
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


r 
AUREEN AABICKI 

246 C~NTER STREET 
OLD TO N~MAINE 04468 

JOURNAL OF THE 

Northeastern 
Agricultural 
Economics Council 

PROCEEDINGS ISSUE 
VOLUME IX, NUMBER 2 

OCTOBER, 1980 



APPLICATION OF AN ECONOMIC BASE MODEL FOR 
COMMUNITY PLANNING: THE CASE OF KILLINGLY, CONNECTICUT 

Joseph E. Diamond and Daniel A. Lass 

INTRODUCTION 

Eco nomic base studies are an accepted economic tool for 
regional economic analysis. The economic base concept was first 
set forth as early as 1928 in a regional study of New York City. The 
economic base concept gained maturity through the work of 
Homer Hoyt in the 1930's. The first complete statement of the 
theory of economic base is contained in a text written by Weiner 

and Hoyt. 
Si nce the time of those early writings the economic base concept 

has been refined by a number of economists. Pfouts presents an 
organized collection of some of the more important writings on the 
economic base framework . Tiebout presented a detailed and 
readable description of the economic base study in his classic paper 
The Community Economic Base Study. Andrews and Nelson have 
contributed to the application of economic base analysis to small 
areas a nd rural economies. 

Methods of economic analysis are often ignored by local 
planners. A region's planning may be seriously handicapped by the 
lack of an appropriate analytical framework for evaluating 
economic impacts. While more and better data are also needed , the 
first priority is an analytical framework so that data collected are 
relevant to the planning function . 

The town of Killingly is undergoing significant changes in 
industrial development. An industrial park encompassing some 
300 acres of fields and woodland is included in the Killingly Plan of 
Development. The application of an economic base model to the 
case of ind ustrial development in Killingly, Connecticut provided 
the opportunity to develop further this economic tool and set 
guidelines for it use. The model presented stresses the utilization of 
secondary sources of data since they greatly reduce the cost and 
time invo lved in the analysis. 

OBJECTIVES 

The bas ic objectives of this study were: 
I. To determine the sources of basic (export) activity in the town 

of Killingly and the surrounding trade area and to calculate a basic 
employme nt multiplier for the area . 

2. To analyze the economic impacts which will occur in terms of 
total em ployment changes due to the industrial developments in 
Killingly. 

RESEARCH PROCEDURE 

Initially it was necessary to determine the area within which the 
impact of employment changes are expected to occur. Central place 
theory was used to delineate the study area . The towns of Killingly 
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and Putnam have been selected as central places for this study. The 
complementary area for the two central places included the ten 
townships in the Northeastern Connecticut Planning Region 
(NCPR). 1 A survey conducted in 1976 by the Northeastern 
Connecticut Regional Planning Agency found that approximately 
73% of the persons living within the NCPR who were su:-veyed 
usually shop in this 10-town region (Northeastern Connecticut 
Regional Planning Agency, p. 816). In addition, 83% of these 
persons who shop within the region usually shop in the towns of 
Killingly and Putnam (Northeastern Connecticut Regional 
Planning Agency, p. 815). 2 These statistics support the decision of 
selecting Killingly and Putnam as central places and the 
surrounding eight townships as the complementary area . Those 
persons surveyed were also asked where they were employed. It was 
reported that 74% of those surveyed worked within the region 
(Northeastern Connecticut Regional Planning Agency, p. Bl2). 
The above survey results support our decision to define the NCPR 
as our study area. 

It is necessary to determine the amounts of basic and non-basic 
employment before the responses to a change in basic employment 
can be estimated. Two indirect methods of determining the basic 
and non-basic employment are utilized in this paper; the 
assumption approach, and the location quotients technique. The 
assumption approach is by far the simplest method of analysis. It is 
assumed that certain industrial sectors are basic and all others are 
non-basic.3 This approach is reasonable when applied to small 
rural economies such as the NCPR. The use oflocation quotients is 
based on the simple premise: if a community or area specializes in 
the production of a good or service it is presumed that the good or 
service is an export item. Location quotients are used to determine 
the industries in which an area is specialized and the amounts of 
basic and non-basic employment in each industry. National data 
are used to calculate the location quotients. It is assumed that the 
consumption patterns in the NCPR are similar to those of the 
nation. 

Using the location quotient technique, the basic and non-basic 
employment for the i-th industrial sector is calculated as follows: 

(I) 

(2) If: 

then : 

Ei ~ (NE;/NE) x E 

BE . = 0 
1 

1The ten townships are Brooklyn, Canterbury, Eastford KiUingly 
Plainfield, Pomfret, Putnam, Sterling, Thompson and Wood~tock. ' 
2The use of the word "town" is in reference to the minor civil divisions of 
Connecticut. 
lThe most ~requently ~sed ~s.s~mptions are that agriculture, mining and 
manufactunng are bas1c activities and all other sectors are non-basic. This 
can be altered by persons familiar with the local economy and by a higher 
degree of disaggregation. 
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(3) If: E. > (NE;fNE) x E 
1 

NBE. = (NE./NE) x E 
1 1 

then: 

BE. = E. - NBE. 
1 1 1 

n 
NBE = l: NBE. 

i=1 1 (4) 

n 
BE = l: BE . 

i=1 1 
(5) 

where: £ = area employment in industry i. 
E = total area employment. . 

NE; = national employment in industry i. 
NE = total national employment. 

i = the i-th industry. (i = I, 2, 3, ... , n). 
NBE; = area non-basic employment in industry i. 

BE; = area basic employment in industry i. 
NBE = total area non-basic employment. 

BE = total area basic employment. 

Summation across n industrial sectors, equations (4) and (5), 
yie.lds the total non-basic and basic employment for the study area. 

The employment multiplier is calculated as follows (Nelson, p. 
90): 
(6) ESNW = (NW/ POP)" NBE 
(7) MULT = (E- ESNW) I BE 
where: ESNW = area non-basic employment serving persons 

neither working in nor supported by workers in 
the local labor force. 4 

NW = those persons neither neither working in nor 
supported by workers in the local labor force . 

POP = total area population. 
M UL T = the employment multiplier for the study area. 

The multiplier is applied to the change in basic employment to 
estimate the change in total employment.5 Assume that the new 
basic jobs will be filled by either in-migrating workers or previously 
unemployed workers. If the rate of unemployment in the study area 
is above the "full employment" level, an adjustment must be made 
for the number of unemployed persons hired .6 The amount of 
unemployment compensation previously received by these workers 
represents a "leakage" to the multiplier process. The multiplier is 
applied only to the additional income which these workers receive 
by accepting a job.7 New basic employment filled by in-migrating 
workers will result in a full multiplier effect on the local economy. 

•see Lass and Diamond 1980b. pp. 19-20 for the estimation of ESNW ~nd 
calculation of employment multipliers for the Northeastern Connect icut 
Planning Region. 
SThe employment multiplier must be applied only to that portion of the new 
employment which is basic (export) activity. 
6The "full employment" level is consistent with a certain rate of 
unemployment which represents "frictionally" unemployed persons: It is 
common to consider a 4% or 5% rate of unemployment representative of 
"full employment." See Bronfenbrenner (pp. 15-18). 
7The adj ustment for unemp loym~nt must be expressed in _terms of 'jobs," 
the unit of measurement used m the model. To do this we selected a 
standard salary (W) to represent the money value of a job. The ratio of 
unemployment. compensation (C) to the ~tandard salary _(W) is a p~re 
number which can be used to determme what fraction of a JOb 
unemployment compensation represents. 
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Employment changes in the study area can be expressed 
mathematically as: 

(8) 

(9) 

(10) 

liSE = E + E m u 

liSE = E + E ( 1 - f) a m u W 

liE = (E + E (1 - f)) x MLA.T + E
0 

(C/W) 
m u W 

where: LlBE = change in area basic employment. 
LlBE. = adjusted change in area basic employment. 

Em = in-migrating workers hired. 
Eu = unemployed workers hired . 
C .= annual level of unemployment compensation fo r 

the study area. 
W = annual income for the new jobs created. 

LlE = change in total area employment. 

An economy operating at full employment will have the full 
multiplier effect for all jobs created. It is important to no~e that 
although the new jobs filled by unemployed workers w1ll not 
stimulate the local economy by a full multiplier effect, they are 
included to the full extent when calculating the total change in 
employment for the area. The final term in equation (I 0) makes this 
necessary adjustment. · 

The changes in total area employment can be used to estimate 
changes in the area population and additional tax revenues 
expected from the industrial developments. 

EMPIRICAL RESULTS 

Primary data were collected through interviews with persons 
knowledgeable of the changes in development. The present plan for 
the park is to attract I 0-15 firms of 50-60 employees each. This will 
serve to create a diversified economic base for the economy. 
Increased employment from the Frito-Lay plant has been 
estimated from engineering plans for the factory under 
construction. At the date when production will begin, 200 persons 
will be employed. Approximately 6-9 months from that date (June 
1980) it is anticipated the plant will be operating at full capacity 
employing 600 persons. 

The above factors were combined to provide a range of possible 
primary employment changes. Situation A, considered the primary 
employment change from the Frito-Lay plant. This represents a 
reliable estimate for the impacts which will occur within the next 
year and was included in all the hypothetical situations. Four 
additional hypothetical situations were added according to the 
level of development for the Killingly Industrial Park. Situation B 
considered the addition from the Frito-Lay plant plus the primary 
effects of I 0 firms locating in the Killingly lnd us trial Park and 
hiring 50 employees each. Similarly, situations C, D and E 
considered the change associated with Frito-Lay plus I 0 plants 
hiring 60 employees, 15 plants hiring 50 employees, and 15 plants 
hiring 60 employees, respectively. These hypothetical situations are 
summarized in Table I. The totals represent the amount of primary 
employment change in the area after an adjustment for 
unemployment in the study area. 

It was necessary to adjust the primary employment change 
because of the high rate of unemployment within the study area. 
The study area is consistent with the delineation of both the NCPR 
and the Danielson Labor Market Area. The rate of unemployment 
for this area was estimated at 7.1% for August of 1979 (Connecticut 
Labor Department). This represents approximately 2200 workers. 
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Table I. 
Range of Primary Employment Changes from Economic 

Development Around the Killingly Industrial Park 
(# of Employees) 

Combined Changes from 
Frito-Lay and the 

Frito-Lay Killingly Industrial Park 
Source of Employment A B c D E 

Frito-Lay• 600 600 600 600 600 
Killingly Ind. Parkb 500 600 750 900 
TOTAL Primary 

Employment Change 600 1,100 1,200 1,350 1,500 
Unemployment 

Adjustment< - 260 -423 - 423 - 423 -423 
TOTALS (adjusted) 340 677 777 927 1,077 

'Obtained from engineering estimates of full production by Mr. Bill Ludwig of 
Frito-I.A y. 

'The pla nned level of development oft he park according to estimates by Mr. Tom 
Dwyer, the town manager for the town of Killingly, in October 1979. 

'An unemployment adjustment figure of -423 can be calculated only if 960 
unemployed persons are hired . 

An unemployment rate of 4% (1240 workers) was chosen to 
represent "full employment" in the Danielson Market Area and the 
study area. Subtracting the number of "frictionally" unemployed 
workers from the present number of unemployed workers will give 
the number of unemployed workers available to fill the jobs created 
by the indus trial development. It was assumed that the jobs created 
wi ll first be filled by unemployed workers. It was further assumed 
that persons presently not in the labor force will not seek jobs from 
the industrial development. There may be a large amount of 
movement between firms by presently employed persons. The net 
number of jobs remaining after these movements between firms are 
accounted for should be approximately equal to the number of new 
jobs which were created . It seems reasonable to assume that these 
jobs will be filled by unemployed persons. 

An annual income of $11,290 (Connecticut Labor Department) 
was used for the new jobs created (W) in making the adjustment for 
the number of unemployed workers hired.8 The average annual 
unemployment compensation for the Danielson Area (C) is 
presently $4,977.9 Using these figures and the number of 
unemployed workers available, 960 persons, the unemployment 
adjustment figure was calculated and appears in Table 1. 10 

Employment data were collected from the Dun & Bradstreet 
employment survey by industry for each town in the area. 11 The 
data were aggregated for 17 industrial sectors according to 
Standard Industrial Classification (SIC) codes . The employment 
estimates were then adjusted for the number of firms in · each 
industrial sector who did not report any information. The average 
firm size for the State of Connecticut was used to adjust the 
employment data. The average firm size for the State of 
Connecticut was then multiplied by the number of firms in the 
NCPR who did not report to determine the adjusted employment 
estimates of Table 2. 

8The average weekly earnings for manufacturing, production, maintenance 
and related workers was multiplied by 52. 
9Estimated by the Connecticut Labor Department- Research Department 
(unpublished statistic-September 1979). 
' 0This represents the leakage, in terms of employment, from hiring 
unemployed workers. For example: 
E.. (C/ W = 960 (4977 / 11290) 

= 960 (0.44). 
"This data set was compiled and made available by the Pennsylvania State 
University. See Table 2 for actual employment data . 

The basic and non-basic levels of employment were determined 
using the adjusted employment estimates of Table 2. It was 
assumed that all employment in agriculture is basic to the area. It is 
normally also assumed that all mining and manufacturing are 
basic. These assumptions were altered slightly to attempt to more 
realistically estimate basic employment. For example, in the 
mining sector a majority of employment represents stone and 
gravel banks. Such employment often supports local demand. 
Similarly, bakers (food & kindred), local newspapers (printing and 
publishing), and local sawmills (furniture, lumber and wood 
products) often support local demand. Location quotients were 
used for these sectors and for the transportation; communication 
and public utilities; wholesale trade; retail trade; finance, insurance 
and real estate; services; and public administration sectors. The 
results of the assumption-location quotient method are displayed 
in Table 2. It would be possible for a person more familiar with the 
characteristics of the study area to make further adjustments to this 
approach since employment data from the Dun & Bradstreet files 
are available at the four digit SIC code level for each town. 

The adjusted employment figures of Table 2 were used to 
estimate basic and non-basic employment by a strict location 
quotient technique. In using this technique, the agricultural sector 
no longer indicates any basic employment. The other sectors 
assumed basic in the previous method were again determined to 
provide basic activity to the local economy. However, a certain 
portion of the employment in each sector is allocated to satisfy local 
demand. Only those sectors in which the area is specialized will 
show any level of basic or export employment. As shown in Table 2, 
the basic activity or employment is considerably less than our prior 
estimate and the non-basic employment is considerably larger. 

The basic and non-basic estimates of employment were 
incorporated into equations (6) and (7) of the economic base 
model. The estimated employment multipliers for the two methods 
of determining basic and non-basic employment in the NCPR are 
1.62 (assumption-location quotient multiplier) and 2.30 (strict 
location quotient multiplier). The strict location quotient 
technique gives a low estimate of basic employment and therefore 
tends to over-estimate the employment multiplier. 

The employment multipliers were then used to calculate the 
changes in total area employment as described by equations (9) and 
(10) of the model. To determine the secondary employment 
changes, the employment multipliers were applied to the adjusted 
primary employment changes from Table I. The results are 
displayed in Tables 3 and )a for the assumption-location quotient 
method and the strict location quotient method. It was assumed 
that all new employment from the changes in Industrial activity in 
the area represent basic employment. This is certainly a valid 
assumption for the Frito-Lay plant. The plant will supply all the 
New England States and New York City. The amount of their 
product consumed in the NCPR is expected to be only a small 
fraction of the total output. It was assumed that all firms locating 
within the park will be basic. 

The amount of locally supported population per job was 
calculated. This population multiplier can be applied to the 
estimated number of in-migrating workers to obtain a gross 
indication of the population change expected for the NCPR. For 
this study, the number of in-migrating workers was estimated as the 
total change in employment minus the number of unemployed 
workers available (960 unemployed available). The results are 
displayed in Tables 3 and 3a. 

The impacts which are expected to occur within the town of 
Killingly can be estimated. Survey information is available to 
allocate changes in employment and population from the NCPR to 
the town of Killingly. 
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Table 2. 
D~termination of Basic Employment for the Northeastern Connecticut 

Planning Region 

Northeast Reg ion Employment Northeast Region Employment 

(Assumption-Location (Strict Location 
Quotient Approach)" Quotient Approach)' 

U.S. Employment (1975/ Estimated Estimated Estimated Estimated 

# (OOO's) % Act.• Adj.' Non-Basic Bas ic Non-Basic Basic 

Agriculture, forestry and fisheries 3,476 (4.10) 162 200 0 200 200 0 

Mining 732 (0.86) I 16 16 0 16 0 

Construction 5,015 (5.91) 493 672 672 0 672 0 

Manufacturing: 
Food & kindred 1,843 (2.17) 266 266 266 0 266 0 

Textile & apparel 2,245 (2.65) 3,441 3,568 0 3,568 522 3,046 

Furniture, lumber, & wood products 1,734 (2.05) 773 800 404 396 404 396 

Printing & publishing 1,133 ( 1.34) 75 157 157 0 157 0 

Chemicals & allied 2,804 (3.31) 3,481 3,624 0 3,624 653 2,971 

Metal products & machinery 9,092 ( 10. 72) 2,558 3,371 0 3,371 2, 114 1,257 

Misc. manufacturing 424 (0.50) 416 426 0 426 98 328 

Transportation 3,251 (3.83) 225 339 339 0 339 0 

Communication and public utilities 2,372 (2.80) 38 50 50 0 50 0 

Wholesale trade 3,333 (3.93) 720 802 775 27 775 27 

Retail trade 14, 137 (16.67) 2,2 11 2,453 2,453 0 2,453 0 

Finance, insurance, and real estate 4,665 (5.50) 78 163 163 0 163 0 

Services 23,759 (28.02) 1,408 2,796 2,796 0 2,796 0 

Public administration 4,770 (5.62) 15 15 15 0 15 0 

Totals 84,785 (100.00) 16,361 19,718 8, 106 11,612 11,693 8,025 

'Source: Statistical Abstracl of 1he U.S.-1978. 

• Actual employment data for the 10 towns in the Nonheastern Connecticut Planning Region. Source: The Northeasl Rural Development Data Tape for New England To wns. 

' Adjusted at the 4 digit SIC code level by the average size of firms in Connecticut. Source: The Northeast Rural Development Da/a Tape for New England Towns. 

•The industria l sectors were assumed to be basic (Assumption-Location Quotient Approach). 

'A ll sectors utilized locatio n quotients (Strict Location Quotient Approach). 

Table 3. 
Estimated Changes in Total Employment and Population for 

the Northeastern Connecticut Planning Region 
(Assumption- location quotient approach) 

Basic Employment 
Change• 

Total Employment 
Changeb 

Total Population 
Change< 

' From Table I. 

Frito.Lay 
A 

600 

811 

29 

Combined Effects from 
Frito-Lay and the 

Killingly Industrial Park 
B C D E 

1,100 1,200 1,350 1,500 

1,520 1,682 1,925 2,168 

1,602 2,065 2,760 3,455 

' Includes: Total primary employment changes (assumed to be a ll basic) plus the 
seco ndary impacts adjusted for unemployed workers hired. 

Table Ja. 
Estimated Changes in Total Employment and Population for 

the Northeastern Connecticut Planning Region 
(Strict location quotient a pp roach) 

Basic Employment 
Change• 

Total Employment 
Changeb 

Total Population 
Change< 

Frito-Lay 
A 

600 

1,042 

235 

Combined Effects fro m 
Frito-Lay and the 

Killingly Industrial Park 
B C D E 

1, 100 1,200 1,350 1,500 

1,980 2,210 2,555 2,900 

2,917 3,575 4,562 5,548 

' For Frito-Lay: 10 manageme nt person nel • population multiplier (2.86). All other 
sit ua tions: (Total em ployment change- 960 unemployed workers available ' 
population mult iplier (2.86). 
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SUMMARY AND CONCLUSIONS 

The town of Killingly will experience substantial employment 
changes in the next year. The changes will come about through 
development of the Killingly Industrial Park and the Frito-Lay 
plant locating in the township. These employment changes are 
expected to affect not only the town of Killingly, but also the entire 
trade area for the economy. 

An economic base model was used to develop the employment 
multiplier and to estimate the total changes in employment. An 
adjustment was made in the model for the high rate of 
unemployment in the Killingly area. The major source of data for 
the study was the Dun & Bradstreet employment survey. 

The results indicate significant changes in employment and 
industria l activity in the NCPR. The most reliable estimate of 
primary employment changes in the region is that of the Frito-Lay 
plant. The employment figures obtained were estimated by 
engineering plans for full production at the plant. The best estimate 
of tota l employment changes could be calculated using the 
multiplier 1.62 and the primary changes associated with only the 
Frito-Lay plant (600). The estimated total employment change 
from this impact would be 811 jobs. By including development of 
the Killingly Industrial Park with the increased employment from 
the Frito-Lay plant the range of basic employment changes 
becomes 1100 to 1500 jobs. The actual increase in basic 
employment will depend upon the level and type of development in 
the ind ustrial park. Using the employment multiplier of 1.62 the 
range of total employment changes was 1520 to 2168 jobs. The 
estimates represent gross changes since other changes in the 
industrial structure of the NCPR can not be anticipated . 

There are several implications associated with these estimates. 
Initially, it was assumed that the full employment level of 
unemployme nt was approximately 4%. Economists have recently 
revised such estimates upward to 4. 9o/o-5. 5% (Council of Economic 
Advisors). If the full employment level of unemployment chosen 
was to be 5% rather than 4%, the number of unemployed workers 
available would fall from 960 to 650. In this case, new employment 
at the Frito-Lay plant will account for nearly all unemployed 
workers pushing the local economy to full employment. The result 
will be an increase in the in-migration of workers, increased 
population and pressure on existing housing markets. This implies 
further pressure on land-use and zoning regulations in the local 
economy. 

An economic base study can provide information on the 
direction and magnitude of gross changes in an area's economy 
from an initial change in basic or export employment. That is the 
justification in using secondary data for our economic base model 
of Killingly, Connecticut. Though it is a simplified model of a local 
economy, it can pro ...ide a significant amount of useful information 
for local officials and planners. Several researchers have found that 
economic base multipliers provide reliable estimates of Type II I-0 
multipliers (Garnick 1969 and 1970). It has also been shown that 
the export base multipliers are mathematically identical to the Type 
II 1-Q multipliers and the Keynesian multipliers ( Garnick 1970, pp. 
36-38; Richardson pp. 49-52). 

The economic base model and multipliers are a cost-effective 
means of measuring the local economy. The model is most 
appropriate for small rural economies (such as the NCPR), where 
there is a high degree of specialization (Nelson; Lass and Diamond 
1980a). In addition, when the resources and expertise are available, 
results from an economic base study using secondary sources can 
be used to help desigA a survey-based study where primary data are 
collected. 
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