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I. Introduction 

A. The Probl em 

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 . In considering site 

improvements in the industrial park,the Town of Killingl y requested the assist-

ance of the Eastern Connecticut Resource Conservation and Development Council 

in evalua ting the project. A study was conducted by the Environmental Review 

1/ 
Team in January of 1975.- Their report dealt primarily with the natural re-

sources of the site and how indus trial development will affect or be affected 

by the resources . The report does not consider the possible economic effects 

that can be expected from development of the industrial park. 

Regional planners and local officials often lack the data and an appropriate 

analytical framework for evaluating such economic impacts. Which sectors of 

the local economy have provided export or basic goods in recent years and which 

presently provide export activity? What changes might occur in the size and 

composition of the labor force? What will be the effects on land use planning 

and public se rvice in the area? The aim of this study was t o obtain and anal yze 

information which will help local decision-makers deal with these questions 

more effectively. The results of this study can be combined with the environ-

mental report to provide a more comprehensive review. 

B. Objectives 

The basic objectives of this study were: 

~/ Eastern Connecti cut Resource Conservation and Development Council, Environ­
mental Review Team Report on the Proposed Indus trial Park, Killingly, 
Connecticut, (l-larch 1975) [4]. 
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L To determine the sources of basic (export) activity in the Town of 

Killingly and the surrounding trade area and to calculate a basic employment 

multiplier for the area. 

2. To analyze the economic impacts which will occur in terms of total eur 

ployment changes due to the industrial developments 1n Killingly. 

C. Procedure 

The procedure involved three steps: 

1. The relevant area within which the impacts of the Killingly industrial 

developments will occur was defined. Central place theory was use d to delineate 

the 5 tudy area. 

2 . The primary employment increases were determined. The primary em­

ployment increases are the new jobs created by firms locating in the Killingly 

industrial park. Another important new source of employment is the Frito-Lay 

factory located just outside the Industrial Park proper. The impact of the 

Frito-Lay plant is also included in this study due to its proximity to the in­

dustrial park. 

3. The secondary or induced employment increases and the total employment 

increases were estimated . An economic base model was used to determine the 

secondary or induced effects from the primary employment changes. 

D. Data Sources 

Estimation of the primary employment increases required primary data col­

lection. Interviews with persons knowledgeable of the industrial developments 

in Killingly were conducted to obtain reliable estimates. Secondary data 

sources provided the information necessary to estimate the induced employment 

changes and, consequently, the total employment increases. The main source of 
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employment data was the Northeast Rural Development Data Tape for New England 

Towns.~/ The data set contains the Dun & Bradstreet employment survey. In 

addition, several regional, state and federal publication~ on population and 

socioeconomic characteristics were utilized to provide necessary statistics 

for the economic base framework. 

II. Theoretical Framework 

Total employment changes from development of the industrial park consist 

of two parts. An initial, primary employment increase occurs 8S a result of 

industrial development through plant hirings from the local labor force and 

in-migrating laborers. A secondary impact will occur throughout the local 

economy. This is an induced effect created by increased incomes and purchases 

within the local economy. 

The method used to estimate the secondary employment changes from the 

primary impact is the economic base mult~plier4 The economic base employment 

multiplier indicates how the primary change in employment will affect total 

employment in the area. Economic base theory postulates that changes in total 

employment result from changes in the basic or export sector. The employment 

multiplier must therefore be applied only to changes in basic employment. The 

employment associated with an industrial park will generally be of the export 

type. 

A. Defining the Study Area 

Initially it was necessary to determine the area within which the impact 

of employment changes are expected to occur. Central place theory was used 

!:.! This data set was compiled and 
Pennsylvania State University. 

made available by Dr. Frank Goode and the 
[ 8 J. 
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to de lineate the study area. The concept of central places was used in a 

manner wh ich f acilita tes local planning . Central place theory defines a c e ntral 

place as a city or community in which residents of the surrounding area will 

spe nd the greatest portion of their incomes. A central place is the center of 

trade for a given region. The towns of Killingly and Putnam have been selected 

as ce ntral places for this study. The complementary areas for the two chosen 

central places include the towns listed in Table 2. A recent survey conducted 

by the l~ortheastern Connecticut Regional Planning Agency found that appro xi-

mately 73% o f the persons living within the Northeastern Connecticut Planning 

Region (NCPR) who were surveyed usually shop in this lO-town region .21 In 

addition, 83% of these persons who shop within the region usually shop in the 

4/ 
towns of Killingly and Putnam.- These statistics support the decis ion of 

s e lecting Killing ly 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, 25% reported the Town of Killingly as their place of em-

ployment. 

The above survey results support our decision to define the NCPR as our 

s tudy area. The survey was conducted in 1976. We therefore need t o assume 

that the commuting and shopping patterns have remained the same over the past 

few years. This does not seem to be a limiting assumption. As the costs of 

travel increases it i s likely that a larger percentage of persons will seek 

to work or shop within the surr0unding area. Therefore we would anticipate 

that the estimates cited above would be conservative for present conditions. 

Northeaste rn Connetticut Regional Planning Agency, Transportation Needs, 
(June 1976 ) [71 pg . B16. 
I bid •• pg . BIS, (The use of the word "town" is in reference t o the minor 
civil divisions of Connecticut). 
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The select.ion of the NCPR as our study area will enhance local planning 

in several ways. First, the results and information can be made available to 

the officials o f the ten towns in the region. Secondly, the region we have 

chosen also coincides with the Danielson Labor Market Area. The in f ormation 

resulting from this study can therefore complement the efforts by r egi onal 

planners and labor officials. 

B. Model Specification 

It is necessary to determine the amounts of basic and non-basic employme nt 

before the response to a change in basic employment can be estimated. Two 

indirect methods of determining the basic and non-basic employment are ut ilized 

in this report; the assumption approach, and the location quotients technique. 

The assumption approach is by far the simplest method of analysis . It i s 

assumed that certain industrial sec tors are bas ic and all others are non-b as ic .11 

This approach is reasonable when applied to small rural economies such as the 

Nort heastern Connecticut Planning Region. The use of location quotient s i s 

based on the simple premise: if a community or area specializes in the pro-

duction 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 whi ch 

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. We 

assume that the consumption patte rns in the NCPR are similar to those of t he 

nation. 

~I The most frequently used assump tions are that agriculture , mining and manu­
facturing are basic activities and all other sec tors 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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Us i n~ the locat i o n fluotient t echnique , the bas i c and non-basi c e mployment 

for the i-th ind ustrial sec t or is ca lculated as fol lows:~/ 

( 1) E. IE 
1 

> > 
HE INE or E - (NE INE) x E 

< i i < i 

(2) If: E. < (~L./NL) x E 
1 - 1 

then: NBE 
i 

E 
i 

BE 0 
i 

(3) If: Ei > (NJ.;l:IE) x E 

NBEi = (~Ei/NE) x E 

HE ~ E - NBE 
ii i 

the n: 

(4) 

(5) 

n 
NBE z E 

1=1 

BE 

NBE. 
1 

BE 
i 

whe re: Ei : a rea employment in indus try i. 

E total area employment. 

NE i national emp loyme n t i n i ndustry i. 

NE : to.t a l national employment. 

i the i-th industry . (i:::.;1,2,3, •.• ,n). 

a r ea non-bas ic employmen t in industry i. 

a rea basic e mp loy ment i n industry i . 

NBE tot a l area non-basic emp l oyment . 

BE total area basic employment . 

Summation ac ross n industrial se ctors, equations (4) and (5), yields the 

total non-basic and basic employment for the study area. 

The relationship be tween basic and non-basic employment can now be modeled 

t o estimate the proportion of non-basic activity attributable to local basic 

2..1 A similar model was developed by Ne l son [6] for IIfull employment ll economies. 
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industry. Such a relationship can be expressed a8 a multiplier which deter-

mines the change in total area employment from a unit change in basic employ-

mente An allowance 1s made in the following procedure for non-basic employment 

which serves that portion of the area population that neither works in the 

local labor force nor Is supported by a member of the local labor force. This 

group includes persons who live in group quarters, such 8S college dormitories 

and inmates of institutions, and those persons 65 and over not in the labor force. 

(6) 

(7) 

The employment multiplier is calculated as follows: 

ESNW • (NW/POP) x NBE 

MULT • (E - ESNW) / BE 

where: ESNW - area non-hasic employment serving persons neither working 

in nor supported by workers in the local labor force. 

NW - those persons neither working in nor supported by workers 

in the local labor force. 

POP • total area population. 

MULT • the employment multiplier for the study area. 

The multiplier is applied to the change in basic employment to estimate 

7/ 
the change in total employment.- We 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 1s above the "full employment" 

level, an adjustment must be .... de forthe-mUllber of unemployed persons hired.!!.! 

L/ The employment multiplier must be applied only to that portion of the new 
employment which is basic (export) activity. 

!,I The "full employment" level is consistent with a c.ertain rate of unemploy­
ment which represents "frictionally" unemployed peraon.. It i8 common to 
consider a 4% or 5% rate of unemployment representative of "full e.ployaent." 
See Bronfenbrenner, ~rt1n. Kacroeconoaic Alternative., [l] pp. 15-18. 
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The amount of unemployment compensation previously received by these workers 

represents a "leakage!! to the multiplier process. The mUltiplier is applied 

9/ only to the additional income which these workers receive by accepting a job.-

New Basic employment filled by in-migrating workers will result in a full 

multiplier effect on the local economy. 

Employment changes in the study area can be expressed mathematically as: 

(8) llBE E + E 
Dl U 

E C llBE + E (1 - -) 
a m u W 

(9) 

(E C 
Eu(C/W) llE ~ + E (1 - -» x MULT + m u W 

(10) 

where: llBE change in area basic emp laymen t • 

6BE adjusted change in a rea basic employment. 
a 

E = in-migrating workers hired. 
m 

E ~ unemployed workers hired. 
u 

C annual level of unemployment compensation for the study area. 

W - annual income for the new jobs created. 

flE - 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 note that although the new 

jobs filled by unemployed workers will 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 (10) 

makes this necessary adjustment. 

2..1 The adj us tment for unemployment mus t be expressed in terms of "j obs, 11 the 
unit of measurement used in 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 standard salary (W) is a pure number which can be 
used to determine what fraction of a job unemployment compensation represents 
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The changes in total area employment derived can be used to estimate 

changes in the area population, per capita income, and additional tax re­

venues and costs which can be expected from the industrial developments. 

III. Empirical Results 

A. Estimation of Primary Employment Changes 

Primary data were collected through interviews with persons knowledgeable 

of the changes in development. The primary employment increases in the 

Killingly Industrial Park can not be precisely estimated. There are no firm 

commitments by industries to locate in the park in the near future. The 

present plan for the park is to attract 10-15 firma of 50-60 employees each. 

This will serve to create a diversified economic base for the economy. In­

creased employment from the Frito-Lay plant has been estimated from engineering 

plans for the factory under construction. At the date which 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 included according 

to the level of development for the Killingly Industrial Park. Situation B 

conaidered the addition from the Frito-Lay plant plus the primary effects of 

10 firms locating in the Killingly Industrial Park and hiring 50 employees each. 
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Similarly, situations C, D and E considered the change associated with Frito-

Lay plus 10 plants hiring 60 employees, 15 plants hiring 50 employees, and 15 

plants hiring 60 employees, respectively. These hypothetical situations are 

summarized in Table 1. The totals represent the amount of primary employment 

change in the area after an adjustment for unemployment in the study area. 

Table 1. Range of Primary Employment Changes from Economic Development 
Around the Killingly I ndustrial Park (U of Employees). 

Source of Employment 
Frito-Lay~1 bl 
Killingly Ind. Par~ 

Frito-Lay 
A 

600 

Combined Changes from Frito-Lay 
the Killingly Industrial Park 
BCD 

600 600 600 
500 600 750 

and 

E 
600 
900 

TOTAL Employmen t Change
cl Unemployment Adjustment-

600 
- 260 

1,100 
-423 

1,200 
-423 

1,350 
-423 

1,500 
-423 

TOTALS (adjusted) 340 677 777 927 1,077 

~I Obtained from engineering estimates of full production by Mr. Bill Ludwig 
of Fri to-Lay. 

~/ The planned level of development of the park according to estimates by Mr. 
Tom Dwyer, the town manager for the Town of Killingly. in October 1979. 

~I An unemployment adjustment figure of -423 can be cal culated only if 960 un­
employed persons are hired. 

It was necessary to adjust the primary employment change because of the high 

rate of unemployment within the study area. The s tudy area is consistent with 

the delineation of both the Northeastern Connecticut Planning Region (NCPR) and 

the Danielson Labor Market Area4 The rate of unemployment for this area was es­

timated at 7.1% for August of 1979. 101 This represents approximately 2200 workers ' 

We have chosen an unemployment rate of 4% to represent "full employment" in 

the Danielson Labor Market Area and our s tudy area. An unemployment rate of 4% 

represents approximately 1240 workers. Sub tracting the numbe r of IIfrictionally" 

unemployed workers from the present number of unemployed workers wi ll give us 

the number o f unemployed workers available to fill the jobs created by the 

101 Connecticut Labor Department, Connec ticut Labor Situation, (October 1979)[2]. 



- 11 -

industrial development. In assuming that the jobs created will first be filled 

by presently unemployed workers. we must further assume that persons presently 

not in the labor force will not seek jobs from the indu8tria~ 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 account-

ed 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. 

We used $11,290 as the annual income fo r the new jobs created (W) in making 

11/ the adjustment for the number of unemployed workers hired.-- The average annual 

12/ unemployment compensa tion for the Danielson Area (C) 1s presently $4,977.--

Using these figures and the number of unemployed workers available, 960 persons, 

13/ the unemployment adjustment figure was calculated and appears in Table 1.--

B. Estimation of Secondary Employment Changes 

To determine the employment multiplier for the ~ortheastern Connecticut 

Planning Region (NCPR) we first estimated the amount of basic, non-basic and 

total employment for the area. Employment data were collected from the Dun & 

Bradstreet employment survey by industry for each town in the area. The data 

were aggregated for 17 industrial sectors according to Standard Industrial 

Classification (SIC) codes. The employment estimates were then adjusted for 

111 The average weekly earnings for manufacturing, production, maintenance 
and related workers multiplied by 52. 
Source: Connecticut Labor Department, Connecticut Labor Situation, (October 
1979)[2J. 

~I Estimated by the Connecticut Labor Department - Research Department (un­
published statistic - September 1979). 

131 This represents the leakage. in terms of employment, from hiring unemployed 
workers. For example: E (C/W) - 960 (4977/11290) 

u _ 960 (0.44). 
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the number of f i rms 1n each industrial sector who did not report any informa-

tion. The number of firms who did not report were obtained from the Dun & Brad-

stree t employment files and are listed by four digit SIC code in Appendix A. 

An average s ize per firm for these SIC codes was det e rmined for Windham County 

and for the State of Connecticut (all ten towns in the NCPR are located in 

Windham County). The average firm size for the State of Connecti cut was used 

to adjust the employment data. The average fi rm size for Windham co unty was not 

used fo r two reasons: 

(1) In several cases the missing SIC industries were not r epo rted 1n 
Windham County. 

(2) In many of the missing SIC industry sectors there were on ly a small 
number o f firms to use in computing the average. 

The average firm size for the State of Connecticut was the n multiplied by the 

numbe r of firms in the NCPR who did not report. This was done at the 4-digit 

SIC level and agRregated into the appropriate industrial sec tors as disp layed 

in Table 2. (Se e Appendix A). 

The basic and non-basic levels of employment were dete rmined using t he ad-

justed emp loyment es timates of Table 2 . We assumed that all employment in agri-

culture is basic to the area. It is normally also assumed that all mining a nd 

manu fac turing are basic. These assumptions were altered slightly t o at temp t 

to more realistically estimate true bas ic employment. For example, in the 

mining sector a majority of employment represents stone and gravel banks. Such 

employment often supports local demand. Similarly, bakeries (food & kindred), 

local newsp apers (printing and publishing) , and local sawmills (furniture , 

lumbe r & wood products) often support local demand. We chose to use loca tion 

quotients for these sectors and for the transportation; communication and publi c 

utilities; wholesale trade; retail trade; finance, insurance and real es tate; 



Table 2. Employment by Industry for the Towns in the Uorthe3. ster l1. ':;onnecticut P lanning Region~ 

Brook-
Cdn-

Edst- Kill- Plain- POITJ- Put- Ster- Thomp- \,ood- N . ~. Region Tot~lci 
Industry lyn 

ter-
ford i ngly field fret ling stock 

AdJ .lu' bury 
na.m son 

Act. 
Agriculture , forestry 

and fisheries 28 6 47 8 27 18 9 12 0 7 162 200 

Mining 0 0 0 0 0 0 0 0 0 16 

Construction 46 26 36 126 87 5 44 73 49 493 672 

!<la.nufd-cturing: 
Food & kindred 0 6 0 130 0 0 28 0 100 2 266 266 

Text ile & dpparel 0 0 0 764 1222 8 1091 125 231 0 3,441 3 ,568 

Furniture, lumber, 
& wood- pr oducts 0 0 15 11 465 0 12) 48 101 8 773 800 

Printing & publishing 24 0 0 10 0 0 40 0 0 75 157 
Chem i ca l s & dllied 1 1 0 0 1895 724 0 386 0 385 80 3,481 3,624 
Illetal products & 

ma.chinery 8 3 35 748 953 30 537 0 163 81 2 ,558 3,371 
1,lisc . manufactur i ng 0 0 0 216 0 0 200 0 0 0 416 426 '-' w 

Trcl.nsport<:ltion 0 0 8 105 90 17 0 3 225 339 
Communicat i on and 

public utilities 5 8 0 24 0 0 0 0 0 38 50 
Wholesale trade 7 0 127 133 161 51 0 198 42 720 802 

Retdil trade 97 47 54 661 476 82 615 11 131 37 2, 211 2, 453 
Findnce , insurance , 

78 .l.nd re:::t.l eclta te 0 0 0 1 1 6 33 0 24 3 163 
Services 138 3 3 482 50 23 651 52 5 1,405 2,796 
Public administr~tion 0 0 0 15 0 0 0 0 0 0 15 15 

TOTALS 364 100 198 5,334 4 , 233 329 3,827 198 1, 460 318 16 , 361 19,718 

~. Source : The Northedst Hura.l Development D.;.t", T.;.pe (At the Universlty of Connechcut Computer Center) L 8 J 
2/· Adjusted at the 4 digit SIC code level by the J.ver-..l.ge tilZe of the firms in Connecticut . 
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services; and publi c administration sectors as well. It would be possible fo r 

a person more familiar with the characteristics of the study area to make f ur­

ther adjustments to this approach since employment data from the Dun & Brad­

street files are available at the four digit SIC code level for each town. The 

r esults of the assumption - location quotient method are displayed in Table 3 . 

As shown, the amount of basic employment is estimated at 11,612 while non-basic 

employment accounts for 8,lOb workers. The us e of location quotients shows two 

of the manufacturing sectors , food and kindred and printin~ and publishing, to 

be non-basi c in this area. The third manufacturing sector to which location 

quotients were applied shows a significant level of basic activity. Approxi­

mately 49. 5% of the employment in the lumber and wood products industries appears 

to be export activity. Also noteworthy are the 27 employees (3.4%) in the 

wholesale trade sector which represents basic ' (export) activity. 

The same employment fi gures of Table 2 were then used to estimate basic 

and non-basic employment by a strict location-quotient t echnique. In using this 

t e chnique 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 emp loyment in each sector is allocated to satisfy local demand . Only those 

sectors in which the area proves to be specialized will show any level of basic 

or export employment . As shown in Table 4, the basic activity or employment is 

considerably less than our prior estimate and the non-basic employment is 

considerably larger. Basic and non-basic activity account for 8,025 and 11,693 

jobR , r espectively. Given that location quotients have been demonstrated to 

under-estimate export activity anywhere from 25% to 85% we must consider the 



'fable 3. Deterrnilldtion of Basic Employment for the Northea s terJl Connecticut · PldIlning Region (A sswnption _ Location 
Quotient ApprOdch) 

U. S. Employment {1975l~ 
Industry # (OOO' s)_· -- - % 

Agriculture, forestry 
and fisheries 

lUning 

Construction 

llanufacturing: 
Food 6. kindred 

Textile & apparel 

Furniture, lumber, 
& wood products 

Printing 6. publi sh ing 

Chemicals & allied 

lIeta l product s & 
Machinery 

Mi sc . manufacturing 

TransJlbrta.tion 

Communication and 
public utilities 

Wholesale trade 

Retail trade 

Finance insurance, 
and real e s t:ol t e 

Services 

3,476 
732 

5,015 

1,843 
2,245 

1,734 
1 , 133 
2,804 

9,092 
424 

3,251 

2,372 

3,333 
14,137 

4,665 

23,759 
Public administration 4,770 

TOTALS 84,785 

(4.1 0) 
(0.86) 

(5.91 ) 

(2.17) 
(2. 65) 

(2. 05) 
(1. 34) 
(3.31) 

(10.72) 
(0.50 ) 

(3.83) 

(2.80) 

(3.93) 
(16. 67) 

(5. 50) 
(28 . 02) 

(5. 62) 
( 100. (0) 

~ Source: Stat istical Abstract of the U. S. - 1978 [ llJ 
£I Adjusted employment data. Sour ce: The Northedst Rur~l Development D~t~ T~pe 
£I Industrial s ectors ~ssumed to be b~ s i c . 

Northeas t 

# 

200 

16 

672 

266 

3,568 

800 

157 
3,624 

3,371 
426 

339 

50 
802 

2,45 3 

163 
2,796 

15 
19,118 

Region J;;mploymentJU 
. EstilTated Estillldted· 
Non-Basic Basi c 

o 
16 

672 

266 
o 

404 

157 
o 

o 
o 

339 

50 

775 
2,453 

163 
2,796 

15 
8·, lab 

200Y 
o 
a 

a 
3,56rP 

396 
a 

3,6 24£1 

3,371£1 
426£1 

a 

·0 

27 
a 

o 
o 
a 

11,61 2 

for New Engla nd Towns LB J 

... 
'" 
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Indust r y 
Agriculture , fore::;;try 

...tnu fi :::iherie ..:i 

;;:inlng 

Con s truction 

lliJ.nufa cturing: 
r' ood & kindred 

Textile & ~pp~rel 

r 'urni ture , l umber, 
& wood product s 

Prin ting & p ubli s h i ng 

ChemiCJ.ls & ..l.L.i ed 

~et~l product~ & 
k.;J,cnlnery 

I·i l ~c . nu.nuf ~ c tur in g 

Trd.nsport.;ition 

Communi c~tion ~nd 

p ubli c utili tie:;;; 

,·;holeS-.Lle tr .1de 

det..l.il t r.:l.de 

Fin~nce , lnsur~nce l 

d. nd r e ..l. l e ;:jt..:1 t e 

..} e rV1.ce~ 

~ubli~ ~dminl ~t r..1t i on 

T'OT"W 

u. S. Smployment (1975J~ 
11 ( 000' ;;;- --- 10 

3 ,476 

73 < 

J , Gl) 

1, 343 

2 , 245 

1 ,734 

1, 13 3 

2 , 804 

9 , 092 

4"4 

3 , 251 

2 , 372 

3 , 333 

14 , 137 

4 , 665 

23,759 
4 ,77 0 

34 ,735 

(4 . 10) 

(0 .86) 

(5 . 91) 

(2. 17) 

(2. 65 ) 

(" . 05) 

( 1 . 34) 

(3 . 31) 

(1 0 .7 " ) 

(0 ·50) 

(3 . 83 ) 

(2 .80) 

(3 . 93) 

( 16 . 67) 

(5 . 50) 

( "S . O,, ) 

(5 . 62 ) 

l IOO . OO) 

!iorthe:.l...jl I{ er:lon :.rrLPlo.vmen 't £J 

'f 

,,00 
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67< 

c:G6 

3, )o B 
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3 , 37 1 
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" ,453 

\ei 3 

" ,796 
\5 

19 , 710 

=:;..;t i m.1 ted 
Non- 3.J. .. nc 

.:<):.. 
'16 

J7c. 

c:u6 

522 

404 

15 7 

653 

" , 114 

~3 

339 

50 

775 
" , 453 
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2 , 796 

15 

1 1 , :")93 

::: ~ t1.:Tl..1 ted 

B..1 G 1. C 

u 

o 

c 
0 

3 , (,46 

3)!G 

° 
2 , 97 1 

i , "57 

3iS 

0 
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0 
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V 

0 

0 

j , C,:::) 

I 
" 
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strict location quotient approach to give a low estimate of basic e mployment 

and therefore will tend to over-estimate the employment multiplier. 

The basic and non-basic estimates of employment were incorporated into 

equations (6) and (7) of the economic base model. The estimation of employment 

multipliers for the two methods of determining basic and non-basic employment 

are shown 1n Figures 1 and 1a. An adjustment was made in the calculations for 

that portion of non-basic employment which serves persons not in the local 

labor force. The data needed for this adjustment were available from the 1970 

Census of Population-Connecticut [10]. The data were not available for 1975 . 

We assumed that the relative size of this group in 1975 was the same as reported 
• 

in the 1970 Census. This was done to make all data consistent with the year 

employment data were collected (1975). This assumption does not seem to pose 

any grave problems and should represent only a small error if any at all. 

The multipliers derived in Figures 1 and la represent the relationship 

between total employment and basic employment for the Northeast Planning Region. 

The location quotient technique resulted in a lower estimate of the basic em-

ployment for the economy. This results in a larger employment multiplier than 

the assumption-location quotient approach used in Table 3. The two employment 

mUltipliers are 1.62 and 2.30 for the assumption-location quotient and the 

strict location quotient techniques, respectively. A change in basic employ-

ment by a single job will result in an additional 0.62 or 1.30 non-basic jobs, 

depending upon the results accepted. 

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 
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applied to the adjusted primary employment changes from Table 1. The t o tal em­

ployment changes we re calculated as described by equation (10). The r es ults 

are displayed i n Tables 5 and 5a for the assumption-location quotient method and 

the strict location quotient method. We assumed that all new emp loyment from 

the changes in industrial a ctivity in the area represent basic employment. This 

is ce rtainly a valid assumption f or the Frieo-Lay plant. The plant will supply 

all the New England States and New York City. The amount of their p roduct 

consumed in the NCPR is p.xpected to be only a small fraction of the 

total output. The assumption may pose a problem for the employment from the 

industrial park. For simplicity we assumed that all firms loca ting within the 

park will be basic in nature. In light of the uncertainty of development in 

the park, any other assumption could prove to be equally as inaccurate. 

The amount of locally supported population per job was calculated in 

Figure 2. Th is population multiplier can be applied to the es timated 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 

worke rs available (960 unemployed available). For situation A, the total change 

in employment was less than the number of unemployed available. The population 

multiplier was applied only to the 10 management personnel which will be 

brought in by Frito-Lay. In all other hypothetical situations the total change 

in employment is greater than the number of unemploye d available and the total 

popUlation change is estimated as discussed above. The results are displayed 

in Tables 5 and Sa. 

The impacts which are expected to occur within the Town of Killingly were 

then estimated. To calculate these impacts it was necessa ry to make two 
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Est"iration of the employment multiplier for the Nortt"l e :t . ~ te rn 

Con,ectic.ut Planning Region. 
(Lncation Quotient Assumptio n Approach) 

Local employmrnt 
serving perso;l "! not 
supported in the 
local labor f 0 ~ce 

Area popula ~ ion neither 
working nor supported by 
workers in t ' le local 
labor force....~/ 

Area pop I ;~l-a-t-:i-o-=..,c"7r---
x 

Areflo non-ba,ic 
empl · 'Vmf"n tE. 

Basic 
employment 

HUl.l 

6 ,860 x 8,106 
63,260 

Total bl 
employment-

19,718 - 879 
11,612 

879 

Basic 

Local employment t::'f"!i. \"inF! 
persons not support r d 
in the local lab .-:; 'lrce 

bl employment-

1.62 

2.,1 Includep pe rsons 1n group quarters. inmates of institutions ant ; oerson s 
over 65 not in the labor force. 
Source : lY7 Q Census of Population - Connecticut, General Socle l and 
Economi (. Cb;:t racteristics [l-O]. 

l/ From Tahlp. 3 . Source: The Northea~ l Rural Development Data Tape for New 
England Towns [8 J. 

~I Source: oocial Indicators Profile - WACAP Service Area [5 J. 
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Figure lao Estimation of the employment multiplier for the Northeaste rn 
Connecticut Planning Re gion. 
(Location Quotient Approach) 

Local employme nt 
serving persons not 
supported in the 
local labor force 

Basic 
employment 
multiplier 

6,tl60 
63,260 

x 

Area population neither 
working nor supported by 
workers in the local 
labor force aj 

Area populatio~} 

11,693 1, 268 

x 
Area non~basic 
employment£/ 

Total bl 
employment-

Local employment serving 
persons not supported 

19,718 - 1,268 
8,025 

in the local labor force 
Basic employmen~7 

= 2.30 

Figure 2. Estimation of a population multiplier for the Northeastern 
Connecticut Planning Region. 

Area 
pop~lation 

multiplier 

Total areac / 
population-

Area population neither working 
in nor supported by worke ~s 
in the local labor forc~1 

Total area population~7 

63,260 - 6,860 
19,718 

2.86 

~I Source: 1970 Census of Population - Connecticut General Social and 
Economic Characteristics [10]. 

~I From Table 4. Source: The Northeast Rural Development Data Tape for 
New England Towns [8]. 

5::.,1 Source: Social Indicators Profile - WACAP Service Area l 5 ] . 
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Table 5. Estimated Changes in Total Employment and population for the North­
eastern Connecticut Planning Region. 
(Assumption - location quotient approach) 

Combined Effects from Frito-Lay 
Frito-Lal and th e Killin81~ Industrial Park 

A B C D E 

Basic Employment 
a/ 

Change- 600 1,100 1 , 200 1,350 1,500 

Total Employment 
b/ Change- 811 1,520 1,682 1,925 2,168 

Total Population 
c/ 

Change- 29 1,602 2,065 2,760 3,455 

Table Sa. Estimated Changes in Total Employment and Population for the North­
eastern Connecticut Planning Region. 
(Location quotient approach) 

Combined Effects from Frito-Lay 
Frito-La~ and the Killinsl~ Industrial Park 

A B C D E 

Basic Employment 
a/ 

Change- 600 1,100 1 , 200 1,350 1, 500 

Total Employment 
b/ 

Change- 1,042 1,980 2,210 2,555 2 , 900 

Total Population 
c/ 

Change- 235 2,917 3,575 4,562 5 ,548 

a/ From Table 1. 
EI Includes: Total primary employment changes (assumed to be all basic) plus 

the secondary impacts adjusted for unemployed workers hired. 
~/ For Frito-Lay: 10 management personnel x population mUltiplier (See Figure 2). 

All other situations: (Total employment change - 960 unemployed workers 
available) x population multiplier. 
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assumptions based on the results of the survey by the Northeastern Connecticut 

Regional Planning Age ncy . The survey found that J B% of the shopping by NCPR 

resident s was done in the Town of Killingly. They also found tha t typically 45% 

of the residents work in the town in which they reside. 14 / We ass umed that these 

characteristics will remain cons tant. We there fore es timate that 3H% of the 

secondary employment changes will occur in the Town of Killingly and that 45 % 

of the in-migrating workers will seek to reside in that town. (In this case all 

of t he primary employment changes will occur in the Town of Killingly) . The 

results for the NCPR displayed in Tables 5 and 5a were used to estimate similar 

results for the Town of Ki llingly . These are displayed in Tables 6 and 6a . 

A gross estimate of new tax revenues for the Town of Killingly is included in 

the final row. This was determined by multiplying the most recently available 

per capita t ax levy for the town by the total population change in the town. 

This fi gure is obviously a gross estimate . It does not account for any 

changes in the tax base of the Town of Killingly which may occur. However, 

it provides an indication of the magnitude of anticipated changes . 

IV. Summary and Conclusions 

The Town of Killingly will experience subs tantial employment changes in 

the next year. The changes will come about through development of the Killingly 

Industrial Par k and the Frito-Lay plant locating in the township. These em-

ployment changes are expected to affect not only the Town of Kil l ingly , but 

also the en t i r e trade area for the economy. This study was concerned with 

estimating the magnitude of the employment increases in the Town of Killingly 

and the trade area. It is important that local officials and planne rs anticipat 

14.' Northeaste rn Connecticut Regional Planning Agency, loc. cit., pp. Bl2-
B16. [7 J. 
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Table 6. Estimated Changes in Employment and Population for the Town of 
Killingly. (Assumption - location quotient approach). 

Combined Effects from Friea-Lay 
Frito- Lay and the Killingly Indus trial Park 
ABC 0 E 

Basic Employment 
al Change-- 600 1 , 100 1,200 1,350 1,500 

Total Employment Change~/ 680 1 , 260 1,383 1,569 1,754 

Total Population 
cl Change- 13 386 544 784 1,022 

New Personal Propert~/ 
Taxes (1977 Do11ars)- 3,360 99,754 140,586 202,609 264,115 

Table 6a . Estimated Changes in Employment and Pop ulation for the Town of 
Killingly . (Location quotient approach). 

Combined Effects from Frito-Lay 
Frito-La~ and t he Ki11ingl~ Industrial Park 

A B C 0 E 

Basic Employment 
al 

Change- 600 1,100 1,200 1 , 350 1,500 

Total Employment bl Change-- 768 1,434 1,584 1 , 808 2,032 

Total Population cl Change-- 13 610 803 1,091 1,380 

New Personal Propert~1 
Taxes (1977 Dollars)- 3,360 157 , 642 207,519 281 ,947 356 , 633 

a/ From Table 1. All primary employment changes occur in the Town of Killingly. 
II Includes : Total primary employment changes (assumed to be all basi c ) plus 

the secondary impacts adjusted for unemployed worke rs hired in the Town of 
Killingly. 

~I Total employment change - 960 unemployed workers hired x 0.45 x 2. 86 (pop . 
mult.). 

~I Per Capita tax levy (1977) x Population change . 
Source: State of Connecticut, Information Relative to the Assessment and 
Collecti on of Taxes - 1977 , pg . I SS, (November 197 8)[9] . 
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the direction and magnitude of such changes in order that land use and develop­

mental planning can be carried out more effectively. 

The objectives of this study were: (1) to determine the sources of basic 

emp loyment and to calculate an employment multiplier for the study area; and 

(2) to estimate the gross changes in total employment which will occur from the 

changes in basic or export employment. 

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 Dun & Brad­

street survey provided the data for estimation of the basic and non-basic em­

ployment, and the employment multipliers. Other sources included: primary in­

forma tion on the changes in basic employment, a regional transportation survey, 

and several census publications. 

Initially, central place theory was used to delineate the trade region in 

which the employment changes will take place. The region was determined to in­

clude those ten towns in the Northeastern Connecticut Planning Region. The bas 

and non-basic levels of employment were then estimated . for the study area. The 

basic and non-basic employment levels were estimated using two different approa 

es and the resulting employment multipliers were calculated using the economic 

base model. These multipliers were applied to a range of estimated primary em­

ployment changes to obtain the expected gross changes in total area employment. 

(See Tables S and Sa). 

The results obtained indica'te significant changes in employment and indus­

trial activity in the Northeastern Connecticut Planning Region. The most re­

liable e stimate of primary employment changes in the region is that of the 
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Frito-Lay plant. The employment figures obtained were estimated by engineer-

iog plans for full production at the plant. The best estimate of total em-

ployment changes would be calculated using the multiplier from Figure 1 (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 io-

eluding development of the Killingly industrial park with the increased em-

ployment from the Frito-Lay plant the range of basic employment changes is 

1100 to 1500 jobs. The actual increase in employment will depend upon the level 

of development in the industrial park. Using the employment multiplier of 1.62 

the range of total employment changes is 1520 to 2168 jobs. The estimates re-

present gross changes since other changes in the industrial structure in the 

Northeastern Connecticut Planning Region can not be anticipated. 

There are several implications associated with these estimates. Initially, 

we assumed that the full employment level of unemployment was approximately 4%. 

Economists have recently revised such estimates upward to 4.9% - 5.5%.121 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, the employment at the Frita-Lay plant will account for nearly all unem-

played 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 the existing housing markets. This implies further pressures on land-use 

and zoning regulations in the local economy. It is thus important that the total 

effects from these industrial developments are scrutinized so that local offi-

cia 15 can plan accordingly. 

15/ See: Council of Economic Advisors, "Measuring and Realizing the Economics 
Potential," (January 1969) [3]. 
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APPENDIX A: 

The number of firms which did not report employment in the Northeastern 

Connecticut Planning Region was obtained by four digit SIC code from the Dun & 

Bradstreet files. The average firm size for each four digit SIC industry not 

reporting in the NCPR was computed for Windham County and the State of 

Connecticut. The data used 1n computing these averages were also from the 

same data set. The average firm size for Windham County was not used due to 

unreported SIC industries and the small number of firms used in computing the 

averages. The four digit SIC industry adjustment figures were then aggregated 

according to the format used in Table 2 of Part Ill. The four digit SIC in-

dU8tries included in the sectors of Table 2 are as follows: 

Sector 

Agriculture, forestry & fisheries 

Mining 

Construction 

Manufacturing: 
Food & Kindred 
Textile & Apparel 
Furniture, Lumber & Wood Products 
Printing & Publishing 
Chemicals & Allied 
Machinery & Metal Products 
Misc. Manufacturing 

Transportation 

Communication & Public Utilities 

Wholesale Trade 

Retail Trade 

Finance, Insurance & Real Estate 

Services 

Public Administration 

SIC Industries 

0000 -

1000 -

1500 -

2000 -
2200 -
2400 -
2700 -
2800 -
3300 -
3900 -

4000 -

4800 -

5000 -

5200 -

6000 -

7000 -

9000 -

Included 

0999 

1499 

1999 

2199 
2399 
2699 
2799 
3299 
3899 
3999 

4799 

4999 

5199 

5999 

6999 

8999 

9999 
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Table I\I. Ave rage Fi r m Size for Windham County and The Sta te of Connecticut 
for Those Fi rm Not Repor ting Employment in the l.~ortheast Planninp; 
Ref,ion . 

Average Firm Size 
Ii Not Windham Sta t e Employment 

SIC Code Reporting County of Conn. Adjustment 

0181 1 7.0 11.4 11 
0241 2 6 . 0 5 . 5 11 
0251 1 2. 0 10 . 4 10 
0781 1 2. 0 5.5 6 
1411 1 15 . 0 15 
1311 9 2.0 2 . 3 21 
1521 5 4.5 6. 2 31 
D42 1 7.7 24.1 24 
1611 3 7.0 14.9 45 
1711 3 2.5 6.7 20 
1741 1 6.0 6.1 6 
1752 l 0.7 5.4 11 
1761 1 5 . 5 6 . 0 6 
1781 1 11.0 4 . 5 5 
1794 2 3.9 5. 5 11 
2391 2 225 .0 63 . 3 127 
2426 1 10.0 10 . 0 10 
2499 2 20.5 B. 7 17 
2711 1 29.0 82 .1 82 
2819 1 142 . 6 143 
3483 1 789.7 790 
3599 2 3.1 11. 7 23 
3~93 1 9 . 9 10 
4119 1 12.4 12 
4212 4 3. 4 8.6 34 
4213 3 22 .2 19.7 59 
4226 1 8. 9 9 
4953 2 7.0 6. 0 12 
5041 1 13.0 6.3 6 
5078 1 7. 8 8 
5086 1 10.6 11 
5093 1 7.0 13 .7 14 
5098 1 23 . 6 24 
5099 1 1.7 8.9 9 
5146 1 8 . 0 10.1 10 
5261 2 2. 5 4 . 4 9 
5411 2 8 . 9 9.6 19 
5423 2 12.0 5.8 12 
5511 1 13 . 3 22 . 3 22 
5531 1 6 . 6 5.2 5 
5541 5 3.3 4.4 22 
5611 1 5. 3 5.6 6 
5714 1 3.0 5 . 2 5 
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Table AI. (Cont . ) Average Fi r m Size fo r Windham County and The State of 
Connecticut for Those Firms Not Reporting Employment in the North-
east Planning Region. 

Averase Firm Size 
i! Not Windham State ~ Employment 

SIC Code Reporting County of Conn. Adjustment 

5722 1 3.6 4.9 5 
5812 6 1l.8 1l.7 70 
5813 1 8.8 10 . 0 10 
5921 2 1.9 2.2 4 
5941 1 2.8 3.5 4 
5944 1 2.6 4.8 5 
5947 1 2.9 3 . 7 4 
5949 2 4 . 7 3.5 7 
5983 3 5.9 7 . 8 23 
5999 2 2.8 4.9 10 
6512 2 9.0 9.3 19 
6513 1 3.0 4.4 4 
6519 1 2.5 3 
6531 5 5.5 8.8 44 
6553 1 6.6 7 
6611 1 7.7 8 
70ll 1 16.7 26.3 26 
7032 1 12.4 12 
7033 1 5.9 6 
7215 2 3.0 4.0 4 
7261 2 2.9 3.5 7 
7399 3 13.5 11.1 33 
7623 1 1.3 3 . 2 3 
7629 1 1.7 3. 3 3 
7948 1 14.0 7. 8 8 
7997 1 22.4 22 
8021 1 3,0 3 
8059 1 83.0 75.2 75 
8091 1 83 . 3 83 
82ll 2 30.0 58,4 ll7 
8221 1 895 . 5 896 
8361 1 57.2 57 
8661 1 30.0 14.6 15 
8931 1 18.5 19 
999~/ II 

2./ Unclassified firms which did not report. 
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