebout, 1956) have vigorously attacked this 

premise. 

These researchers have stated that many other factors may account for changes 

induced in a particular nonbasic sector, including the other nonbasic sectors. In addition, 

many of the assumptions of economic base analysis, and the implications of those 

assumptions do not make a lot of sense when carefully examined. All of these points 

come out more clearly when other methods of examining and analyzing the economy are 

introduced (Keynesian macroeconomic approaches and input-output analysis), with an 

emphasis on the links each has with economic base analysis. Also, a look at the 

theoretical links each has with economic base analysis provides a strong argument for the 

view held by Tiebout and others that the whole economy plays a role in inducing change 

in the local economy. This whole debate lays the groundwork for introducing the second 

major issue that emerges from the literature review, sectoral disaggregation and the 

nature of the relationships between sectoral basic and sectoral nonbasic employment. 

5.2 Economic Base Analysis in an Input-Output Framework 

Following the work of several other researchers (Billings, 1969; Romanoff, 1974; 

Hewings, 1985; Nijkamp et al, 1986), including the founder of the approach, W.W. 

Leontief, a region's economy can be represented as: 
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X„ = Tnn + Tnb+/n 2.13 

Xb = Tbn + Tbb+_/b 2.14 

where: Xn, Xb represent total production from basic b and nonbasic n activities; 
Tnn, Tbb, Tbn, Tnb are flows among basic and nonbasic sectors (bb and nn) and 

between basic and nonbasic sectors (bn and nb); 
fb,fn represent final demand for basic and nonbasic products. 

Note that all measures are now in terms of production rather than employment. Next, by 

making the following definitions: 

Ann = Tnn/Xn 2.15 

A n b
= T n b /X b  2 .16  

Abn = Thn / Xn 2.17 

Abb = Thb/Xb 2.18 

where the ratio A represents one set of flows divided by the total output of the destination 

sector, the following expression is produced: 

Xb = AbhXb + AbnXn +/b 2.19 

X n = A n b X b + A n n X n  +/ n  2 .20  

where X and/still represent total production and final demand, and A represents a 

particular set of technical coefficients needed to produced one unit of output from either 

the basic or nonbasic portions of the economy. 

Economic base analysis starts to depart from input-output analysis at this point 

because assumptions are made which allow some of these terms to disappear. The 

assumptions are that. (1) only basic industries export; (2) the nonbasic industries sell to 

themselves and to basic industries; and (3) the basic industries do not sell to each other. 

For Xb, the only significant component, then, is final demand/,, since the core 

idea behind economic base analysis is that exports dominate and drive the nonbasic 

portion of the economy. Linkages between individual basic industries and interindustry 
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sales from basic to nonbasic industries do not exist based on the assumptions already 

mentioned (Abn = Abb = 0) or are negligible. For Xn in this formulation, the linkages or 

interindustry transactions form the thrust of the economic base model and the resulting 

multiplier. The final demand is not assumed to exist since nonbasic industries do not 

export outside the region. Am, represents the input mix for products between nonbasic 

industries. Finally, Anb also represents the input mix for products going from the 

nonbasic to basic industries. 

Returning to the initial assumptions of economic base analysis, the above 

equations can be rewritten as: 

X b =/ b  2 .21  

xn = AnbXb + AnnXn + fn . 2.22 

This clearly shows that the level of nonbasic activity is a linear function of the final 

demand for basic products, a principle that is conceptually in accordance with the 

regression models used to date. 

To firmly place the economic base model within the terms of input-output 

analysis, the two equations written above can be rewritten as the following matrix 

equation: 

X, 0 

A„b  «  X„  

0 X 
+ 

0 

.A. 
2.23 

Using the Leontief inverse matrix yields the solution to this equation: 

Xn=[I-Ann]"'Anb/b. 2.24 

The specific implications of this model are the following. Hewings (1985) explicitly 

states that the strict rules governing flows in the economic base approach are not 

indicative of the way things work in an economy. Based on the equations just developed, 

one might get the idea that firms solely sell to either the local or export markets, but not 
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to both. "In reality, however, few sectors serve either the local or export market 

exclusively..." (Hewings, 1985, p. 19). Input-output analysis highlights very clearly the 

apparent flaw in the economic base logic and the mixed nature of individual industries 

and firms which straddle the line between the basic and nonbasic portions of the 

economy. To summarize, the assumption of economic base analysis that some sectors 

(or industries) of the economy do not trade with others does not seem realistic. It seems 

a better model is needed where all sectors and industries trade with each other. 

It is important to note that some important features of input-output analysis are 

excluded in this specific formulation. For example, the rich detail on sectoral 

transactions (based on industry classification) that lead to the estimation of sectoral 

multipliers is not specified (more on this later in the chapter). Also, an important aspect 

of input-output analysis that is not explicitly defined is the consumption of households 

and the induced effect household consumption has on output from all the sectors of the 

economy. In many uses of the economic base approach, this consumption aspect is the 

most prevalent idea behind the multiplier, not interindustry transactions (Tiebout, 1962). 

However, as Isard (1960) notes: 

An economic base multiplier derived by strict application of the firm-by-firm 
method can be claimed to be a combination of two types of multipliers. The first 
type of multiplier is determined by the extent to which the final export products 
contain or utilize intermediate products locally manufactured .... The second type 
of multiplier is the Keynesian-type multiplier dependent on changes in local 
income flows and determined by the consumption habits of employees of the 
export industry, of the intermediate industry, and of the service industry (p. 201). 

The previous discussion has already suggested that any model of the economy appears to 

make more sense when interindustry transactions between all parts of the economy (basic 

and nonbasic) are assumed to exist and are taken into account. To reinforce this idea, the 
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next section centers on a discussion of the Keynesian multiplier and the relationship it 

has with economic base analysis. 

SJ Economic Base Analysis and the Keynesian Multiplier 

Economic base theory relates very well to some fundamental ideas in Keynesian 

macroeconomic theory and the foreign trade multiplier. Hewings (1985) shows a famous 

fundamental identity in the national economy as follows: 

Y = C + 1 + G + E 2.25 

where: Y is gross national product; 
C is consumption; 
G is government expenditures; 
E is net exports. 

Assuming that 1, G, and E combine to form E', and that the relationship between income 

and consumption is defined as follows: 

C = cY 2.26 

where c denotes a ratio of the average propensity to consume. Some addition and 

algebraic manipulation leads to the following equations: 

Y = cY + E' 2.27 

= [1/(1 -c)]E'. 2.28 

Thus the relationship states that income is a function of E' and controlled by the 

propensity of people to consume~the larger propensity, the greater the increase in 

income. The term which includes the propensity to consume (1/1-c) represents the 

Keynesian multiplier, and this forms a direct measure of the additional revenues 

generated by each round of expenditures as a dollar goes all the way though an economy. 

To a degree, economic base theory applies this concept to the subnational scale, 

except that the basic/nonbasic ratio is used instead of the propensity to consume locally 
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produced products. The amount of money which stays locally is related to the relative 

size of each portion of the economy, nonbasic to basic. However, in this case it is 

important to note that the Keynesian multiplier, which relates to economic base analysis 

so well, looks at the consumption of products from all parts of the economy, and the 

ensuing rounds of expenditures may come from both basic or nonbasic industries. 

Pulling together the arguments and problems just presented in the last few 

sections, a large question becomes apparent. The traditional model of economic base 

theory can generally be expressed in this manner: 

En =/(Eb) 2.29 

where short-run economic change in the nonbasic employment is simply a function of 

basic employment. The question is whether this model is adequate enough to explain 

what goes on in the economy, or is the following general model more appropriate: 

En =/(Et) 2.30 

where nonbasic employment is more a function of total employment in the economy. In 

the second model represented in Equation 2.30, an exogenous impact to the basic sector 

drives change in the whole economy which then drives new nonbasic employment. 

Additionally, in the latter model all sectors play a role in driving nonbasic employment 

and the problem of single firms selling both locally and outside the community is 

removed. There is a very fundamental difference between the two approaches. Even 

though the traditional model is still commonly used, the second approach has long had 

support from a number of researchers (Blumenfeld, 1955; Tiebout, 1956, 1962) and 

seems to make more sense. 
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5.4 Disaggregation: Moving Towards the Input-Output Model 

The input-output formulation provides insight into another important aspect of 

economic base analysis which has received scant attention in the literature. First, it is 

necessary to move away from the strict input-output formulation of the economic base 

concept, and to return to the more common version of the input-output table usually seen 

in the literature (Isard, 1960; Hewings, 1985; Miller and Blair, 1985). 

In the standard input-output table, the flows are from one industry i to another 

industry j. When the amount of the transaction or flow is divided by the total output of 

the destination industry, the technical coefficient is produced. This technical coefficient, 

a,j, represents the cents worth of input i needed to produce one dollar's worth of output j. 

Following the above description, the table looks like the following: 

X,"  ah ! a, X,"  ii ij 
X a :: la J _ J' • JJ 

f 

fj 
2.31 

Following Braschler (1972), the above relationships can be reduced to this form: 

(I - A) X =/ 2.32 

where: I is an identity matrix; 
A is a matrix of ai} coefficients; 
X is a column vector of outputs; 
/is a column vector of final demand. 

At this point, the standard procedures already outlined above are completed, 

including the calculation of the Leontief inverse matrix: 

X = (I-A)"'/ 2.33 

However, what was not discussed earlier was the fact that the inverse matrix represents 

what a change in final demand requires in terms of inputs from the rest of the regional 

economy. As a result, assuming that the /yth element of (I - A)"1 is bu, then the column or 
n 

sectoral multiplier can be calculated from the inverse matrix and is equal to ^ b t j  .  
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These sectoral multipliers are a direct measure of the impact on an economy caused by 

an increase in final demand in a given sector. 

This result is one of the fundamental products of input-output analysis, and the 

ability to estimate these multipliers is one of input-output analysis' greatest strengths. 

Economic base theory does not preclude the disaggregation of the basic portion of the 

economy to achieve something analogous to these sectoral multipliers, but few attempts 

have been made to do so. Some of the literature already mentioned does feature 

disaggregation into individual basic sectors, including Weiss and Gooding (1968), 

Braschler (1972) and McNulty (1977). However, none does a systematic disaggregation 

which uses both a wide range of sectors and a sound technique for allocating the basic 

and nonbasic portions of the economy. 

For example, Braschler (1972) and McNulty (1977) both use the assumption 

approach to allocate employment into either basic or nonbasic employment or income. 

Weiss and Gooding (1968) are a little more precise by using a combination of the indirect 

methods already discussed, but they narrowed their analysis to only a few large sectors. 

An additional omission is that none of the researchers disaggregated nonbasic 

employment to determine which nonbasic sectors are most affected by changes in a 

particular basic sector. 

It appears that there is a large void in the literature on this subject. The exciting 

breakthroughs made by Weiss and Gooding, and Braschler, have not been utilized and 

extended since they were first introduced over twenty years ago. This is the case even 

though there is little doubt that one of the greatest benefits of input-output analysis is the 

ability to estimate sectoral multipliers. A systematic analysis which examines the exact 

nature of the relationships between sectoral basic and sectoral nonbasic employment is 

needed to determine if what seems like a promising but neglected area of research does 
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indeed provide good statistical results, thus leading to the estimation of reliable sectoral 

multipliers. 

6. Conclusion 

A great deal of research has gone into resolving some of the conceptual and 

practical problems which surround the economic base approach to measuring economic 

impacts. Many of conceptual difficulties are still open to debate. On the other hand, 

some work has been done to make economic base analysis a bit more robust. One way 

this has been accomplished is by using regression models that measure the actual changes 

occurring in the economy. 

However, the two important issues just outlined in the last few sections will be 

difficult to examine unless problems surrounding the acquisition and allocation of data 

are not resolved. In attempting economic base analysis, accurate information on what 

levels of basic and nonbasic employment exist in a community is crucial. In the end, it 

appears that precise survey numbers are going to be needed to test some of the models 

and approaches that have been proposed and developed over the years. A reliable and 

accurate data set will permit a systematic comparison and evaluation of many of the 

models currently appearing in the literature. Without new research in the direction just 

suggested, it would be difficult to disagree with Richardson's (1978, 1985) dismal view 

of the potential for continued work in the area of economic base analysis. Fortunately, 

there have been some major strides to remedy this precise problem. 

One long-term test of the economic base approach involves the Arizona 

Community Data Set. The ACDS was developed from a series of surveys of small 

communities over a 15 year span, surveys that were designed to eliminate many of the 

contentious issues which have plagued economic base analysis at the conceptual and 
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practical level. The exact methodology of the survey, the results, and the work produced 

using this data set have allowed researchers to get away from some of the practical 

application problems which have played a major role in the criticisms of economic base 

analysis, and to address the fundamental conceptual problems. 

Since this data set is available, the fundamental issues can be restated into two 

precise research questions: 

1. Which of the two general economic base approaches presented is better? More 
specifically, which is more likely to produce not only a better idea of what is taking 
place in the economy after an impact, but also produces better estimates of the 
multiplier? 

2. Through sectoral disaggregation, can the relationships between sectoral nonbasic 
and sectoral basic employment be used to provide reliable estimates of sectoral 
multipliers that resemble those derived through input-output analysis ? 

This analysis assumes that many of the problems and issues already noted are 

familiar to those who still favor the more traditional aggregated approaches. If that is the 

case, then it seems likely that many researchers must assume that the traditional 

approach, which primarily emphasizes the direct role of exports on local economic 

activity, offers estimates just as good as an approach which emphasizes the role of the 

entire economy after an increase in exports. This second approach, as noted earlier, is 

more in line with Keynesian macroeconomic theoiy. Additionally, the lack of continued 

research related to disaggregation might stem from problems with the allocation of the 

basic and nonbasic portions of the economy, leading some to question the validity of the 

sectoral relationships tentatively established by others in the 1970s. Whatever the 

reasons for the lack of research into these two areas, with the ACDS, both of these issues 

can be examined empirically. However, before going any further, it is important to 

discuss the ACDS and the work surrounding it in some detail. 
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Chapter 3 

THE ARIZONA COMMUNITY DATA SET 

AND ASSOCIATED EMPIRICAL WORK 

1. Introduction 

Based on all the problems frequently cited concerning economic base analysis, it 

is apparent that survey data are crucial to obtaining reliable multiplier estimates. To a 

degree, the ACDS has filled that important gap in the research. The origin and evolution 

of this valuable data set is interesting and worth discussing in some detail. What was 

originally an isolated survey done at the request of state officials turned out to be a 

project involving a long series of surveys which continue today. In a lucky twist of fate, 

it is now apparent that the benefits derived from the project far exceed anything 

originally envisioned by the survey's founders and developers. 

This chapter examines the ACDS, including a description of the goals behind the 

project. In the second section, the general methodology of the surveys is presented. 

Finally, the last section reviews the research published over the last thirteen years 

utilizing the ACDS. While the overall theme behind the research papers has been the 

evaluation of the economic base approach, one or two subtopics have received special 

attention. 

2. The ACDS Project: History and Goals 

There were a number of objectives behind the surveys which form the ACDS. 

One objective was to introduce University of Arizona students to the task of assembling, 
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collating, and interpreting large volumes of economic data. The eventual product of a 

given survey was a comprehensive report on the economic structure of a particular area 

or community (see Brown, 1976) Clifton-Morenci report for a sample). The project has 

proven very valuable as actual field experience for students who anticipated eventually 

doing such things after graduating. 

The funding sources foT the project were the eventual audiences for the reports 

generated over the past twenty years. They include officials involved in economic 

planning and development at the community level, and officials in the Arizona Office of 

Economic Planning and Development (currently named the Arizona Department of 

Commerce). The reports by themselves have proven to be useful to community planners 

at each locale, but as a collective source of information, they probably have proven to be 

even more valuable. As one of the reports notes, they are the only comprehensive source 

in the state on community-specific information and a source that has been utilized by 

many other state agencies over the years (Brown, 1976). Additional beneficiaries of the 

collected data set have been graduate students working on their theses for the Department 

of Geography and Regional Development at the University of Arizona. Several students 

over the years have completed their M.A. degrees writing theses using the data set as a 

valuable source of primary economic data that is unobtainable elsewhere. 

Finally, the ACDS has been the source of data for a series of papers completed 

over the last thirteen years on many different facets of economic base analysis. Among 

the topics covered are: the calibration of economic base models, the testing of indirect 

methods of employment allocation, the testing of some fundamental concepts and 

assumptions in economic base analysis, etc. As Gibson and Worden (1981) note: 



51 

Although it is awkward, time consuming and expensive, a complete census of all 
base area establishments is certainly the most satisfying means of assuring that 
the economic base multiplier reflects the peculiarities of a given study area 
.... Because our data set is large [47 surveys, some more than once], we are in a 
position to develop generalizations that cover communities with substantially 
different employment structures and populations (p. 147). 

The development of this very precise and accurate cross-sectional database for use by 

researchers may turn out to be the most valuable product of the entire project, even long 

after the data has become too outdated for local officials to use. A detailed examination 

of the methodology of the surveys used to compile the ACDS reveals why the whole 

project is so valuable to researchers interested in examining economic base analysis. 

3. The Surveys 

The towns surveyed for the project were primarily in Arizona, ranging in 

population from 1,500 to 15,000. Two other towns outside the state were surveyed, 

Simla in Colorado and Blythe in California. Some communities were isolated, and 

others were on main highways. Some had a diverse employment structure, while others 

emphasized only a few industries. Figure 1 shows the exact location of all the towns 

surveyed in Arizona. The Appendix contains a listing of the towns surveyed, the year of 

the survey for each and some of the general employment statistics. What follows is a 

discussion of the ACDS that draws heavily from Gibson and Worden (1981). 

Carried out over a 15-year span from 1975 to 1990, the surveys all followed a 

specific set of procedures and used a similar questionnaire (see the Appendix for a 

sample questionnaire). The areas of the survey were geographic entities, and not 

necessarily legal entities. Desired was a "free-standing agglomeration in which there is a 

high degree of closure in the purchase of low-order goods and services" (Gibson and 

Worden, 1981, p. 147). The base areas generally went out ten miles from the center of a 
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Figure 1 
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particular community. In some instances, this meant that more than one distinct 

community was included in a survey (e.g., Globe-Miami). 

An effort was made to contact every employer in a particular survey area, and by 

the estimates of the surveyors, 99 percent were contacted. Included in the information 

gathered from each establishment were sources of revenue and the place of residence for 

each employee. Most importantly, each establishment was questioned as to what 

percentage of their business came from outside the survey area, which in turn allowed for 

the bifurcation of employment into basic and nonbasic activities. Sector classifications 

were made down to the 4-digit SIC code. These 4-digit level classifications were later 

aggregated to the 1-digit level (sometimes 2-digit level) for use in statistical analysis, and 

are listed in Table 1. Also shown in Table 1 are the abbreviations for the sectors used 

throughout this thesis. 

It should already be evident that the survey considered and attempted to address a 

number of issues. The fact that small towns were used eliminates many of the theoretical 

concerns about intersectoral linkages and intermediate products. A number of 

researchers have emphasized the importance of limiting economic base analysis to small 

communities to assure good results. The actual survey clearly indicates which employees 

derived jobs from basic or nonbasic sales. A solution to this issue alone should greatly 

increase the level of confidence in the multiplier estimates derived. 

A number of other adjustments were made to further "clean up" the data. Full

time employee equivalents were calculated to eliminate part-time and seasonal employee 

distortions—an important characteristic of some tourist towns. Also, surveyors tried to 

identify all those who worked in the community but lived outside the base area, since the 

wages received from their jobs may or may not directly affect employment in the survey 

area. Another manipulation was completed to account for out-commuters. 
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Table 1 — Aggregated Sectors in the Arizona Community Data Set* 

Transportation, Comm. & Utility (TCPUT) Public Administration (PADAM) 

Transfer Payments (TR) 

* All employment figures initially surveyed at the 4-digit SIC level and aggregated to 10 sectors shown 
above for basic and nonbasic employment. 
** Capitalized abbreviations are used in the thesis text. 

Agriculture (AGRIC)** 

Mining (MINIG) 

Construction (CONST) 

Manufacturing (MANUF) 

Wholesale Trade (WTRAD) 

Retail Trade (RTRAD) 

Finance, Insurance & Real Estate (FIRES) 

Services (SERVS) 
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The survey addressed another important concern of many economic base critics, 

wage differentials between industries. A new job added in a high-tech sector may have a 

larger impact than a new agricultural or service job. The job totals for each survey area 

were weighted with national averages. Even though these figures may be off to a degree 

because of different regional averages in wages due to cost of living variations, the 

proportions between one job and another should not be very different. 

The final manipulation was the addition of outside income, or transfer income. 

Although private sources of income such as pensions were not surveyed, many 

government sources such as social security, food stamps, and unemployment insurance 

were measurable. These transfer payment totals were then converted to full-time 

employee equivalents. Although not comprehensive in nature, these figures did give 

surveyors some idea of the magnitude of this important element in the economy. 

Taking into account all the manipulations and adjustments, Gibson and Worden 

(1981) found that even with incomplete coverage of outside transfer payments, this single 

modification produced the greatest single change in the size of multipliers estimates. 

Each of the individual manipulations caused distinct shifts in the resulting multipliers, 

some increasing the multiplier and others decreasing it, with different degrees of change 

in different towns. All added up, the adjustments caused a change in the multiplier 

ranging from a five percent decline in one town, to a sixty-one percent increase in 

another town. In two-thirds of the communities, the multipliers changed by over twenty 

percent. This confirmed many of the claims made by critics concerning some of the 

underlying problems associated with the data used in economic base forecasts. 
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4. Empirical Work Utilizing the ACDS 

With a large portion of the data set already generated, the study by Gibson and 

Worden (1981) examined a number of practical issues. The average multipliers (E,/Eb) 

estimated from the ACDS were compared with those estimated using samples of varying 

size (10%-90% of a full survey) and on samples using only significant firms (firms with 

at least 5, 10, 15, 20, 25 FTE). Additionally, the ACDS multipliers were compared with 

those estimated using some of the shortcut procedures for allocating employment 

(location quotients, minimum requirements). Gibson and Worden found that partial 

samples result in significant errors in the estimated multipliers, and that the minimum 

requirements technique provides the best available results when census survey data are 

not available. Their paper helped establish the basis for using the ACDS for further 

investigation and refinement of multiplier estimates. 

The next paper on the topic by Mulligan and Gibson (1984b) sought to calibrate 

several models for determining employment change. Among the relationships 

hypothesized were: 

En = a + pEt 3.1 

where nonbasic employment is driven by either total employment or: 

En = a + pEj + <|> TR 3.2 

where nonbasic employment is driven by total employment and transfer payments or: 

Et = a + pEb 3.3 

where total employment is driven by basic employment. They concluded that the model 

represented by Equation 3.2 with total employment and transfer payments is the best and 

yields the highest adjusted R2 (multiple coefficient of determination) and lowest SEE 

(standard error of the estimate). 
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Also examined by Mulligan and Gibson were some of the fundamental 

assumptions of economic base analysis (Tiebout, 1962): that the relationship between 

nonbasic and total employment is linear, and that the marginal propensity to sell locally 

is similar in communities of comparable size. Without evidence to support these 

assumptions, later work using regression would have become more difficult, if not 

impossible. Using the ACDS, Gibson and Mulligan empirically demonstrated that these 

theoretical underpinnings are correct. 

Once Mulligan and Gibson had shown that the general assumptions of economic 

base analysis hold, the next stage in the research moved on to include a number of ideas 

common to geographical analysis. First, the idea of functional specialization was 

introduced into the ACDS, a long-term interest of geographers (Yeates and Garner, 

1976). In functional specialization, the structure of a town, city, or region is explicitly 

recognized, usually based on employment, which is then used as a basis for classifying 

the areas of interest into types or groups. Although towns and cities become more 

economically complex with increasing size, "it is common to find the urban economy 

dominated by one or more major economic activities" (Yeates and Garner, 1976, p. 

155). The purpose of the classification is to search for regularities in employment 

structure that may explain the spatial patterns of cities (Yeates and Garner, 1976). 

The second new avenue of research introduced into the ACDS based research was 

the use of contextual variables that might be related to nonbasic employment levels. In 

the last chapter, such things as migration levels, unemployment levels, and transfer 

payments were suggested as variables which might influence changes in the levels of 

nonbasic employment. Some of these variables may be economic in nature, such as the 

unemployment rate, or spatial, such as the proximity to a highway. Including these 
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variables should provide a more comprehensive picture of the actual relationships 

between basic and nonbasic employment in the region. 

Mulligan and Gibson (1984b) noted these two issues in their paper, but did not 

fully address them. For example, they started to explore functional specialization, but 

they used very aggregated categories for their classifications, and the actual classification 

procedure was relatively simple. Additionally, in their conclusion, they noted that "the 

multiplier estimates could probably be refined even further by incorporating locational 

and other socioeconomic variables into the least squares calibrations" (p. 236). 

Subsequently, all the ACDS based literature published has focused to a degree on these 

issues. 

A paper by Mulligan and Reeves (1986) used cluster analysis, a much more 

rigorous classification procedure. The Appendix shows a sample output tree diagram 

from Mulligan and Reeves' paper used for making the groupings based on the data set at 

the time (only 40 towns). Running the same procedure on ACDS as it stands today 

(n=47) produces a new tree diagram, and the functional groupings shown in Table 2. 

A simple statistical analysis of the employment structure reveals the differences 

between the functional types of towns (see Table 3). Diversified towns have a fairly even 

spread of employment in most of the basic sectors, with four sectors figuring 

prominently—MANUF, RTRAD, SERVS and PADAM. However, in the other four 

functional-types of towns, key sectors drive the classification process; hence the name 

attached to each type. For example, MINIG in mining towns shows the most dominant 

role of any type of specialization with that sector accounting for, on the average, 75% of 

the employment. This pattern also comes out strongly for MANUF (57.9%) in 

manufacturing towns, and TCPUT (45.6%) in utility towns. As would be expected, there 

are two dominant sectors in service and trade towns, RTRAD (28.6%) and SERVS 



Table 2 — Classification of Functional Types of Towns - ACDS 

Diversified Manufacturing Mining Service & Trade Utility Other 

Benson Douglas Bisbec-74 Bisbee-81 Page Ajo 
Casa Grande Fredonia Bisbee-75 BIythe* Springerville -86 Bisbee-86 

Chandler Lake Havasu City Clifton Holbrook St. Johns-80 Florence 
Snowflake-77 Simla* Globe-78 Parker St. Johns-81 Gilbert-78 
Springerville Snovvflake-81 Globe-84 Payson Gilbert-81 
Verde Valley Snowflake-87 Superior Pinelop St. Johns-74 

Whiteriver Sa fiord St. Johns-77 
Williams Sedona 

Show Low-77 
Show Low-82 
Show Low-89 

Tombstone 
Wickcnburg 

Willcox 

Tolleson 
Winslow 

* BIythe, CA, and Simla, CO. The remainder of the towns are in AZ. 
The dates for all the surveys are in Appendix A. 



Table 3 — Employment Characteristics for the Different Functional 
Types of Towns (Percentage Employed in a Particular Sector) 

Functional Types of Towns 

All Diversified Manufacturing Mining Service and Utility 
(n=47) (n=8) (n=6) (n=6) Trade (n=14) (n=4) 

Total Employment (E,) 

Mean E, 1872.9 2127.9 2012.1 3217.8 1807.9 1412.3 
Mean % AGR1C 2.0 1.9 1.1 0.1 1.1 0.2 
Mean % MINJG 7.2 1.6 0.2 50.3 0.8 0.0 
Mean % CONST 5.2 4.4 4.9 1.4 3.5 10.4 
Mean % MANUF 10.4 18.3 36.7 1.3 3.8 2.9 
Mean % TCPUT 8.0 5.1 4.2 2.6 8.1 30.1 
Mean % WTRAD 2.7 1.9 3.4 1.2 3.2 1.1 
Mean % RTRAD 21.8 22.5 13.9 15.6 31.0 15.9 
Mean % FIRES 3.8 2.8 2.4 2.2 6 1 3.2 
Mean % SERVS 26.2 27.3 24.9 17.3 31.6 22.9 
Mean % PAD AM 12.6 14.1 8J SLQ 10.8 13.2 

100% 100% 100% 100% 100% 100% 

Basic Employment (Eb) 

Mean Eb 1064.3 1159.7 1143.7 20594 934.4 897.8 

Mean % AGR1C 2.8 2.8 1.7 0.1 1.4 0.0 
Mean % MIN1G 11.0 2.7 0.4 74.9 1.7 0.0 
Mean % CONST 6.1 4.9 4.4 0.5 3.0 15.5 
Mean % MANUF 15.7 29.8 57.9 1 . 1  5.3 2.6 
Mean % TCPUT 8.4 5.0 2.0 1.1 7.8 45.6 
Mean % WTRAD 3.2 2.2 3.1 1.1 3.7 0.6 

Mean % RTRAD 15.9 14.7 8.5 5.8 28.6 8.3 
Mean % FIRES 2.8 2.0 1.4 0.7 5.3 1.9 
Mean % SERVS 20.5 20.2 13.5 8.4 31.6 11.6 
Mean % PADAM 13.5 15.7 &9 6J) 1 1 . 6  13.7 

100% 100% 100% 100% 100% 100% 
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(31.6%). This just highlights the fact that there are differences between these functional 

types of towns, and it seems reasonable that there might also be different sectoral 

multipliers in the various types. 

Mulligan (1987) examined both of these issues by using the functional types to 

fully explore the effect of government transfer payments on multiplier estimates. He 

found transfer payments were very significant and that when they were not specifically 

accounted for in the regressions the resulting multipliers were biased upward. 

Additionally, he found that these payments varied between the types of towns in the 

study, suggesting that very important information was being lost when the towns were 

aggregated into one large grouping. 

In the past few years, three more papers have been published that continue the 

work on developing better models that take into account the difference likely to arise 

between different types of towns, and that additionally take into account more contextual 

variables. In Mulligan and Kim (1991), a number of new models were tested that use 

several independent variables to describe the change in nonbasic employment level. The 

authors settled on a model that has nonbasic employment in sector i as a function of the 

adjusted total employment (total employment minus nonbasic employment in sector i) 

plus significant transfer payments. This was done for each nonbasic sector to learn 

which sectors are most influenced by changes in basic employment. Also, towns were 

separated into functional types to determine the differences between the coefficients. 

After this disaggregation, the regressions were rerun with the new smaller samples. 

Finally, of note is the comparative analysis of multipliers on which the authors based 

their conclusions, an extremely useful technique for looking at the various strengths and 

shortcomings of a given model. 
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Another paper by Mulligan and Fik (1994) used dummy variables in the following 

model: 

Eni = ao1 + ai1ERi+a2iTR + a1jPT 3.3 

where: E„; is nonbasic employment in nonbasic sector i (1 < i < 10); 
ERi is residua] employment equal to Et-Em (surrogate for total employment); 
TR is government transfer payments; 
PT is population potential, a measure of a towns proximity to a large 

metropolitan area. 

There was a clear rationale for specifically using dummy variables to estimate the 

multipliers. The small number of cases representing each type of town in previous work 

was "clouding the amount of confidence" the authors had in the results (Mulligan and 

Fik, 1994, p. 3). To avoid this problem, dummy variables were used to determine if the 

multipliers could be estimated more accurately than previously done in Mulligan and 

Kim (1991). Using the dummy variable methodology led to better results statistically and 

also permitted the researchers to learn which of the two primary variables, residual 

employment or transfer payments, most significantly affects the nonbasic sectors in 

certain functional types of towns. Encouraging results were obtained when the 

contextual variable potential was included in the regression analysis, suggesting future 

research using these types of variables was warranted. 

Finally, and on a slightly different track, is Mulligan's (1994) examination of 

what happens to a community before and after a large impact (e.g., a large factory opens 

in a very small town). He pointed out that multiplier estimates should be adjusted to 

reflect how a small community changes from one type of town to another after a large 

impact. Mulligan used a distance-weighting model to measure how close each 

community is to an ideal functional type and then measured how they change after the 

impact. This paper addressed some of the problems first mentioned in Chapter 2 
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concerning how a town changes as a result of the initial impact, offering a more complete 

picture of the multiplier process in small towns. 

5. Summary 

Mulligan's last paper signifies the current state of affairs using the ACDS. The 

models have gone from using simple aggregate models of employment multipliers, all of 

which assumed that impacts were small and thus did not change the structure of a 

community, to a much more robust set of models where disaggregated multipliers are 

available and which take into account the changes that take place in a very small 

community due to even modest infusions (in big city terms) of jobs. Overall, economic 

base analysis has been refined through the use of a very detailed data set that allows for a 

much better understanding of the local economic multiplier. 

Returning to the last chapter, the research questions defined are posed again in 

light of the additional research using the ACDS. Which of the two general approaches to 

economic base analysis is more likely to produce not only a better idea of what is taking 

place in the economy after an impact and also produce better estimates of the multiplier? 

It is apparent some preliminary work has been completed. A number of simple models 

where nonbasic employment is a function of basic or total employment have been tested. 

The previous literature using the ACDS also show some work on disaggregation, but the 

work is incomplete, and only one short note mentions a potential link with input-output 

analysis (Mulligan and Gibson, 1983a, discussed in more detail in Chapter 5). Overall, 

only a few steps have been taken towards addressing the issues presented in the last 

chapter, and much remains to be done. 
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Chapter 4 

A TEST OF THE ECONOMIC BASE CONCEPT: 

TRADITIONAL VERSUS KEYNESIAN APPROACHES 

1. Introduction 

The ACDS has helped researchers examine an assortment of approaches and 

models that measure economic impacts in small rural communities. As previously noted, 

using consistently high quality data for a systematic test of some fundamental notions 

related to economic base analysis was apparently never attempted before the ACDS, a 

situation which certainly played a role in the criticism frequently aimed at the whole 

economic base concept. The general goal of this chapter is to add to the base of 

empirical research completed to date, utilizing and testing a number of different models 

that estimate the economic base multiplier. From the empirical research results obtained, 

it is possible to specifically address and answer the first research question posed at the 

beginning of the thesis—which of the two approaches to economic base analysis produces 

better multipliers estimates while providing a better idea of the interactions in an 

economy after an impact? 

The first model introduced uses the traditional notion of the economic base 

approach where basic employment drives change in nonbasic employment. However, 

this model differs from much of the previous work by disaggregating basic and nonbasic 

activities, thereby permitting the estimation of differential sectoral multipliers. This 

model is referred to as the traditional model. OLS regressions are run to examine the 

relationships between sectoral basic and nonbasic employment. From these 
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relationships, inferences and assertions are made on the nature and magnitude of changes 

in employment which may occur as a result of an impact. 

The next model introduced contains an entirely different variable, the nonbasic 

surplus, which puts the model more in line with Keynesian macroeconomic theory 

wherein all sectors potentially play a role in economic change. Instead of assuming all 

growth in a particular nonbasic sector is exclusively driven by change in the basic sector, 

this model permits all sectors, including the remaining nonbasic sectors, to play a role. 

This variant of the model is referred to as the adjusted traditional model, or simply as the 

adjusted model. 

Finally, both of these models are modified to permit the specification of 

functional types of towns or communities and the role they may play in the multiplier 

estimates. The specification of functional types is done by utilizing dummy variables and 

is tested on both models. By using this methodology, it is possible to determine if these 

differential multipliers change, depending on the employment structure of the 

community. 

The last part of this chapter presents a discussion of all the results along with a 

comparison of multiplier estimates previously obtained by other researchers. The 

primary focus of the analysis is to specifically address the first primary research question 

just stated above. In addition, the multiplier comparisons permit the examination of the 

biases introduced by each of the general models, plus the effect of functional 

specialization. 
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2. The Empirical Models for Deriving Differential Sectoral Multipliers 

2.1 Introduction 

The most recent models that utilized the ACDS disaggregated the nonbasic sector 

only, leaving the basic sector intact as a single body. More precisely, the work by 

Mulligan and Gibson (1984b), and Mulligan and Kim (1991) developed models such as 

this: 

E™ = a + pEb + <|)TR 4.1 

where: Eni is nonbasic employment in sector i (1 < i < 10); 
Eb is basic employment (aggregate of all basic sectors); 
TR is transfer payments (FTE equivalents). 

The coefficients represent differential estimates of how employment levels in nonbasic 

sector i are related to an autonomous element (a), basic employment levels, and transfer 

payments. It was noted in Chapter 2 that some researchers had extended the scope of this 

general model by disaggregating the basic sector to estimate differential sectoral 

multipliers (Weiss and Gooding, 1968; Braschler, 1972). 

In this chapter, the following procedure is employed that duplicates the 

disaggegation developed by earlier researchers. Employment is divided into sectors 

based on 1-digit SIC codes, and then bifurcated into basic and nonbasic components. 

The result is 20 sectors, 10 basic and 10 nonbasic (see Table 1 for sector labels). After 

the disaggregation, the typical regression equation constructed is similar to Equation 4.1, 

with the left side representing a particular nonbasic sector. However, the right side of the 

equation representing the basic portion of the economy is now in a disaggregated form 

with ten basic sectors. Next, the regressions are performed over an index i of 1-10 with 

each regression representing a particular nonbasic sector. With this general type of 

model, it is possible to examine the differential effects of each basic sector on a 

particular nonbasic sector, and to estimate the sectoral multiplier. The process reveals a 
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clearer picture of the actual sectors that play a significant role in the levels of nonbasic 

employment. The disaggegation as just described is a device common to all the models 

developed in the remainder of this chapter. 

An important consideration needs to be addressed in using this methodology. As 

in all regressions with a large number of independent variables, the problem of 

collinearity arises (Kohler, 1988). In regards to the estimation of sectoral multipliers, 

Weiss and Gooding (1968) stated that this problem must be eliminated if the differential 

multipliers are to have any validity. A correlation matrix was produced (see Table 4) and 

the only sectors that show a large amount of correlation are SERVS and RTRAD. 

However, these Pearson correlation coefficients and all the others are lower than 0.8, 

indicating that collinearity among the variables involved in any particular regression is 

probably not a problem with the ACDS (Kohler, 1988). 

2.2 The Traditional Model: Basic Employment Inducing Nonbasic Employment 

The first model developed is similar to the elementary model in Equation 4.1 and 

as tested in Mulligan and Gibson (1984b), except now the basic as well as the nonbasic 

portions of the economy are disaggregated in the following manner. Note the slightly 

different notation now used: 

Eni = a0 + a,Ebl+. . . + a,0Ebj + auTR 4.2 

where: E„j is nonbasic employment in sector i (1 < i <10); 
a is the direct requirements coefficient numbered 1-11 (subscript) 

and derived with nonbasic sector i as the dependent variable; 
Ebj is basic employment in sector j (1 < j < 10); 
TR is transfer payments (FTE equivalents). 

After this disaggregation, the first steps involve running a series of regressions using 

stepwise forward addition and backward elimination with entry and exit f-test 



Table 4 - Pearson Correlation Matrix of Independent Variables* 

TR AGRIC MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM 

TR 1 

AGRIC 0.14 1 
MINIG 0.19 -0.09 1 
CONST -0.19 0.02 -0.18 1 
MANUF 0.35 0.20 -0.11 -0.02 1 
TCPUT -0.10 -0.18 -0.13 0.41 -0.12 1 
WTRAD 0.28 0.38 -0.05 0.14 0.18 0.02 1 
RTRAD 0.64 0.01 0.04 -0.11 0.25 0.30 0.36 1 
FIRES 0.35 -0.01 -0.12 0.21 0.26 0.29 0.35 0.64 1 
SERVS 0.53 0.06 0.09 0.00 0.29 0.22 0.29 0.73 0.67 

PADAM 0.24 0.10 0.06 -0.04 0 17 0.01 -0.06 0.21 0.06 

* All correlation coefficients in matrix estimated from basic employment sectors 
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probabilities of 5% and 10% (Kohler, 1988). All these regression procedures are 

completed to insure stability in the final configuration of independent variables. Only 

those independent variables significant at the 10% level or better are kept. 

Some subjectivity is used at this point. Since negative regression coefficients do 

not make sense in this model's configuration (assuming positive increases in basic 

employment are related to positive changes in nonbasic employment), on the few 

occasions when they result, they are removed and the regressions rerun. The goal is to 

find the one to five sectors that seem to work best followed by a search for a natural 

cutoff point. In some cases, a sector coefficient is retained even if it goes slightly over 

the threshold of 10%. Keeping more than five independent variables raises the 

possibility of over-fitting the model because of the large number of independent variables 

as compared to the number (47) of cases available for regression. In terms of degrees of 

freedom, this appears to be at the outer limit but still reasonable enough to retain 

confidence in the results (see Mulligan and Fik, 1994). 

A feature in the SYSTAT program used in this analysis, the interactive mode, 

greatly aids the decision process by which variables are kept. This feature permits the 

addition or removal of variables one at a time. As a result, the interactions that take 

place between each specific configuration of variables can be probed. This procedure, 

when combined with the stepwise selections made by the computer (based on pre-set 

criteria), add a large degree of flexibility to the analysis while also providing a significant 

amount of insight into the interactions of all the variables. Care and a good 

understanding of the interactions is needed while using this procedure because any 

number of configurations can be removed, each with approximately the same test 

statistics. This methodology is used to run all the regression analysis in this and later 

sections of this chapter. 
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Using the disaggegated traditional model, the following a priori hypothesis is 

made: 

Hypothesis 1 — Three sectors, MANUF, RTRAD and TR (transfer payments) 
will emerge as significant in the regressions at this level of disaggregation. 

First, MANUF will be significant because it has traditionally played a leading role in 

driving change in other sectors of the economy (Tiebout, 1962). Second, because many 

of the towns are oriented toward outside trade (tourists, outlying area residents, etc.), 

RTRAD will play a large role in driving employment growth. Finally, because transfer 

payments are so prominent in small towns (Forward, 1990), this variable will also be 

significant. 

After all the regressions are run following the above methodology, all the 

regression coefficients, each representing the direct employment requirements from basic 

sector j needed per nonbasic job in sector i, are placed into a 10x10 table of coefficients. 

In the table, each row represents a single nonbasic sector and each column representing a 

single basic sector. The aggregate (for all nonbasic sectors) sectoral coefficient is 

calculated by adding down a column of coefficients for a particular basic sector as shown 

in the following expression: 
10 

M j = l  +  £ a i J  4 . 3  
i= l  

where: Mj is the sectoral multiplier for basic sector j; 
c*jj is the regression coefficient representing the direct employment requirements 

needed from basic sector j for each nonbasic job in sector i. 

The above expression shows that the sectoral multiplier is equal to the initial impact 

(one) plus the summation of all the basic coefficients for sector j. Each coefficient 

indicates how much the basic sector drives nonbasic employment in sector i. This 

process is completed for all ten basic sectors, with the final row of the table forming the 

sectoral multipliers. 
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23 The Adjusted Model: Total Employment Inducing Nonbasic Employment 

The next model introduced differs from the previous model because of the new 

nonbasic surplus variable. In Mulligan and Fik (1994), a similar variable called the 

residual (ERi) for nonbasic sector i was defined as total employment (E,) minus the 

nonbasic employment in sector i (En,), or more formally: 

Er, = E, - Em. 4.4 

To avoid confusion with this previously defined variable, in the analysis conducted in 

this section, the term residual is dropped and replaced by the term nonbasic surplus (ESi), 

and is defined as the employment in the remaining nonbasic sectors not used as the 

dependent variable and which does not include basic employment. This term is 

expressed as 

ESi = En-Eni 4.5 

where: Esi is nonbasic surplus employment in the other nonbasic sectors not 
used as the dependent variable in the regression; 

En is nonbasic employment in all sectors; 
Em is nonbasic employment in sector i. 

Simply stated, the new model uses the other employment (ESi + Eb) in a community not 

specifically allocated to the dependent variable (En,). Some previous research was 

completed using total employment as the independent variable (Mulligan and Gibson, 

1984b), but the manipulation presented here prevents the dependent variable (Em) from 

being regressed on itself, a potential source of error in any estimates, while at the same 

time retaining the overall idea, because in most cases E, = (ESl + Eb). With the new 

variable included, the new model is named the adjusted model and it represents the 

second of the general approaches already introduced. 
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The disaggregation of the basic sector proceeds in the same manner as previously 

described, except the new nonbasic surplus variable is included in each regression. This 

variable is recalculated for each change of the nonbasic dependent variable. 

Mathematically, the model is similar to Equation 4.2: 

Em = cto + otiEb, +. . . + aio Ebj + an ESi + al2TR 4.6 

where: E^ is nonbasic employment in sector i (1 < i <10); 
a is the direct requirements coefficient numbered 1-12 (subscript) 

and derived with nonbasic sector i as the dependent variable; 
Ebj is basic employment in sector j (1 < j < 10); 
TR is transfer payments (FTE equivalents). 

The nonbasic surplus (ESl) in this case is equal to all the nonbasic employment in a town 

minus the nonbasic employment in sector i. 

Using the new disaggegated adjusted model, the following a priori hypothesis is 

made: 

Hypothesis 2 — the addition of the nonbasic surplus will generally lower the 
coefficients previously generated with a resulting drop in the sectoral multipliers. 
Not including and specifying nonbasic surplus employment results in an upward 
bias in the regression estimates. 

Without the adjustment, previous employment levels are exclusively associated with 

basic employment levels, when in fact, nonbasic levels of employment are associated 

with employment levels in both the basic and nonbasic sectors. 

2.4 The Specification of Functional Types of Towns 

In this section, dummy variables are used to specify disaggregated multipliers for 

different sectors in the local small town economy and for different functional-types of 

towns. While Mulligan and Fik estimated the multipliers for different functional types of 

towns and how basic employment changes affected specific nonbasic sectors, they did 
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not disaggregate basic activities and estimate the sectoral multipliers. Mulligan (1987), 

and Mulligan and Kim (1991) used functional types but they did not employ the dummy 

variable methodology. However, it seems apparent that the combination of both the 

specification of functional types and specifying sectoral multipliers would be of 

considerable value to planners who want to look at which particular sectors (or 

industries) of a local economy will potentially have the most significant impact in a given 

community. 

Returning to the model in Equation 4.2, the dummy variables are coded 1 or 0 

according to the functional types (see Table 5) and attached to each basic sector which 

emerge as significant in the regressions; the regressions are then rerun using the 

methodology already discussed. Now, for every significant variable included in an 

equation, there are five other new variables of that sector multiplied by the dummy 

variables, plus the dummies by themselves. The assumption is made that if, in the 

resulting equations, none of the dummy variables emerge as significant, then there is 

little reason to assume the multipliers change according to the functional type of town. 

From all these coefficients, it is possible to produce five separate 10x10 tables, 

each representing a particular type of town. Only when the variable is significant in a 

particular type of town, as indicated by the number of the dummy variable attached, is it 

added to a particular table. Thus, if TR is attached to D1 and D3 and is significant, the 

coefficients before each go into the diversified table (D1) and the mining (D3) table. 

When a variable appears significant without the dummy, the coefficient is added to all 

five tables. If a variable is significant by itself and with a dummy, then they are added 

together. For the purposes of estimating the multiplier, the dummy variable by itself is 

not important. With the five tables constructed, the columns are again summed and 

added to one to determine the sectoral multipliers. 



Table 5 — Dummy Variable Coding for Specific Functional 
Types of Towns 

Type D1 D2 D3 D4 D5 

Diversified 1 0 0 0 0 

Manufacturing 0 1 0 0 0 

Mining 0 0 1 0 0 

Service & Trade 0 0 0 1 0 

Utility 0 0 0 0 1 

Other 0 0 0 0 0 
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This procedure is completed on both of the general models already introduced. 

For both models a number of results are hypothesized concerning which sectors are 

significant: 

Hypothesis 3 — Mining, manufacturing, and utility towns will have significant 
coefficients in those same sectors (AGRIC, MINIG and TCPUT). Diversified 
towns will have significant coefficients in AGRIC and MANUF. Service and 
trade towns will have significant coefficients in SERVS, RTRAD, and FIRES. 

Hypothesis 4 - The dummy variable methodology will improve the associated R2 

and SEE values for both of models presented in the last two sections. 

In general, all these hypotheses are based on previous work with the ACDS 

(Mulligan and Kim, 1991; Mulligan and Fik, 1994). More specifically, for Hypothesis 

3, it is assumed that in a particular type of town dominated by one or two sectors, the 

basic employment in those dominating sectors also drives nonbasic employment in other 

sectors. For example, in a mining town, an increase in the export mining sector will 

increase demand for mining supplies provided locally to that same sector. This result 

may occur in many other towns, but these changes are most evident in towns that are 

dominated by one or two sectors. In other cases such as a diversified town, it would 

seem that traditional export-oriented sectors like MANUF and AGRIC would be 

significant. Finally, RTRAD, SERVS, and FIRES are expected to be most prominent in 

the service and trade towns, because these sectors are more likely to be oriented to 

tourists or to be serving outlying areas around these types of towns. 

The rationale behind Hypothesis 4 is that there are differences in the 

relationships between sectoral basic and nonbasic employment based on the functional 

specialization of a town. With the specification of functional types completed, the 

inaccuracies that arise from aggregating these different types of towns with their different 
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relationships between basic and nonbasic employment are to a degree eliminated, 

resulting in better test statistics. 

3. The Results of All Models 

Following the methodology already discussed, Table 6 shows the estimates for the 

traditional model while Table 7 shows the estimates for the adjusted model with the new 

nonbasic surplus variable. Each table contains the coefficients for each of the basic 

sectors and for transfer payments, along with the associated t-test scores, the intercept 

terms, the adjusted R2 values, and the standard errors of the estimate (SEE). 

A number of interesting results appear in these tables. The gaps throughout the 

table are the result of coefficients that do not meet the pre-set criteria of significance at 

the 10% level. As a result, it is now apparent that basic employment levels are 

differentially related to levels of nonbasic employment. Not only do the relationships 

differ (different coefficients sizes), but it is often the case that no significant relationship 

is found at all. Previous models that did not disaggregate basic activities were including 

these coefficients in the multiplier estimate. The effects of omitting disaggregation are 

distortions in the magnitude of the resulting multiplier (biased upwards), with a 

corresponding effect on the test statistics (poorer statistics). 

Individually, returning to the a priori hypotheses, the sectors expected to be 

significant in the traditional model, MANUF, RTRAD, and TRANSFER, are found to be 

significant (Hypothesis 1). However, MINIG and SERVS also emerge as significant in 

the regressions. A possible explanation for MINIG emerging as significant might be 

related to its overwhelming dominance in a few towns (Bisbee, Clifton), causing it be 

significant even though there are not a large number of mining towns (n=6). The strength 

of SERVS, although not predicted, is not entirely surprising. In the literature review, it 



Table 6 — Disaggregated Sectoral Coefficient Estimates for All Communities (n=47): 
Traditional Economic Base Model 

SECTORS 
Em Eh 

INTERCEPT 

a o  

AGRIC 

a. 

MINIG 

a 2  

CONST 

a 3 

MANUF 

«4 

TCPUT WTRAD 

a5 ar, 

RTRAD 

t t 7  

FIRES 

a 8  

SERVS 

a9 

PAD AM 

®  1 0  

TR 

" l l  

ADJ. R3 SEE 

AGRIC -6.707 
(-1 98) 

0.1503 
(2.81)** 

0.0253 
(1.95) 

0.0131 
(2.07)* 

0.353 13.65 

MINIG -2.701 
(-1.81) 

0.0643 
(2 32)* 

0.0039 
(2.20)* 

0.0211 
(3.01)** 

0.280 7.06 

CONST -4.871 
(-0.57) 

0.0886 
(4.58)** 

0.1064 
(3.34)** 

0.480 37.99 

MANUF -5.700 
(-0.83) 

0.0770 
(5.65)** 

0.0912 
(2.51)* 

0.0503 
(I 85) 

0.548 26.86 

TCPUT -7.370 
(-0.43) 

0.5029 
(5.30)** 

0.371 73.57 

WTRAD 2.359 
(0.58) 

0.5110 
(182) 

0.0615 
(4.15)** 

0.355 17.59 

RTRAI) -7.025 
(-0.29) 

0.1123 
(4.54)** 

0.6347 
(3.88)** 

0.3366 
(6.66)** 

0.810 97.47 

FIRES -8.553 
(-157) 

0.0162 
(2.85)** 

0.0467 
(4.01)** 

0.1276 
(3.47)** 

0.0583 
(4.91)** 

0.784 21.88 

SERVS 1.307 
(0.05) 

0.1163 
(4.60)** 

0.2486 
(4.77)** 

0.3474 
(2.86)** 

0.3983 
(9.50)** 

0.815 97.32 

PAD AM -0.770 
(-0.07) 

0.0524 
(4.92)** 

0.1649 
(2.38)* 

0.1460 
(3.44)** 

0.0687 
(3.14)** 

0.685 41.87 

Multiplier 1.2143 1.3011 1.0000 1.4609 1.3474 1.5110 2.5213 1.0000 1.1932 1.2174 1.8750 

** significant at .01 * significant at .05 (t-test scores in parenthesis) 



Table 7 — Disaggregated Sectoral CoefTicient Estimates for All Communities (n=47): 
Adjusted Economic Base Model 

SECTORS INTERCEPT 
Eni'Eb _ 

an 

AOR1C MINIO 

a. 

CONST 

a 3 

MANUF 

a, 

TCPIJT 

a5 

WTRAD 

a,. 
RTRAD 

a-. 
FIRES 

a 8 

SF.RVS 

aQ 

PAD AM 

a 10 

TR 

a„ a 12 

ADJ. R2 SEE 

AGRIC -5.799 
(-1.82)* 

0.1438 
(2.72)" 

0.0127 
(4.19)** 

0.368 13.49 

MINIG -3.998 
(-2.30)* 

0.0507 
(1.82) 

0.0169 
(2.31 )• 

0.0036 
(2.19)« 

0.280 7.06 

CONST -13.025 
(-1.51) 

0.0680 
(3.45)" 

0.3305 
(1.79) 

0.0318 
(3.30)" 

0.536 35.89 

MANUF -3.108 
(-0.51) 

0.0668 
(4.65)" 

0.0240 
(3.58)" 

0.565 26.36 

TCPUT -7.373 
(-0.43) 

0.5029 
(5.30)" 

0.371 73.57 

WTRAD -1.732 
(-0.48) 

0.0275 
(179) 

0.0192 
(4.46)" 

0.523 15.13 

RTRAD -7.107 
(-0.43) 

0.0S70 
(3.05)" 

0.1776 
(3.97)** 

0.3122 
(8.18)** 

0.900 70.81 

FIRES -10.336 
(-2.58) 

0.0162 
(1.77)" 

0.2388 
(2.81)" 

0.0217 
(1.98) 

0.0504 
(7.26)" 

0.878 16.45 

SERVS 18.31 
(0.86) 

0.0688 
(2.69)* 

0.1616 
(3.10)" 

0.2397 
(4.23)*' 

0.1956 
(3.81)" 

0.837 91.66 

PADAM 2.184 
(0.26) 

0.0342 
(3.66)** 

0.1144 
(3.12)" 

0.0811 
(8.48)** 

0.776 35.37 

Mult. 1.1945 1.160 1.0000 1.3126 1.0000 1.0000 1.5029 1.5693 1.0275 1.1313 1.439 1.7306 

** significant at .01 * significant at .05 (t-test scores in parenthesis) 

•o 
00 
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was pointed out that the traditional sectors usually associated with employment change 

have now been joined by other sectors, especially the service sector. The one real 

anomaly is the size of RTRAD. This may be a result of a correlation between RTRAD 

and other employment levels not specifically defined in this model but which are a major 

factor in affecting sectoral nonbasic employment levels (the dependent variable). 

Since the remaining employment not used in the dependent variable is nonbasic 

and has already been defined as the nonbasic surplus, it is possible to see if the above 

explanation for the high RTRAD estimates make sense empirically. The results in Table 

7 do in fact support this explanation, because with the addition of the nonbasic surplus, 

four of the five coefficients disappear, resulting in a large overall drop in the size of the 

RTRAD sectoral multiplier. The decrease in the overall size of the RTRAD multiplier, 

along with decreases in all the other sectoral multipliers in the last row of Table 7 were 

predicted (Hypothesis 2). What was not predicted was the degree to which RTRAD is 

affected by the exclusion of the nonbasic surplus in the traditional model. The one other 

interesting result from Table 7 (and mentioned above) relates to the number of 

coefficients that disappeared (or became insignificant statistically). Although the 

coefficients were generally expected to drop, it was not expected that so many 

coefficients (over one-third) would completely disappear. 

Returning to the decreases in the coefficient sizes of the sectors that are still 

significant, the decreases indicate that the traditional model overestimates the importance 

of the basic sectors, thereby biasing the estimates upwards. Statistically speaking, the 

addition of the new variable, the nonbasic surplus, adds some explanatory power to eight 

of the ten regressions while introducing a new independent variable that is highly 

significant in almost every case. Although the overall explanatory power may not have 

significantly increased, it is apparent that the traditional model, even with the 
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disaggregation, overstates the importance of some of the basic sectors. In fact, several 

basic sectors that previously appeared to be important contributors to changes in 

nonbasic employment in the traditional model disappeared after the adjustment. In 

virtually every case, without the surplus variable, too many basic sectors are introduced 

into the regression when they are not really significant, introducing a large amount of 

error. As a result, the coefficient estimates in Table 7 (although fewer in number) are a 

better indicator of which basic sectors actually affect nonbasic employment. 

Summarizing the above discussion, the adjustment to the traditional model is 

impressive for two reasons. The bias introduced by the first model results in errors in the 

coefficient size (they are biased upward). Additionally, the traditional model 

misidentifies many of the significant sectors; that is, many sectors that emerge as 

significant in the traditional model actually are not significant at all. However, more 

comparative work should confirm these tentative results. Although these results are 

promising, not all the findings are impressive. For example, even with the enhancement 

that results from the adjustment of the traditional model, the R2 values range from a very 

low .280, up to .900. It is clear that there is still room for improvement, especially in the 

area of explanatory power. 

Employing the dummy variable manipulation on both of the general models just 

discussed, the result is ten regression equations generated for each model. These 

equations, along with associated statistics for both the adjusted and unadjusted models 

are shown in Table 8 and Table 9. These equations are then used to generate five tables 

for each of the models, with each table representing a particular type of town, for a total 

of ten tables. These tables are in the Appendix. 

The distribution of coefficients generally confirm a priori expectations 

(Hypothesis 3). The single-industry towns have more coefficients appearing significant 
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Table 8 - Regression Equations — Dummy Variable Methodology 

Traditional Model 

AGRICa = -1.495 + 0.010 (TR) + AGRICb (0.0847 (Dl) + 0.698 (D4)) 
(-0.63) (2.23) (4.86) (5.64) 

adj. RJ = .619 SEE = 10.478 Mean (AGRIC„) = 7.20 

MINIGb = 0.283 - 4.478 (D3) + 0.081 (Dl) (AGRICb) + 0.0854 (D3) (PADAMb) 
(0.65) (-2.28) (18.00) (6.16) 

adj. RJ = .890 Slili = 2.754 Mean (MIN1G,,) = 2.16 

CONST,, = 9.017 - 45.690 (D2) + 0.086 (Dl) (MANUFb) + SERVSb (0.563 (D2) + 0.084 (D3) + 0.089 (D4)) 
(1.47) (-2.50) (3.29) (8.63) (1.95) (4.42) 

adj. R; = .684 SEE = 29.598 Mean (CONST.) = 32.01 

MANUFn = 1.093 + RTRADb (0.098 + 0J57 (D2)) + MANUFb (0.112 (Dl)) 
(0.18) (2.83) (4.89) (4.99) 

adj. R" = .574 SEE = 26.074 Mean (MANUI-\) = 26.87 

TCPUT„ = -5.942 - 50.826 (D4) + 0.598 (RTRADb) 
(-0.35) (-1.98) (5.76) 

adj. R: = .409 SEE: = 71.295 Mean (TCPUT,,) = 64.74 

WTRAD„ = 5.289 + 0.248 (D4) (WTRADb) + SERVSb (0.046 + 0.070 (D2)) 
(1.40) (1.86) (2.75) (2.39) 

adj. R: = .393 SEE: = 17 067 Mean (WTRAI),,) = 19.06 

RTRADn = 2.213 - 178.288 (D3) + 0.566 (RTRADb) + 0.197 (MINlGb) + 0.348 (TR) 
(0.09) (-2.27) (3.58) (4.45) (7.17) 

adj. R: = .827 SHE = 93.099 Mean = (RTRAIW = 255.68 

FIRES„ = -5.598 + 0.055 (TR) + 0.123 (RTRADb) + 0.047 (D2) (MANUFb) + MINIGb (0.148 (Dl) + 0.014 (D3) + 0J88 (D4)) 
(-1.331 (5 95) (4.29) (4.98) (5.69) (3.30) (3.97) 

adj. R: = .870 SKI- = 16.962 Mean (E1RES„) = 46.67 

SERVSD = 9.002 + 0.255 (MANUFb) + 0.420 (TR) + 0.112 (D3) (MINIGb) + 0.383 (D5) (TCPUTb) 
(0.38) (4.85) (9.91) (4.44) (2.88) 

adj. R2 = .815 SEE = 97.525 Mean (SERVS„) = 270.73 

PADAM„ = 11361 + 0.059 (TR) + 0.059 (MINIGb) + PADAMb (0.135 (Dl) + 0.364 (D4)) 
(1.34) (6.28) (6.31) (3.93) (5.68) 

adj. RJ = .758 SEE = 36.723 Mean (PADAMJ = 83.34 

(t-test scores in parenthesis) 



Table 9 — Regression Equations — Dummy Variable Methodology 

Adjusted Model (Es) 

AGRICB = -1.452 + AGRICb (0.078 (Dl) + 0.692 (D4)) + 0.005 (Esi) 
(-0.59) (4.30) (5.43) (2.03) 

adj. R2 = .612 SEE = 10.573 Mean (AGRFC„) = 7.20 

Ml NIG. = 0.283 - 4.478 (D3) + 0.081 (Dl) (AGRICb) + 0.0854 (D3) (PADAMb) 
(0.65) (-2.28) (18.00) (6.16) 

adj. R! = .890 SEE = 2.754 Mean (MINIG„) = 2.16 

CONST„ = -9.739 + 0.333 (FIRESb) + Esj (0.034 + 0.064 (D2) 
(-1.22) (1.98) (4.01) (4.77) 

adj. R' = 612 SEE = 32.798 Mean (CONSTn) = 32.01 

MANUFn = 0.491 - 31.925 (D2) + 0.094 (MANUFb) + 0.019 (Em) 
(0.08) (-2.14) (5.02) (2.73) 

adj. R! = .597 SEE: = 25.351 Mean (MANUFJ = 26.87 

TCPUTn = -5.942 - 50.826 (D4) + 0.598 (RTRADb) 
(-0.35) (-1.98) (5.76) 

adj. R; = .409 SEE = 71.295 Mean (TCPUT„) = 64.74 

WTRAD„= 2.166 - 15.452 (D4) + Ej* (0.015 + 0.034 (D4)) + 0.064 (D2) (SERVSb) 
(0.72) (-2.27) (4.67) (4.86) (3.16) 

adj. R: = .714 SE1- = 11.709 Mean (WTRAE>„) = 19,06 

RTRADn = -6.029 + 0.086 (MINIGb) + TR (0.089 + 0.128 (Dl)) + Est (0.303 + 0.139 (D4)) 
(-0.43) (508) (2.04) (3.33) (9.41) (4.21) 

adj. R: = .930 SEE = 59.374 Mean = (RTRADJ = 255.68 

FIRES, = -8.221 + 0.033 (MANUFb) + 0.037 (TR) (D4) + 0.057 (Esg) 
(-2.24) (3.56) (4.23) (13.00) 

adj. R3 = .889 SEE: = 15.678 Mean (1;IRES„) = 46.67 

SERVSn = 6.687 + 0.248 (TR) + 0.212 (MANUFb) + 0J27 (TCPUTb) (D5) + Es» (0.166 + 0.204 <D3)) 
(0.36) (5.28) (4.80) (3.18) (3.%) (4.93) 

adj. R! = .890 SEE = 75.229 Mean (SERVSJ = 270.73 

PADAMo = 11.988 + 0.383 (MINIGb) (D4) + PADAMb (0.129 (Dl) + 0.258 (D4)) + Esio (0.062 + 0.079 (D3)) 
(2.16) (2.39) (4.16) (5.07) (8.95) (8.24) 

adj. R3 = .897 SEE = 23.949 Mean (PADAMJ = 83.37 

(t-test scores in parenthesis) 
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in the same sectors which they emphasize (MINIG in mining towns, MANUF in 

manufacturing towns, etc.). Also, the diversified towns show strength in the traditional 

export-oriented sectors (MANUF and AGRIC). Finally, service and trade towns show 

strength in the RTRAD and SERVS sector, but so do a number of other types of towns, a 

result that was not predicted. This pattern where RTRAD and SERVS emerge as 

significant is generally prevalent when the dummy variables are employed with either 

model. Overall, using dummy variables affects each of the models in a similar manner. 

The most dramatic result of the procedure is the improvement in the overall test 

statistics (Hypothesis 4). Table 10 shows the changes in the adjusted R2 value and the 

SEE for both the adjusted and unadjusted model, both before and after the incorporation 

of dummy variables into the regressions. A few of the sectors show very dramatic 

improvement, especially, AGRIC, MINIG and TCPUT. This is partially a result of the 

large differences in the employment structure that were used as a basis for classification. 

Where there are large differences in employment, the multipliers are also likely to vary 

significantly. However, while this explanation works for some of the improvements in 

the test statistics, no readily apparent reason exists to explain why AGRIC is so different. 

4. Comparison of the Models and Multipliers 

The coefficients presented in the last few sections can be analyzed more 

effectively when put into multiplier form and placed into tables. This yields a better idea 

of the exact biases introduced by each of the models, and it makes it easier to see trends 

in the multipliers. Table 11 shows all the multiplier estimates for the different models 

introduced: the traditional model and the adjusted model. Right below the multipliers are 

some other interesting calculations which show the percentage increases or decreases in 

the multiplier estimates between the traditional model and the adjusted model. 
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Table 10 — Regression Statistics Before and 
After Using Dummy Variables 

ADJ. R2 

The Traditional Model 

AGRIC MTN1G CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM 

Before 0.353 0.127 0.480 0.548 0.151 0.355 0810 0.771 0.816 0.685 

After 0.619 0.805 0.684 0.574 0.409 0 393 0.827 0 811 0.815 0.785 

The Adjusted Model 

AGRIC M1NIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM 

Before 0.368 0.280 0.536 0.565 0.371 0.523 0.900 0.878 0.837 0.776 

After 0.612 0.890 0.612 0.597 0.409 0.714 0.930 0.889 0.890 0.897 

SEE 
The Traditional Model 

AGRIC MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM 

Before 13.65 7.06 37.99 26 86 73.57 17.59 97.47 21.88 97.32 41.87 

After 10.48 2.75 29.60 26.07 71.30 17.07 93.10 16.96 97.53 36.72 

The Adjusted Model 

AGRIC MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM 

Before 13.49 7.06 35.89 26.36 73.57 15.13 70.81 16.45 91.66 35.37 

After 10.57 2.75 32.80 25.35 71.30 11.71 59.37 15.68 75.23 23.95 



Table 11 - Estimated Multipliers, and Change in Multipliers 
for All Towns and Models 

Multiplier Estimates 

MODEL AGR1C MIN1G CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TR SURPLUS 

Traditional 1.21 1.30 1.00 1.46 1.35 1.51 2.52 1.00 1.19 1.22 1.88 NA 

Adjusted 1.19 1.16 1.00 1.3! 1.00 1.00 1.50 1.57 1.03 1.13 1.44 1.73 

Percentage Change in Multiplier Estimates 

MODEL AGRIC MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TR 

Traditional 
vs. -1.6 -10.8 0.0 -10.2 -25.8 -33.8 -40.4 56.9 -13.9 -7.1 -23.3 
Adjusted 

NA - Not Applicable 
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First, focusing on the top portion of Table 11, notice that without the new 

variable, nine out of eleven sectors, including transfer payments, are biased upwards. 

Although RTRAD shows the biggest decrease after the adjustment, several others 

(TCPUT, WTRAD, and TRANSFER) also show a significant decrease. The decreases in 

the multipliers (very large in some cases) were noted in the last section, except Table 11 

makes the point more clearly. These decreases are in contrast to FIRES, which shows a 

large increase. However, the significance of this finding is debatable. In a few instances, 

this variable could have been included in the regression of the traditional model, but was 

excluded based on the subjective regression methodology described at the beginning of 

this chapter. If one or two changes had been made (choosing a FIRES coefficient over 

another), then this aberration would have disappeared. 

Returning to the actual multipliers produced by the adjusted model, the 

adjustment not only lowers the multiplier, but completely eliminates it in several 

instances (TCPUT, WTRAD). Once again, this reiterates the inadequacies of the 

traditional model, which in this case incorrectly specifies significant coefficients in the 

regressions. 

The next set of results represent the effect of the dummy variables, used to 

distinguish the multipliers that exist in different types of towns. The multipliers 

estimated are in Table 12. In this case, the magnitude of the change as indicated in Table 

13 is not as significant as the fact that the multipliers change at all. In most cases where 

functional specification affects the multiplier, the same thing happens. When the 

different multipliers are detected by the dummy variables, one multiplier is shifted either 

up or down, with a resulting change in the opposite direction for the rest of the 

multipliers. Using the traditional model, this specifically occurs with AGRIC, RTRAD, 

SERVS, TCPUT, TRANSFER, and PADAM. In another instance it is a result of two 



Table 12 — Estimated Multipliers For Different Functional Types of Towns — All Models 

Traditional Model 

TOWN TYPE AGRIC MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TR 

Diversified 1.16 1.40 1.00 1.44 1.00 1.00 2.39 1.00 1.05 1.13 1.93 

Manufacturing 1.00 1.26 1.00 1.29 1.00 1.00 2.74 1.00 1 68 1.00 1.83 

Mining 1.00 1.38 1.00 1.25 1.00 1.00 2.39 1.00 1.13 1.09 1.93 

Serv. & Trade 1.70 1.40 1.00 1.26 1.00 1.25 2.39 1.00 1.13 1.36 1.93 

Utility 1.00 1.26 1.00 1.25 1.38 1.00 2.39 1.00 1.05 1.00 1.93 

Adjusted Model 

TOWN TYPE AGRIC MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TR SURPLUS 

Diversified 

Manufacturing 

Mining 

Sen-. & Trade 

Utility 

1.16 1.09 

1.00 1.09 

1.00 1.09 

1.69 1.47 

1.00 1.09 

1.00 1.34 

1.00 1.34 

1.00 1.34 

1.00 1.34 

1.00 1.34 

1.00 1.00 

1.00 1.00 

1.00 1.00 

1.00 1.00 

1.33 1.00 

1.60 1.33 

1.60 1.33 

1.60 1.33 

1.60 1.33 

1.60 1.33 

100 1.13 

1.06 1.09 

1.00 1.00 

1.00 1.26 

1.00 1.00 

1.47 1.66 

1.34 1.72 

1.34 1.95 

1.37 1.83 

1.34 1.66 



Table 13 - Percentage Change in Muliplier Estimates After Use of Dummy Variables 
for Functional Types of Towns 

Traditonal Model 

TOWN TYPE AGRIC MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TR 

Diversified -4.1 7.9 0.0 -1.2 -25.8 -33.8 -5.4 0.0 -12.3 -6.8 2.8 
Manufacturing -17.6 -3.4 0.0 -11.5 -25.8 -33.8 8.8 0.0 40.7 -17.9 -2.3 
Mining -17.6 6.3 0.0 -14.7 -25.8 -33.8 -5.4 0.0 -5.3 -10.8 3.1 
Sen-. & Trade 79.7 15.9 0.0 -27.7 -51.6 -34.8 -10.7 0.0 -9.8 24.0 6.3 
Utility -17.6 -3.4 0.0 -14.7 2.6 -33.8 -5.4 0.0 -12.3 -17.9 3.1 

Adjusted Model 

TOWN TYPE AGRIC MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TR SURPLUS 

Diversified -3.0 -6.4 0.0 2.0 0.0 0.0 6.4 -15.1 -2.7 -0.2 1.9 -4.0 

Manufacturing -16.3 -6.4 0.0 2.0 0.0 0.0 6.4 -15.1 3.6 -4.1 -7.1 -0.4 

Mining -16.3 -6.4 0.0 2.0 0.0 0.0 6.4 -15.1 -2.7 -11.6 -7.1 12.4 

Serv. & Trade 41.7 26.7 0.0 2.0 0.0 0.0 6.4 -15.1 -2.7 11.2 -4.5 5.9 

Utilitv -16.3 -6.4 0.0 2.0 32.7 0.0 6.4 -15.1 -2.7 -11.6 -7.1 -4.0 
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towns having a different multiplier (MINIG). Some multipliers show that the type of 

town makes no difference (CONST and FIRES). An unexpected result is the drop, for no 

apparent reason, in all the WTRAD multipliers when dummy variables are introduced. 

This effect, where the multipliers in some functional type of towns are different 

in a particular sector, emerges again when the dummy variables are applied to the 

adjusted model. However, the most overriding trend of this particular table is how the 

differentiation is much less significant than with the traditional model. A possible reason 

for this is that when the surplus variable is not specified (traditional model), the dummy 

variables are picking up spurious functional differences that are not there; in fact, the 

towns are really more similar than one would first assume by looking at the results 

generated from the traditional model. 

Reflecting back on the first research question, it is apparent that the adjusted 

model provides a better idea of what actually takes place in the economy after an impact 

and produces superior multiplier estimates. A theoretical argument was made in Chapter 

2 suggesting why the traditional model is inadequate in explaining the interactions that 

take place in the economy. The unidirectional effect of basic employment on nonbasic 

employment makes little sense in an economy where single firms sell both locally and 

externally. Additionally, the notion that certain sectors do not trade with each other 

seems unrealistic. Aside from these theoretical reasons for adopting the adjusted model, 

the statistical analysis presented in this chapter shows that the adjusted models also 

produces more reliable multiplier estimates 

One procedure used on both the models also has a very significant effect. 

Disaggregation produces new sectoral multipliers that reveal a great deal more 

information on the economy. It is now clear that, because of the relationships between 

sectoral basic and nonbasic employment, certain basic sectors do not drive change in the 
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nonbasic portion of the economy. Previous research that used aggregate employment 

levels did not provide this information. In the end, disaggegation not only leads to more 

information on which sectors of the economy play a role in nonbasic employment 

change, but the disaggregation produces better results statistically (a point that is 

supported in the next section). 

The dummy variables add a large amount of useful information about the 

peculiarities of functional types of towns and the role these differences play on the 

estimation of sectoral multiplier coefficients. While functional specialization does 

improve the overall quality of the models statistically, it does not help distinguish one of 

the general models from the other. 

5. A Comparison with Previous Research 

At this stage, a comparison with some of the research previously published 

utilizing the ACDS provides some interesting information. Mulligan and Kim (1991) 

compared five economic base models, all of which are similar to the models employed 

here. The general models are shown below: 

1- ^ni ®Ai ^-liEfo 
2. E,,; = otoi + oi|,+ a2TR 
3. = aoi + a^Et-En,) 
4. £^ = 00, + ali(Et-Em) + a2TR 
5. En, = ocoi + oci^ErEm) + a2TR (keeping only significant TR coefficients) 

In Mulligan and Kim, the first set of models (1,2) represent the relationships between the 

levels of basic and nonbasic employment with only the nonbasic activities disaggregated 

into sectors i. The second set of models (3, 4, and 5 in their paper) use a more 

comprehensive approach model which states that changes in the level of adjusted total 
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employment (basic plus nonbasic surplus in one variable) are related to levels of 

nonbasic employment (again, only nonbasic activities are disaggegated). 

Overall, the two general approaches they examined are the same as those used 

here: 

E^/XEb.TR) 4.7 

En =/(E(, TR). 4.8 

Both sets of models were tested with (2 and 4) and without (1 and 3) transfer payments, 

and the fifth model only used the significant transfer payments identified from the fourth 

model. 

As just noted, these models roughly correspond to the traditional model and the 

adjusted models introduced earlier in this chapter, with each set of models having similar 

underlying notions of the economic base. The major differences between these older 

models and the ones developed here are that the new models (both traditional and 

adjusted) disaggregate basic activities and specify the nonbasic surplus component 

(adjusted model only). For the sake of simplicity, the corresponding models used in 

Mulligan and Kim (1991) are also referred to as traditional and adjusted, keeping in mind 

the differences just mentioned. 

The multipliers themselves cannot be compared because they are not equivalent; 

one is an aggregated basic multiplier, the other is not. The only coefficient that is 

equivalent in both sets is transfer payment. Using the traditional model, Mulligan and 

Kim obtained a coefficient of 0.998 for transfer payment versus 0.88 in this chapter, 

while with the adjusted model, Mulligan and Kim obtained a coefficient of 0.581 versus 

0.44. It appears that without the procedure that clearly specifies the significance of each 

basic sector, the Mulligan and Kim model biases the TR estimate upwards. 
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Although the multipliers themselves cannot be compared, there is still some 

interesting information obtainable from a comparison of the test statistics. This is done 

here by presenting the test statistics of all the models to see how well employment levels 

in the basic activities explain levels of nonbasic employment. Table 14 shows the effect 

of using the adjusted approach versus the traditional approach. This further supports the 

conclusion already stated that the adjusted model is superior. Using either the aggregated 

basic sector model utilized by Mulligan and Kim, or the one disaggregated model 

employed in this chapter, the trend is clear. With the addition of nonbasic employment 

in the model, for every one of the nonbasic employment estimates, the SEE goes down 

and the R2 goes up. 

The second interesting comparison available relates to the effect of 

disaggregation on the regressions and the resulting test statistics. Table 15 shows this by 

using roughly the same model in each comparison, with the only difference being that the 

current model is disaggregated and run through a stepwise regression eliminating 

insignificant sectors. Once again, the results are significant, with the same improved 

trend clearly visible. The effect of disaggegation is conspicuous in most of the nonbasic 

sectors. Finally, when comparing this table and the last one, it appears that 

disaggregation has a larger overall effect on the test statistics than simply using the 

adjusted model. 

The statistical comparisons merely confirm what was already evident earlier, the 

superiority of the Keynesian model. However, the direct benefit of disaggregation as far 

as statistical improvement is concerned was not earlier supported with evidence. In the 

end, this adjustment to the model has a larger impact (statistically) than changing the 

overall approach of the model. The lack of disaggregation not only makes it more 

difficult to determine the exact sectors that influence change in nonbasic employment, 



Table 14 — Statistical Comparison of Models: Traditional Versus 
Adjusted (Keynesian) Models 

Adi. R2 

Mulligan and Kim Current Results 
(1991) 

Traditional Adjusted Traditional Adjusted 

AGR1C .27 .29 .35 .37 

MINIG .27 .29 .28 .28 

CONST .26 .32 .48 .54 

MANUF .28 .34 .55 .57 

TCPUT .09 .11 .37 .37 

WTRAD .30 .38 .35 .52 

RTRAD .79 .84 .81 .90 

FIRES .76 .81 .78 .88 

SERVS .80 82 .82 84 

PADAM .66 .71 .69 .78 

Mulligan and Kim 
(L99I) 

Current Results 

Traditional Adjusted Traditional Adjusted 

AGRIC 18.56 18.24 13.65 13.49 

MINIG 18.56 18.24 7 06 7.06 

CONST 45.40 43.55 37.99 35.89 

MANUF 33.78 32.44 26.86 26.36 

TCPUT 88.30 87.72 73.57 73.57 

WTRAD 18.35 17.31 17.59 15.13 

RTRAD 102.01 90.99 97.47 70.81 

FIRES 23.13 20.50 21.88 16.45 

SERVS 102.38 96.24 97.32 91.66 

PADAM 43.57 40.52 41.87 35.37 

Traditional model: basic employment and transfer payments 
Adjusted model: the Keynesian approach using equivalent of total employment 



Table IS — Statistical Comparison of Models: The Effect of 
Disaggregation and Retaining Only Significant Coefficients 

Adjusted R2 Traditonal Adjusted 

A 
Mulligan 
anil Kim 

(Model #2) 

D 
CuiTcnl 
Results 

A 
Mulligan 
and Kim 

(Model #4) 

D 
Cuurcnt 
Results 

AGRIC .27 .35 .29 .37 

MINIG .27 .28 .29 .28 

CONST .26 .48 .32 .54 

MANUF .28 .55 .34 .57 

TCPUT .09 .37 .11 .37 

WTRAD .30 .35 .38 .52 

RTRAD .79 .81 .84 .90 

FIRES .76 .78 .81 .88 

SERVS .80 .82 .82 .84 

PADAM .66 .69 71 .78 

T raditional Adjusted 

A 
Mulligan 
and Kim 

(Model #2) 

D 
Current 
Results 

A 
Mulligan 
and Kim 

(Model #4) 

D 
Cuurent 
Results 

AGRIC 18.56 13 65 18.24 13.49 

MINIG 18.56 7,06 18.24 7.06 

CONST 45.40 37 99 43.55 35.89 

MANUF 33.78 26.86 32.44 26.36 

TCPUT 88.30 73.57 87.72 73.57 

WTRAD 18.35 17.59 17.31 15.13 

RTRAD 102.01 97.47 90.99 70.81 

FIRES 23.13 21.88 20.50 16.45 

SERVS 102.38 97.32 96.24 91.66 

PADAM 43.57 41.87 40.52 35.37 

A - Aggregated Basic Component D - Disaggregated Basic Component 
Traditional model: basic employment and transfer payments 
Adjusted model: the Keyensian appraoch using equivalent of ttoal employment 
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but, as it turns out, it also causes a noticeable loss in statistical accuracy, thereby 

reinforcing the benefit of the procedure. 

6. Conclusion 

The goal of this chapter was to examine one of the more contentious issues 

related to the use of economic base analysis. Two general approaches to economic base 

analysis were introduced. One of the models follows the traditional notion of the 

economic base where basic employment alone drives nonbasic employment. The other 

model is more in line with macroeconomic approaches to economic and impact analysis 

which state that all sectors play a role in the change that takes place in the economy after 

an impact. Both approaches, and the specific models based on them, were tested using 

the ACDS and OLS regression methods. The models were further tested to determine if 

the functional specification of towns affects the multipliers estimated. 

Based on the results the macroeconomic approach which emphasizes the role of 

the entire economy is statistically better (though not by a large amount) and produces 

better multiplier estimates. The improvement is statistically more significant not only 

due to the specification of the surplus variable, but also due to the disaggregation of basic 

activities. Perhaps more importantly, the disaggregated adjusted model provides a more 

satisfactory way of explaining the actual mechanics of how the economy reacts to an 

impact. In this respect, the aggregated models are extremely limited, whether they are 

generally following the traditional approach to economic base analysis, or the Keynesian 

approach. Finally, the specification of functional specialization does influence the 

multiplier estimates, producing a better idea of the nature and magnitude of multipliers in 

different types of towns, and producing an improvement in the overall test statistics. 
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Chapter 5 

AN INPUT-OUTPUT FORMULATION OF 

THE ECONOMIC BASE APPROACH 

1. Introduction 

The findings from the last chapter represent major steps in moving economic base 

analysis towards input-output analysis. In the adjusted model, all sectors of the economy 

play a role in driving change in nonbasic employment and the exact role each sector 

plays in that process is defined. It is now apparent that the theoretical approach behind 

this adjustment is superior to the traditional model, both as a descriptive tool, and as an 

empirical model. 

This chapter takes the coefficients derived from the adjusted model and 

transforms them into an input-output type framework, utilizing the links between these 

two forms of analysis that were explored in Chapter 2. The final result of the 

transformation is a sectoral multiplier similar to the column multiplier of input-output 

analysis where all the effects of an impact are taken into account. In the input-output 

transformation presented, the nonbasic surplus that represents the nonbasic transactions 

and the basic sectoral multiplier derived from the adjusted model are incorporated into 

one multiplier. 

Overall, the input-output approach is much more comprehensive and offers the 

ability to simulate the workings of an economy in a very flexible manner. This procedure 

completes the transition from aggregate economic base multipliers to sectoral multipliers 

that closely resemble those calculated in input-output analysis. As noted in the literature 
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review, some work has been published that uses disaggregation, but this area of research 

has been relatively neglected. The second primary research question of this thesis 

addresses this omission in the literature. 

The first section of the chapter introduces the methodology for transforming the 

sectoral coefficients and the nonbasic surplus into the input-output type of system used to 

derive new sectoral multipliers. The next section presents and discusses the results and 

compares the new multipliers with the multipliers estimated in the last chapter. Finally, 

these new multipliers are compared with those estimated by others in previous research. 

2. The Methodology 

Since it seems reasonable that all the sectors in the economy trade and interact 

with one another (based on the theoretical and empirical evidence just presented in the 

last chapter), the following general formulation provides the best general description on 

what drives change in the nonbasic portion of the economy after an impact: 

En=/(E,). 5.1 

However, to improve the model statistically, the above model can be adapted to 

En=/(Eb,Es,TR). 5.2 

Expanding this function out to the form already used in the last chapter results in the 

following expression: 

Eni = cto + a,Eb, + . . . + ajo Ebj + a,, Es, + al2TR 5.3 

where E,,, is nonbasic employment in sector i (1 < i <10); 
a is the direct requirements coefficient numbered 1-12 (subscript) 

and derived with nonbasic sector i as the dependent variable; 
Ebj is basic employment in sector j (1 < j < 10); 
TR is transfer payments (FTE equivalents). 



98 

Summarizing the meaning of the equation, nonbasic employment in sector i is a function 

of the employment in each one of the basic sectors, the remaining employment in the 

nonbasic sectors (the nonbasic surplus), and transfer payments. 

Another way of expressing this relationship, but expanding it to include all ten 

nonbasic sectors, yields ten equations, one for each nonbasic sector, as shown below: 

Eni = ao + aiEb) + . . . +a10Ebj+ au ESi+ a]2TR 
I 1 i 1 5.4 

Enio = ac + a1Eb] + . . . + a,0 Eb| + anESl + a,2TR 

After bringing ESi over to the left side and transforming Equation 26 into matrix notation, 

the following expression is produced: 
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This expression can be written in a more flexible notation as shown below: 

X E „  =  C  +  Y E b  +  DT 5.6 

where X and Y represent coefficient matrices, and where C and D represent coefficient 

vectors, one for the constant, the other for the variable T (transfer payments or TR). 

Note that bringing Esi over to left side yields the equivalent of (I-A) found in the standard 
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input-output literature, where I is an nxn identity matrix. Solving for E„ requires taking 

the inverse of the matrix A which yields: 

E„ = X 'C + X !YEb + X 'DT 5.7 

The new matrix of X"1 is the equivalent of the Leontief inverse matrix (I-A)"1. Then, 

multiplying the inverse X"1 times the matrix Y, which represents the basic sectoral 

coefficients, produces a new matrix. When the coefficients in the columns of the new 

matrix are summed and added to one to account for the exogenous effect of the impact, 

the result is a new multiplier. 

The above procedure can be summarized as follows. In this specific derivation 

and extension of the economic base approach to input-output analysis, the direct first 

round effect of the impact as measured by the sectoral multiplier, plus the indirect 

(interindustry transactions) and induced (household consumption) effects of subsequent 

transactions in the economy as accounted for by the nonbasic surplus, are incorporated 

into one multiplier. However, it should be understood that this is not exactly the same as 

the column multiplier usually obtained from input-output analysis. While the multiplier 

does represent a measure of the direct, indirect, and induced effect of a change in export 

or basic employment (Mulligan and Gibson, 1984a), the multiplier is not based on 

survey- generated numbers that directly measure the exact transactions between 

industries, or the consumption of households. Instead, this formulation assumes all the 

transactions usually measured in input-output analysis take place and can be indirectly 

estimated from the relationships between levels of sectoral basic and nonbasic 

employment. 

On a practical note, once the input-output table is set up, it can be adjusted in a 

number of ways to more accurately represent differences in particular economies such as 

wage differentials, different efficiency levels, different production formulas for the same 
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product, etc. The flexibility inherent in this type of analysis is well documented (Miller 

and Blair, 1985). 

A significant problem with the formulation is the use of uniform Es coefficients 

representing interindustry transactions. It is unlikely that a given industry uses all the 

inputs available in the economy in equal amounts. If Es itself is disaggregated and 

placed in a regression, then different ratios can be produced for each input. However, 

this potentially introduces some serious statistical problems, including collinearity. 

Nevertheless, the formulation here does yield some information on how subsequent 

transactions or rounds of the multiplier effect flow through the economy, even if based 

on an aggregate Es. When compared to the simple, aggregate, basic-only multiplier first 

discussed in this thesis, this formulation represents a considerable improvement. 

There is one other interesting feature of this entire procedure. The adjusted 

model of the last chapter shows that employment is a function of basic employment and 

nonbasic surplus employment, an idea that is conceptually similar to the Keynesian 

approach. However, by manipulating the estimated coefficients from the regression and 

adapting them into an input-output framework, it is possible to return to the simplicity of 

the traditional notion of economic base analysis. Now, through a long and elaborate 

process, the primary assumption of economic base analysis that exports drive local 

employment change is emphasized once again through one multiplier that captures all the 

effects of a change in basic employment, instead of defining the effects separately (as in 

the adjusted model). 

Utilizing the above adaptation of the input-output framework, the following 

hypothesis is made: 

Hypothesis 5 ~ The new sectoral multipliers will be larger than the basic 
sectoral multipliers estimated from the adjusted model because the subsequent 
rounds of the multiplier effect are now specifically taken into account. 
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The procedure outlined above can be just as easily used for the adjusted coefficients 

estimated for the functional types of towns in the last chapter, producing new multipliers 

that will vary depending on the type of town. 

3. The Results 

The matrix table produced as a result of the above procedure, and the resulting 

multipliers are shown in Table 16 (for all towns, no functional specialization). Placing 

these sectoral multipliers in a table with other estimated multipliers from the last chapter 

makes a comparison easier (see Table 17, an amended version of Table 11). The new 

sectoral multipliers generated through the input-output procedure are larger than the 

original multipliers derived in the last chapter using regression analysis alone with the 

nonbasic surplus variable, thus confirming the a priori hypothesis. In some sectors, 

RTRAD and FIRES, differences between the adjusted model estimates and the input-

output estimates are very large. Although these sectors have traditionally not played a 

major role in economic base analysis, it is clear now that they play a large role in the 

entire multiplier effect process, and that the largest part of their contribution results from 

the transactions that take place after the initial impact. 

Examining the multipliers more closely, the results are interesting when 

compared with those obtained using the traditional model. Referring to Table 17 again, 

it is evident that some sectors (TCPUT, WTRAD) in the traditional model are incorrectly 

picking up the subsequent rounds of transactions which are not specified in the model. 

After the adjustment is made to specifically detect the effect of these nonbasic 

transactions, the coefficients disappear, pushing the multiplier to one, indicating a 

spurious correlation in the traditional model. 
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Table 16 — Input-Output Derived Matrix and Column Multipliers 
Based On Adjusted Model For All Towns 

NB\B AGR1C MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM 

AGR1C 0.1482 0.0043 0.0000 0.0091 0.0000 0.0000 0.0163 0.0178 0.0009 0.0040 

MIN1G 0.0524 0.0012 0.0000 0.0026 0.0000 0.0000 0.0047 0.0051 0.0003 0.0181 

CONST 0.0154 0.0106 0.0000 0.0884 0.0000 0.0000 0.0402 0.3640 0.0022 0.0098 

MANUF 0.0117 0.0081 0.0000 0.0824 0.0000 0.0000 0.0306 0.0333 0.0016 0.0075 

TCPIJT 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.5029 0.0000 0.0000 0.0000 

WTRAD 0.0094 0.0065 0.0000 0.0137 0.0000 0.0000 0.0245 0.0267 0.0283 0.0060 

RTRAD 0.1186 0.1251 0.0000 0.1736 0.0000 0.0000 0.3098 0.3374 0.0166 0.0756 

FIRES 0.0239 0.0165 0.0000 0.0504 0.0000 0.0000 0.0625 0.2954 0.0034 0.0152 

SHRVS 0.0816 0.1137 0.0000 0.2545 0.0000 0.0000 0.2130 0.2320 0.0114 0.0520 

PADAM 0.0374 0.0574 0.0000 0.0548 0.0000 0.0000 0.0977 0.1064 0.0052 0.1297 

Mult. 1.4986 1.3433 1.0000 1.7295 1.0000 1.0000 2.3022 2.4181 1.0698 1.3178 

Last row is the multiplier — the direct, indirect and induced effect of an impact 
Sum of matrix columns added to one to account for exogenous impact 



Table 17 - Estimated Multipliers For All Towns and All Models 
(Amended Table 11) 

MODEL AGRIC MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TRANSFER SURPLUS 

Traditional 1.21 1.30 1.00 1.46 1.35 1.51 2.52 1.00 1.19 1.22 1.88 NA 

Adjusted 1.19 1.16 1.00 1.31 1.00 1.00 1.50 1.57 1.03 113 1.44 1.73 

I/O 1.50 1.34 1.00 1.73 1.00 1.00 2.30 2.42 1.07 1.31 1.92 NA 

NA - Not Applicable 
I/O - Input-Output 
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In contrast are sectors like RTRAD, MINIG, and MANUF. These also show a 

drop after the initial specification of the nonbasic surplus, but a large number of 

coefficients remain, indicating that these basic sectors do directly drive change in 

nonbasic employment. In input-output terms, these sectors have a direct effect on 

nonbasic employment, and when the subsequent rounds of the multiplier are included as 

a result of the nonbasic surplus coefficient matrix, the indirect and induced effects also 

emerge, with a corresponding rise in the multiplier. The decrease in the multiplier, 

followed by an increase, occurs in six of the ten sectors. The real aberration in this case 

is FIRES. An explanation was offered in the last chapter for why the sector was 

insignificant in the traditional model. Assuming that FIRES should have emerged as 

significant in the regressions, then the other estimates for the adjusted and input-output 

model make a great deal more sense. 

Overall, the bias in the traditional model that is a direct result of omitting the 

specification of the nonbasic surplus clearly emerges. In some sectors, the traditional 

model does accurately estimate the magnitude of the direct, indirect, and induced effects 

of the impact (MINIG and PADAM). However, these estimates are the exception rather 

than the rule. The traditional model mistakenly attributes direct effect of an increase in 

basic employment to sectors which have no impact on the nonbasic portion of the 

economy (TCPUT and WTRAD). In other sectors, while the traditional model does 

detect some of the direct, indirect and induced effects, it does so incorrectly (AGRIC and 

MANUF). Interestingly, the traditional model biases the estimates in two directions; 

some are too high (SERVS) and others are too low (AGRIC). However, in light of the 

complex interactions taking place in the large regressions, this finding may not be that 

significant. 
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The final set of multipliers for functional-types of towns show a great deal of 

differentiation between the functional types of towns (see Table 18), much more than is 

seen in Table 12. These new multipliers take into account the transactions that take 

place after the initial impact, and it appears that an impact affects each type of town 

differently. The exact configuration of the matrix holding the individual basic 

coefficients, and the size of each nonbasic surplus coefficient determine the size of the 

resulting input-output type multipliers. Returning to Hypothesis 3 made in the last 

chapter, the sectors expected to dominate in certain types of towns (and which did using 

the other models) are still strong. 

In many cases, what was a large multiplier in the first place (see AGR1C in 

service and trade towns for the adjusted model) simply became larger after 

reincorporating the indirect and induced effects back into the multiplier (see same sector 

but in the input-output model). In other cases, the input-output multipliers, because of 

the specified nonbasic surplus, show heterogeneity where there was none before (see 

RTRAD in the adjusted and input-output models). Additionally, while sectors that show 

a significant direct effect for a given type of town also show indirect and induced effects, 

it is clear that the indirect and induced effects differ a great deal depending on the type of 

town. For example, in MANUF, the indirect and induced effects causes a four percent 

increase in the multiplier for service and trade towns. On the other hand, the increase for 

mining towns was fifty-eight percent. The specification of functional types reiterates the 

value of specifying the nonbasic surplus. Much of the detailed information on the 

induced effect is lost in the simple traditional model. Although more work is required to 

derive these input-output multipliers, the benefits are significant. 



Table 18 — Estimated Multipliers For Different Functional Types of Towns — AH Models 

Traditional Model 

TOWN TYPE AGRIC MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TR SURPLUS 

Diversified 116 1.40 1.00 1.44 1.00 1.00 2.39 1.00 1.05 1.13 1.93 NA 

Manufacturing 1.00 1.26 1.00 1.29 1.00 1.00 2.74 1.00 1.68 1.00 1.83 NA 

Mining 1.00 1.38 1.00 1.25 1.00 1.00 2.39 1.00 1.13 1.09 1.93 NA 

Serv. & Trade 1.70 1.40 1.00 1.26 1.00 1.25 2.39 1.00 1.13 1.36 1.93 NA 

Utility 1.00 1.26 1.00 1.25 1.38 1.00 2.39 1.00 1.05 1.00 1.93 NA 

Adjusted Model 

TOWN TYPE AGRIC MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TR SURPLUS 

Diversified 1.16 1.09 1.00 1.34 1.00 i.00 1.60 1.33 1.00 1.13 1.47 1.66 

Manufacturing 1.00 1.09 1.00 1.34 1.00 1.00 1.60 1.33 1.06 1.09 1.34 1.72 

Mining 1.00 1.09 1.00 1.34 1.00 1.00 1.60 1.33 1.00 1.00 1.34 1.95 

Serv. & Trade 1.69 1.47 1.00 1.34 1.00 1.00 1.60 1.33 1.00 1.26 1.37 1.83 

Utility 1.00 1.09 1.00 1.34 1.33 1.00 1.60 1.33 1.00 1.00 1.34 1.66 

Insut-Outmit Model 

TOWN TYPE AGRIC MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TR SURPLUS 

Diversified 1.36 1.15 1.00 1.69 1.00 1.00 2.14 1.73 1.00 1.28 1.86 NA 

Manufacturing 1.00 1.21 1.00 1.94 1.00 1.00 2.58 1.95 1.20 1.00 1.88 NA 

Mining 1.00 1.27 1.00 2.12 1.00 1.00 3.02 2.30 1.00 1.34 2.00 NA 

Sen . & Trade 2.34 1.85 1.00 1.41 1.00 1.00 1.98 1.63 1.00 1.47 1.63 NA 

Utility 1.00 1.15 1.00 1.69 1.64 1.00 2.14 1.73 1.00 1.00 1.64 NA 

NA - Not Applicable 
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4. A Comparison with Other Research 

The best available results to compare with the multipliers estimated in this 

chapter are in a short note published by Mulligan and Gibson (1984a) where sectoral 

multipliers were estimated using the ACDS. In that paper, they noted the similarity 

between the sectoral multipliers estimated through regression (like those estimated in the 

traditional model of the last chapter) and input-output column multipliers. However, 

while they disaggregated the basic activities, they did not disaggregate the nonbasic 

activities. As a result, since they were not examining sectoral basic and nonbasic 

employment, they could not use stepwise regression to eliminate individual coefficients 

that were insignificant in each regression. In such a model, with the effect of significant 

and insignificant relationships included in the sectoral multiplier, the multipliers would 

be larger than the new multipliers estimated in this chapter. 

Another difference present in the paper by Mulligan and Gibson was that 

household expenditures where measured via a surrogate, transfer payments, which were 

found to be correlated with town size, and thus correlated to the propensity to consume 

locally. In the research just presented, local consumption is assumed to be directly 

related to nonbasic activity, or to the nonbasic surplus variable. The procedure used by 

Mulligan and Gibson actually makes their multipliers similar to those used in the 

traditional model here, but restating a point just made, the estimates would all be higher 

because of the lack of nonbasic disaggregation that permitted stepwise regressions and 

the elimination of insignificant coefficients. Finally, Mulligan and Gibson (1984a) used 

a much smaller sample size. Since that time, the sample size has nearly doubled to 47, 

permitting more confidence in the results. 

Table 19 is a duplicate of Table 2 in Mulligan and Gibson (1984a) except that the 

newer multipliers estimated in this chapter are now included. As expected, the estimates 
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Table 19 — A Comparison of the Input-Output Multipliers 

SECTOR CURRENT 
RESULTS 

Mulligan and 
Gibson (1984a) 

Casa Grande, 
AZ (1974) 

Bisbee, AZ 
(1974) 

Ely, MN 
(1976) 

AGRIC 1.50 N/A N/A N/A N/A 

MINIG 1.34 1.797* 1.58* 1.489* N/A 

CONST 1.00 1.747 2.92 1.389 2.577 

MANUF 1.73 1.751 1.61 1.489 1.284 

TCPUT 1.00 1.198 1.77 1.515 1.943 

WTRAD 1.00 2.131 2.10 1.439 1.405 

RTRAD 2.30 1.651 1.68 1.521 1.606-2.533 

FIRES 2.42 1.944 1.65 1.591 2.579 

SERVS 1.07 2.012 1.63 - 1.66 1.435 - 1.479 2.352-2.669 

PAD AM 1.31 2.087 1.62 1.834 N/A 

N/A — Not available 
* Multipliers based on a aggregated AGRIC and MINIG 
Source: Based on Table 2 in Mulligan and Gibson (1984a) 
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generated in this chapter are generally lower than all the estimates generated by Mulligan 

and Gibson. The table also shows the multipliers developed in other studies which also 

used different methodologies. For example, in the towns of Casa Grande and Bisbee, 

Arizona, the researchers did not take into account the subsequent transactions, or 

households were not endogenous to the system, while Mulligan and Gibson (1984a) and 

the Ely, Minnesota study do make households endogenous and close the system. 

Despite the different methodologies used, overall the estimates derived by the 

new manipulation do not differ significantly. The two very large multiplier estimates for 

RTRAD and FIRES were also found in Ely, which is the study based on sales 

information, generally a more accurate way to do an input-output study. The fact that the 

multipliers from this chapter are much lower than the rest of the multiplier estimates 

from Ely can be explained in one of two ways. First, there were specific sectoral 

strengths in the town that resulted in a couple of the higher multipliers, much in the same 

way differences appeared in the multiplier estimates based on functional types. Second, 

the lack of a multiplier effect in several of the sectors in the new input-output 

transformation is a result of the fact that only significant coefficients were kept from the 

regression. The findings in this chapter are based on significant statistical relationships, 

eliminating those that are poor and thus unreliable, while the other studies generally did 

not follow this approach. 

5. Conclusion 

The goal of this chapter was to examine the feasibility and utility of converting 

the sectoral basic and nonbasic surplus coefficients estimated in the last chapter into a 

new multipliers that closely resemble input-output type column multipliers. To 

accomplish this task, a procedure was introduced and executed to transform the 
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coefficients developed from the adjusted model into an input-output framework. After 

some matrix operations, the result was a matrix that produced new sectoral multipliers 

that incorporate the direct, indirect and induced effects of a change in basic employment 

on nonbasic employment. These results were compared with previous multipliers 

presented in the last chapter, and with multipliers generated in other research. Although 

there are differences, the multipliers are within the range of those found in other studies. 

Overall, these input-output results are very significant. The new multipliers 

incorporate a number of features, some previously seen in the literature, and some 

developed in this thesis. For example, the new multipliers incorporate the finding that 

the other nonbasic sectors of the economy play a major role on the eventual impact of an 

increase in exports, and that these local activities vary a gTeat deal depending on the 

functional specialization of a town. Also, the benefits of disaggregation previously 

shown by other researchers have been incorporated to produce detailed sectoral 

information. The end result is a multiplier that emphasizes the fundamental idea of 

economic base analysis that basic activities drive change in the nonbasic portion of the 

economy, while still taking into account the effects of the direct, indirect, and induced 

effects of an impact. 
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Chapter 6 

SUMMARY AND CONCLUSION 

This thesis has examined a number of issues that remain unresolved or 

inadequately addressed in the literature-issues that have cast a significant amount of 

justifiable doubt about the utility and usefulness of economic base analysis. Until some 

of these issues are confronted and resolved in a systematic manner, there seems to be 

some truth in the statement by Richardson (1978, 1985) that economic base analysis has 

little or no future in the area of economic impact analysis. The research presented in the 

preceding chapters has attempted to continue a line of research and to answer some of 

the fundamental questions which have surrounded the whole economic base approach, 

and perhaps eliminate the sentiments of gloom expressed by Richardson and many 

others. 

To get at some of the major issues surrounding economic base analysis, an 

extensive literature review was undertaken. Andrews (1953a), Isard (1960), Pfouts 

(1960), Krikelas (1992), and others have explored these problems in depth and generally 

seem to agree that the main problems can be categorized into two areas, conceptual and 

applied (technical). Among the conceptual concerns are problems related to the basic 

and nonbasic ratio and its suitability as a measure of the multiplier, and the effect of time 

on impact analysis. The applied problems included concerns related to bifurcation of the 

economy into basic and nonbasic activities, and the terms by which basic and nonbasic 

activities are measured (employment, income, value added, etc.). Also discussed in the 

literature review was the empirical work published to date using economic base analysis, 
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along with a discussion of the efforts made to get around some of the criticisms 

frequently cited. 

From this discussion, two issues emerged. The first issue pertains to one of the 

primary assumptions of economic base analysis. Hoyt's traditional notion of economic 

base model states that locally-oriented employment alone drives export-oriented 

employment. Others (Blumenfeld, 1955; Tiebout, 1962), using an approach more in line 

with Keynesian macroeconomic theory, have claimed that both the locally- and export-

oriented portions of the economy interact and help drive nonbasic employment. This is 

an issue that still remains unresolved and hotly contested in the literature. 

The second important issue that emerged relates to the effect of disaggregating 

the locally- and export-oriented portions of the economy into sectors based on industry 

classifications. Although sectoral disaggregation is not specifically precluded in 

economic base theory, little appears in the literature on this subject. However, these 

sectoral multipliers can be useful because they indicate which portions of the export-

oriented economy produce the greatest change in locally-oriented employment of the 

community or region. Additionally, disaggregation permits economic base analysis to 

move in the direction of input-output analysis which produces multipliers that 

specifically capture the direct, indirect and induced effects of an impact. 

These two issues were examined more closely using Keynesian macroeconomic 

theory and input-output analysis. This permitted a more detailed critique of the 

assumptions and theory behind economic base analysis. The examination of input-output 

analysis also pointed out the benefits of disaggregation, including the ability to estimate 

the role of each sector in an impact. 

To narrow the focus of the thesis, these issues were put into straightforward 

research questions: 
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/. Which of the two general economic base approaches presented is better? More 
specifically, which is more likely to produce not only a better idea of what is taking 
place in the economy after an impact, but also produces better estimates of the 
multiplier? 

2. Through sectoral disaggregation, can the relationships between sectoral nonbasic 
and basic employment be used to provide reliable estimates of sectoral multipliers 
that resemble those derived through input-output analysis? 

To investigate these questions, the Arizona Community Data Set was introduced 

along with some of the research completed to date using the data set. The ACDS is 

based on a set of surveys which exhaustively measured employment and sales in over 

thirty Arizona communities. One of the goals of the surveys was to compile a uniformly 

high quality data set which eliminates many of the technical problems associated with 

economic base analysis. Among the problems to some degree corrected are allocation 

and bifurcation difficulties, as well as correcting for seasonal and part-time employees, 

commuters, and wage differentials. This rich data set has permitted researchers to get 

away from some of the technical problems relating to economic base analysis, and to 

look at the multiplier estimating ability of the specific models introduced over the years. 

Although the research questions are closely related, they were investigated 

separately. To examine the first question, two general models were introduced. One of 

the models followed the traditional notion of the economic base where basic employment 

alone drives nonbasic employment. The other model was more in line with 

macroeconomic approaches to economic and impact analysis which state that all sectors 

play a role in the change that takes place in the economy after an impact. Both 

approaches, and the specific models based on them, were tested using the ACDS in 

conjunction with OLS regression methods. The models were further tested to determine 

if the functional specification of towns affect the estimated multipliers. 
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The new multiplier estimates were then compared with each other, and with the 

multipliers estimated in a paper by Mulligan and Kim (1991). As a result of the 

investigation, the following conclusion was reached. The macroeconomic approach 

which emphasizes the role of the entire economy is statistically better (though not by a 

large amount), producing better multiplier estimates. The improvement is statistically 

significant not only due to the specification of the surplus variable, but also due to the 

disaggegation of basic activities. 

Perhaps more importantly, the disaggregated adjusted model provides a much 

more satisfactory way of explaining the actual mechanics of how the economy reacts to 

an impact. In this respect, the aggregated models are extremely limited, whether they are 

generally following the traditional approach to economic base analysis, or the Keynesian 

approach. Finally, the specification of functional specialization influences the multiplier 

estimates. By specifying for functional specialization, it is possible to produce 

multipliers for different sectors and in different types of towns. 

The second research question was investigated using the sectoral basic and 

nonbasic surplus coefficients estimated in the previous analysis. A procedure was 

introduced and executed to transform the coefficients developed from the adjusted model 

into an input-output framework. After some matrix operations, the result was a matrix 

that produces new sectoral multipliers that incorporate the direct, indirect, and induced 

effects of a change in basic employment on nonbasic employment. These multipliers, 

estimated by examining the relationships between sectoral basic and nonbasic 

employment, do closely resemble the column multipliers generally available from input-

output analysis but do not require detailed information on interindustry transactions. 

These results were compared with previous multipliers generated in the last chapter, and 
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with multipliers generated in other research. Although there were differences, the 

multipliers were within the range of those found in other studies. 

The new multipliers incorporate a number of features, many not previously seen 

in the literature. For example, the new multipliers incorporate the finding that the other 

nonbasic sectors of the economy play a major role on the eventual impact of an increase 

in exports. Also, the benefits of disaggregation previously shown by other researchers 

have been incorporated to produce detailed sectoral information. The end result is a 

multiplier that emphasizes the fundamental idea of economic base analysis that basic 

activities drive change in the nonbasic portion of the economy, while still taking into 

account the effects of the direct, indirect, and induced effects of an impact 

Overall, these input-output results represent the most significant results of the 

thesis, and the culmination of all the research completed. Although a very roundabout 

procedure was used to estimate the new multipliers, with each new step undertaken, 

errors, biases, and omissions found in the previous research were pinpointed and 

corrected. For example, it was found that the sectoral multipliers estimated using the 

traditional approach do in some cases come close to the final input-output derived 

multipliers. However, in most of the cases, significant differences exist as a result of 

biases in the traditional model. 

Another example of an improvement relates to the new input-output formulation. 

Although informative and a step in the right direction, the adjusted model offers no way 

of assessing the overall impact of both the initial basic impact and the subsequent rounds 

of the multiplier effect. The new formulation combines these measures of the impact 

into one convenient measure that represents the direct, indirect, and induced effects of an 

impact. This is done while maintaining the emphasis on exports. Mulligan and Gibson 
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(1984a) started to move in this direction, but they did not include the intermediate step to 

specify the effect of local transactions. 

Finally, the results also help to underscore the value of the ACDS or any similar 

data set that may be compiled in the years to come. These data sets are a necessary tool 

if researchers are to continue an examination of some of the fundamental notions of 

economic base analysis. Through the use of the ACDS, it was shown that the traditional 

notions of economic base analysis can be altered and made more realistic while still 

maintaining some of the most significant features of the whole approach, especially its 

simplicity and low cost. 

In looking back at the research concluded here, several avenues of future research 

present themselves. The disaggregation aspect of these models seems to have reached its 

fullest extent because further subdivision will lead to too many sectors with no 

employment. However, the addition of one or two new variables may have a significant 

effect on the model's overall predictive ability without creating more problems with the 

regressions. The addition of transfer payments added a great deal of statistical accuracy 

to all the regressions (Mulligan, 1987). Mulligan and Fik (1994) tried another variable, 

population potential, a measure of a town's proximity to another city, but the results there 

were not as encouraging. 

A possible new variable might include the unemployment rate. If this is high, the 

new jobs that result may not significantly add to the subsequent rounds of expenditures 

created by the new jobs. The reason for this is that these unemployed people may already 

reside in the town and are living on unemployment payments. Obtaining a new job may 

increase their expenditures to a degree, but not as much as they would increase if 

someone new had moved into town. 
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Another possibility for addition to the regressions is a variable which measures 

the proximity of the towns to other geographic features like highways. If a town is on a 

major interstate, this might account for unexpected increases in the nonbasic sector of the 

economy as compared to relatively remote areas where a change in export jobs is the sole 

source of change. A number of demographic features, like the average age of the 

community population, may also help explain why expenditures may differ in towns that 

appear to be very similar structurally. These are just a few suggestions, but this is an area 

that is well worth exploring in more detail. 

In a MA thesis by Wallace (1983) that examined the population thresholds needed 

to support certain types of business establishments, several demographic, economic and 

locational variables were hypothesized to affect consumer behavior. Among those 

suggested were population change, the number of Hispanics or Indians, nonlocal traffic, 

plus the variables just mentioned above. Since local consumption plays a large role in 

the economic base analysis, these same variables also probably play a role in the 

magnitude of the multiplier. 

A second major area for future work lies in exploiting the links of economic base 

analysis with other types of economic impact analysis. Although the specification of the 

nonbasic surplus does not offer a very large amount of explanatory power, it does offer a 

more realistic view of what is actually happening in the economy after an impact. In that 

respect, the work to make the economic base model reflect everything that is taking place 

in the economy-the direct, indirect, and induced effects of an impact—offers some 

promise. If some other measure can be obtained that gets around the col linearity 

problems that develops when the nonbasic surplus is disaggregated, the transformation of 

the economic base coefficients into an input-output type table could become a very 

powerful analytical tool. 
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Finally, some more work on adding new towns to the ACDS and testing the 

overall quality of the database may help answer one important question. Are the 

statistical shortcomings in some of the regressions a result of inadequate models, or 

simply due to some anomalies in the data? Mulligan and Gibson (1984b) did show the 

data set is good enough to substantiate the theoretical underpinnings of the economic 

base concept. However, they did find problems with a few sectors. In the case of the 

ACDS, these were not considered significant enough to hinder the ability of the overall 

data set because these sectors comprised only a small portion of total employment. The 

most prominent sectors, SERVS and RTRAD, did behave very well, justifying further 

research. Some work on searching for anomalous cases in the data set would help 

answer this question. A possible way of doing this is by running multiple regressions (20 

or more) on random samples (e.g., 75 percent) of the data set. Any sudden changes in the 

configuration of the results would indicate a problem case. 

These new areas for potential research should complement the general findings 

of this thesis. In summary, these findings are that the Keynesian approach that 

emphasizes the role of the entire economy in driving change in the nonbasic portion of 

the economy provides better multiplier estimates than those obtained by using the 

traditional approach. Additionally, the research also showed that the newer adjusted 

model developed here offers a much more satisfying way of looking at how the economy 

reacts to an impact. Finally, a procedure was introduced which uses the coefficients 

obtained from disaggregation and OLS regression methods to estimate new sectoral 

multipliers that resemble input-output column multipliers. These multipliers provide 

specific information on all the effects of an impact. Nothing in the literature incorporates 

all these effects in a formulation grounded on economic base regression methods. 
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These findings are significant and should be of value to other researchers 

interested in economic base analysis and impact analysis in general. The new sectoral 

multipliers should be of practical importance to those directly involved in regional 

economic planning at both the local and state level. Finally, as long as the approach still 

has avenues open for it to be adapted to changing and more complex situations, there 

remains a basis for continued research and utilization of the concept. In that respect, it 

appears the conclusions by Richardson (1978, 1985) may be a bit premature. 
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APPENDIX 

Employment Statistics of the Towns in the ACDS 

TOWN YEAR OF BASIC NONBASIC TOTAL TRANSF1 
SURVEY EMPLOYMENT EMPLOYMENT EMPLOYMENT 

Ajo 1985 280.57 351.8 632.37 400.01 

Benson 1977 510.26 494.99 1005.25 455 

Bisbee 1975 674.63 419.55 1094.18 579 

Bisbee 1981 557.37 957.9 1515.27 816 

Bisbee 1974 1678.41 923.19 2601.6 414 

Bisbee 1986 924.8 701.4 1626.2 698.97 

Blythe 1982 1425.71 2089.78 3515.49 1322 

Casa Grande 1974 2961.61 2282.19 5243.8 895 

Chandler 1981 1544.64 1981.74 3526.38 1490 

Clifton 1975 2920.8 809.32 3730.12 184 

Douglas 1978 2060.62 1686.51 3747.13 1106 

Florence 1986 702.3 236.37 938.67 223 

Fredonia 1978 207.47 69.76 277.23 41 

Gilbert 1978 181 55 170.02 351.57 203 

Gilbert 1981 611.47 485.6 1097.07 186 

Globe 1978 3316.41 2511.73 5828.14 874 

Globe 1984 2946.42 1995 41 4941.83 1293 

Lake Havasu City 1978 2345.2 235564 4700.84 770 

Holbrook 1976 1233.92 954.04 2187% 211 

Page 1976 1082.02 601 1 1683.12 130 

Parker 1978 1274.71 1270.62 2545.33 333 

Pavson 1976 389.15 585.89 975.04 491 

Pinetop 1987 1974.7 668.5 2643.2 527.7 

Safl'ord 1976 1603.79 1934.99 3538.78 928 

Sedona 1976 478.16 572.89 1051 05 660 

Show Low 1977 536.09 460 11 996.2 285 

Show Low 1982 692.92 658.58 1351.5 250 

Show Low- 1987 1744.6 738.9 2483.5 421.9 

Simla 1981 121.87 118 239.87 106 

Snowflake 1987 1330.4 362.5 1692.9 198.65 

Snowflake 1977 482.73 348.83 831.56 106 

Snowflake 1981 796.35 618.5 1414.85 126 

Springerville 1977 1332.4 689.2 2021.6 192.01 

Springerville 1989 598.78 480.07 1078.85 165 

Si. Johns 1977 545.11 259.46 804.57 67 

St. Johns 1980 670.76 413.8 1084.56 126 

St. Johns 1974 200.84 135.81 336.65 53 

St. Johns 1981 505.84 354.17 860.01 118 

Superior 1978 819.71 291.28 1110.99 160 

Tolleson 1979 440.4 142.25 582.65 258 

Tombstone 1980 199.88 139.07 338.95 160 

Verde Valley 1976 895 1397.03 2292.03 1138 

Whiteriver 1987 1628 413.3 2041.3 198.65 

Wickenburg 1977 450.52 567.64 1018.16 432 

Willcox 1977 519.% 630.07 1150.03 399 

Williams 1978 656.86 347.02 1003.88 144 

Winslow 1975 966.6 1340.92 2307.52 265 
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Sample Questionnaire for the ACDS Surveys 

Date ; Interviewer 

LAKE HAVASU CITY QUESTIONNAIRE 

Hello, I'm working on a study here In the Lake 
Havasu City aroa that we hope will tell us something about the area's economic 

structure. May I have a few minutes to ask you some questions? 

A. General 

I) What is tho formal name of this establishment? 

2) What Is the street address? Community: 

Phone: 

3) P. 0. Box Community: Zip: 

4) Who is the principal official and what is his or her title? 

Name Title 

5) What is the principal function of this establishment? 
SIC Code _ 

6) What other functions are performed by the establishment 

B. Work Force Def.cript ion 
First, I'd like to ask you some background questions on employment. I'd 

like tho employee data In terns of average figures for the past twelve 

(12) months— 

7) Including yourself, members of your family, and those on salary, 

how many employees did you have? 

8) How many were: 
a. Year-round full-time r.ale employees? 

b. Year-round full-time female employees? 

c. Year-round part-time male employees? 
d. Year-round part-time female employees? 

9) On the average, how many hours per week did these part-time employees 

work? (Note If total or per employee.) 

10) How many of these year-round full and part-time employees lived more 

than 15 road miles from here? 

11) How many seasonal employees did you hire? 

12) How many weeks (annually) did you employ seasonal workers? 

13) How many of your seasonal workers lived more than 15 miles from here? 

C. Economic Base 
14) Approximately what percent of your total sales are made to people who 

reside within tho Lake Havasu City area? 
(Note: Use "average" for last 12 months; define area as being within 

15 road miles of Lake Havasu City.) 

15) If your business were to increase by ICS, would you add an additional 
employee? If no, how much would your business have to Increase 

before you would add an additional employeo? 

16) What percent of your total sales are made to tourists, recreatlonists, 
or others who are just passing through this area? 

17) Respondent's name and title: 



Cluster Analysis Tree Diagram (Mulligan and Reeves, 1986) 
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Figure 1. Clustering of communities using basic employment data. Steps 10 and 12 are backward steps. 



Sectoral Coefficients for Diversified Tvpes of Towns — Traditional Model 

NB 
SECTOR AGRIC MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TRANSFER 

ACIRIC 0.0837** 0.0099* 

MINIU 0.0806** 

CONST 0.0857** 

MANUF 0.1121** 0.0981** 

TCPUT 0.5985** 

WTRAD 0.0461** 

RTRAD 0.1973** 0.5667** 0.3477** 

FIRES 0.1478** 0.1225** 0.0545** 

SF.RVS 0.2458** 0.4204** 

PADAM 0.0593** 0.1348" 0.0941** 

Multiplier 1.1643 1.4044 1.0000 1.4436 1.0000 1.0000 2.3858 1.0000 1.0461 1.1348 1.9266 

** Significant at .01 
* Significant at. 1 



Sectoral Coefficients for Manufacturing Types of Towns — Traditional Model 

NB 
SECTOR AGR1C MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TRANSFER 

AGR1C 

MINIG 

CONST 

MANUF 

TCPUT 

WTRAD 

RTRAD 

FIRES 

SERVS 

PADAM 

0.1973** 

0.0593* 

0.0465** 

0.2458** 

0.4547** 

0.5985** 

0.5667** 

0.1225** 

0.5629** 

0.1163* 

0.0099* 

0.3477** 

0.0545** 

0.4204** 

Multiplier 1.0000 1.2566 1.0000 1.2923 1.0000 1.0000 2.7424 1.0000 1.6792 1.0000 

** Significant at .01 
* Significant at. 1 

1.8325 



Sectoral Coefficients for Mining Types of Towns — Traditional Model 

NB 

SECTOR AGRIC MIN1G CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TRANSFER 

AGRIC 0.0099* 

MINIG 0.0854** 

CONST 0.0839 

MANUF 0.0981** 

TCPUT 0.5985** 

WTRAD 0.0461** 

RTRAD 0.1973** 0.5667** 0.3477** 

FIRES 0.0144** 0.1225** 0.0545** 

SERVS 0.1121** 0.2458** 0.4274** 

PADAM 0.0593** 0.0941** 

Multiplier 1.0000 1.3831 1.0000 1.2458 1.0000 1.0000 2.3858 1.0000 1.1300 1.0854 1.9336 

** Significant at .01 ' 
* Significant at. 1 



Sectoral Coefficients for Service and Trade Types of Towns — Traditional Model 

NB 
SECTOR AGR1C MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TRANSFER 

AGRIC 

MINIG 

CONST 

MANUF 

TCPUT 

WTRAD 

RTRAD 

FIRES 

SERVS 

PADAM 

0.6984** 

0.1973** 

0.3878** 

0.0593** 

0.2458** 

0.2480 

0.0981** 

0.5985" 

0.5667*** 

0.1225** 

0.0885* 

0.0461* 

0.0099* 

0.3635** 

0.3477** 

0.0545** 

0.4274** 

0.0941** 

Multiplier 1.6984 1.4044 1.0000 1.2458 1.0000 1.2480 2.3858 1.0000 1.1346 1.3635 

** Significant at .01 
* Significant at. 1 

1.9336 



Sectoral Coefficients for Utility Types of Towns — Traditional Model 

NB 
SECTOR AGRIC MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TRANSFER 

AGRIC 

MINIG 

CONST 

MANUF 

TCPUT 

WTRAD 

RTRAD 

FIRES 

SERVS 

PADAM 

0.1973** 

0.0593* 

0.0981** 

0.5985** 

0.5667** 

0.1225** 

0.0461* 

0.2458** 0.3830** 

0.0099* 

0.3477** 

0.0545** 

0.4274** 

0.0941** 

Multiplier 1.0000 1.2566 1.0000 1.2458 1.3830 1.0000 2.3858 1.0000 1.0461 1.3635 1.9336 

** Significant at .01 
* Significant at. 1 



Sectoral Coefficients for Diversified Tvnes of Towns — Adjusted Model 

NB 
SECTOR AGRIC MINIG CONST MANUF TCPIJT WTRAD RTRAD FIRF.S SKRVS PADAM TRANSFER SURPLUS 

AGRIC 0.0784** 0.0055* 

MINIG 0.0806** 

CONST 0.3330 0.0339** 

MANUF 0.0935** 0.0189** 

TCPirr 0.5985** 

WTRAD 0.0145** 

RTRAD 0.0861** 0.2172* 0.3031** 

FIRES 0.0332** 0.0572** 

SERVS 0.2122** 0.2485** 0.1656 

PADAM 0.1293** 0.0623** 

Multiplier 1.1590 1.0861 1.0000 1.3389 1.0000 1.0000 1.5985 1.3330 1.0000 1.1293 1.4657 1.6610 

** Significant at .01 
* Significant at. 1 



Sectoral Coefficients for Manufacturing TvDes of Towns — Adjusted Model 

NB 
SECTOR AGRIC MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TRANSFER SURPLUS 

AGR1C 0.0055* 

MINIG 0.0854* 

CONST 0.3330 0.0974 

MANUF 0.0935** 0.0189** 

TCPUT 0.5985** 

WTRAD 0.0643** 0.0145** 

RTRAD 0.0861** 0.0889* 0.3031** 

FIRES 0.0332** 0.0572** 

SERVS 0.2122** 0.2485** 0.1656** 

PADAM 0.0623** 

Multiplier 1.000 1.0861 1.0000 1.3389 1.0000 1.0000 1.5985 1.3330 1.0643 1.0854 1.3374 1.7245 

** Significant at .01 
* Significant at. 1 



Sectoral Coefficients for Mining Types of Towns — Adjusted Model 

NB 
SECTOR AGRIC MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TRANSFER SURPLUS 

AGRIC 0.0055* 

MINIG 

CONST 0.3330 0.0339** 

MANUF 0.0935** 0.0189** 

TCPUT 0.5985** 

WTRAD 0.0145** 

RTRAD 0.0861** 0.0889* 0.3031** 

FIRES 0.0332** 0.0572*** 

SERVS 0.2122** 0.2485** 0.3693** 

PADAM 0.1414** 

Multiplier 1.0000 1.08«1 1.0000 1.3389 1.0000 1.0000 1.S98S 1.3330 1.0000 1.0000 1.3374 1.9438 

** Significant at .01 
* Significant at. 1 



Sectoral Coefficients for Service and Trade Tvnes of Towns — Adiusted Model 

NB 

SECTOR AGRIC MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TRANSFER SURPLUS 

AGRIC 0.6921" 0.0055* 

MINIG 

CONST 0.3330 0.0339" 

MANIJF 0.0935" 0.0189 

TCPUT 0.5985** 

WTRAD 0.0482** 

RTRAD 0.0861** 0.0889* 0.4417** 

FIRES 0.0332** 0.0369" 0.0572" 

SERVS 0.2122" 0.2485** 0.1656" 

PADAM 0.3832* 0.2579" 0.0623** 

Multiplier 1.6921 1.4693 1.0000 1.3389 1.0000 1.0000 1.5985 1.3330 1.0000 1.2579 1.3743 1.8330 

** Significant at .01 
* Significant at. 1 



Sectoral Coefficients for Utility Tvoes of Towns — Adjusted Model 

NB 
SECTOR AGRIC MINIG CONST MANUF TCPUT WTRAD RTRAD FIRES SERVS PADAM TRANSFER SURPLUS 

AGRIC 0.0055* 

MIN1G 

CONST 0.3330 0.0339** 

MANUF 0.0935** 0.0189** 

TCPUT 0.5985** 

WTRAD 0.0145** 

RTRAD 0.0861** 0.0889* 0.3031** 

FIRES 0.0332** 0.0572** 

SERVS 0.2122** 0.3267** 0.2485** 0.1656** 

PADAM 0.0623** 

Multiplier 1.0000 1.0861 1.0000 1.3389 1.3267 1.0000 1.S98S 1.3330 1.0000 1.0000 1.3374 1.6610 

** Significant at .01 
* Significant at. 1 
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