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EconoMIC IMPACT OF MANUFACTURING

F. Larry Leistritz'

In recent years, economic development has received increased attention by
state/provincial and local governments in the U.S., Canada, U.K., and many
other industrialized countries (Bartik 1991, Eisinger 1988; Finsterbusch et
al. 1992; Kale and Lonsdale 1987). While regional differences in growth
rates and levels of affluence have long been topics of concern to both
scholars and policy makers (Shaffer 1989; Tweeten and Brinkman 1976),
these concerns have been heightened by the substantial restructuring that has
been occurring in the manufacturing sector in recent years (Barkley and
Hinschberger 1992). In addition, in the U.S. the increased efforts of state
and local governments to promote economic development have resulted in
part from a diminution of the federal government's activities in this area. As
a result, local and state governments are committing increasing amounts of
resources to development efforts (Broadway 1991; Eisinger 1991 ; Leistritz
and Hamm 1994).

Communities and states are investing substantial and increasing levels of
resources in economic development initiatives, motivated in large measure
by the benefits which they expect to result from these efforts (Burnier 1992;
Bartik 1991). Among the benefits commonly anticipated to result from new
or expanded manufacturing facilities (or from growth in other basic
economic sectors) are both direct impacts (the jobs in the new facility, its
expenditures to employees and suppliers, and its tax payments) and
secondary impacts (jobs created in other sectors of the local economy,
increased sales of local trade and service firms, etc.). However, the benefits
to be expected from a new development activity are not always easy to
assess. In some cases, many of the new jobs promised by developers have
not materialized, or most of these jobs have been filled by outsiders
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270 Economic impact of manufacturing

(Ledabur and Woodward 1990, Summers et al. 1976). The secondary
benefits are even more difficult to assess. and persons promoting new
development projects and seeking local/state financial assistance have
sometimes employed very optimistic estimates of secondary benefits to
bolster their cause (Lansford and Jones 1991).

As communities and states invest increasing levels of resources in economic
development efforts, the need for a better basis for assessing the benefits that
are likely to result from such activities is apparent. While a number of
studies have addressed the extent to which various development incentives
affect firm start-ups and cxpansions or facility relocations (Blair and Premus
1987, Leistritz 1991, Popovich and Buss 1989), only a few have addressed
the direct effects of facility development or expansion, and fewer still have
examined the secondary effects of firms of different types. This paper
addresses the need for improved information about the direct and secondary
cconomic effects of firm start-ups. expansions, and relocations by examining
the direct and sccondary cconomic ctfects of a group of North Dakota
manufacturing firms.

The purpose of this study was to measure not only the direct economic
effects (direct employment and expenditures to entitics within the state) but
also the secondary or indirect effects (secondary employment and total
business volume of all sectors) of manufacturing firms. While the economic
restructuring that has occurred over the past decade has led some
communities to examine economic development alternatives such as exported
services or tourism (Frederick 1993, Gibson 1993, Smith 1993, Leistritz
1993), manufacturing is still the option most frequently considered by
communities seeking economic development and diversification. Further,
recent experience in North Dakota indicates that manufacturing may still be
a very viable source of growth for rural arcas. From 1985 to 1993, the
state’s manufacturing ecmployment increased by 26 percent (4,027 jobs), with
most regions of the state registering substantial gains (Coon et al. 1995).
Manufacturing employment as a percentage of total state employment also
increased during this period.

PROCEDURES

Information needed to fulfill the project objectives was obtained through a
survey of North Dakota manufacturers, conducted in 1991. The initial survey
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list was developed by cross-referencing a list of manufacturers compiled by
the North Dakota Department of Economic Development and Finance with
a similar list developed by the North Dakota State College of Science. The
intent was to obtain the most complete coverage possible of the state’s
manufacturing sector (SIC Groups 20-39). Because the objective of the
study was to identify characteristics and needs of manufacturing firm that
were serving markets outside the state, firms that served only local markets
(e.g., publishers of local newspapers) were eliminated from the list. A total
of 214 firms responded to the surveys, representing about 58 percent of the
companies in the final survey list. However, only 113 of these (or 31 percent
of the population) provided all of the information required for the economic
impact analysis reported here. Analysis of these respondents’ Characteristics
compared to those of firms that provided incomplete information, as well as
to secondary data for the state’s manufacturing sector, indicated that the
respondents were representative of the state’s manufacturers.

The firms were asked to provide a variety of information, including current
employment, employment five years prior to the survey, gross sales, the
distribution of expenditures by type (i.e., for raw materials, processed
materials, direct labor, subcontracting, and other), and the percentage of
each type of expenditure which was made to entities within the state. In
order to estimate the secondary economic effects of the various types of
firms, the estimates of each firm’s in-state expenditures were applied to the
North Dakota Input-Output Model (Hertsgaard et al. 1984). Input-output
models have been used extensively in estimating secondary economic impacts
of a variety of projects and programs (Otto and Johnson 1993). Based on
each firm’s in-state expenditures, the input-output model provided estimates
of the total economic impact (gross receipts or gross business volume of all
sectors) resulting from its annual operations, as well as the secondary
(indirect) employment attributable to its activities.

RESULTS

Selected characteristics of the sample firms are summarized in Table 1. Of
the 113 firms, about 8 percent had been created in 1987 or more recently
{i.e., less than five years prior to the survey). About 62 percent had been
created prior to 1987 and had fewer than 20 employees five years prior to
the survey while about 30 percent had been created prior to 1987 and had 20
or more employees five years prior to the survey.
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Table 7.  Selected characteristics of North Dakota manufacturing
firms, 1991

% of

No. of % of Gross products

firms sample sales sold out

Characteristics (no.) (%} 1990 of state
($000) (%)
All firms 113 100.0 9212 40.9
New firms 9 8.1 453 46.2

Firms established
more than 5 years:

Less than 20
employees 60 62.2 g12 30.8

dovears ago
20 or more
cmplovees 33 29.7 23510 62.3'
5 vears ago

Type of products:

Durable goods 76 67.9 9,714 45.3

Nondurable goods 36 32.1 8.406 32.6
High-tech firms 13 115 2.218 58.7
Agribusiness firms 25 20 30.432° 50.8
Type of

establishment:

Only Jocation of 91 80.5 2,703 10.7
firm
Headquarters of 12 10.6 15.375" 34.9
firm
Branch plant 10 8.8 61.044 49 4

Firms with fess than 20 employees are signiticandy ditterent from those with 20 or more
at « = 0.03 using the Tukey test (Draper and Smith 1966: SAS Inst. 1985).

"Agribusiness firms significantly different trom other firms at «=0.05 (Tukey).

“Sole locations signiticantly different trom branch plants at «=0.05 (Tukey).

‘Headquarter locations significantly different from branch plants at @ =0.05 (Tukey).
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About two-thirds of the respondent firm were durable goods manufacturers.
Firm in the SIC categories that have been designated as high-tech (Smith
and Barkley 1988)accounted for about 11 percent of the respondents. Agri-
business firm tnade up about 22 percent of the sample, and these firms were
about equally divided between nondurable goods manufacturers (primarily
food processors) and durable goods manufacturers (primarily farm equipment
manufacturers).

More than four-fifths of the respondents indicated that their establishment
was the only location of their firm. About 11 percent indicated that their
establishment was the headquarters of a firm that had other branches, while
9 percent were branch plants.

The respondent firms reported gross sales in 1990 that averaged $9.2
million, with 41 percent of their sales being made directly to out-of-state
entities (Table 1). Respondents that reported relatively high average sales
included branch plants, headquarters establishments, and agribusiness firm.
Relatively high percentages of out-of-state sales were reported by agri-
business firms, high-tech firm, and by establishments with 20 or more
employees five years prior to the survey. New firms (created in 1987 or
more recently) also reported higher than average out-of-state sales.

The sample firms reported that labor made up about 29 percent of their total
expenditures, while raw materials (27 percent) and processed materials (22
percent) were also major expenditure items (Table 2). The percentage of a
firm’s expenditures that are made within the local area, or within the state,
directly affects the extent to which these areas will experience secondary
economic effects (Leistritz and Murdock 1981). The respondents reported
that most of their labor expenditures were made within the county where the
facility was located and almost all (99 percent) were made within the state.
Subcontracting and other expenditures (e.g., utilities) were also made
primarily to entities within the state. On the other hand, the majority of
expenditures for processed materials and raw materials were to entities
outside the state. Overall, the firms reported that 50 percent of their
expenditures were made within the county and 69 percent within the state.
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Table 2. Distribution of Expenditures by Respondent Firms, 1990

Percent of Location of Supplier

Expenditure total Within Rest of  Rest of Outside
category expenditures  county state u.s. u.s.

—————————————————————— PETCENT- o mm oo oe e
Raw materials 271 20.4 247 50.5 4.4
Processed 223 18.8 17.3 59.4 4.6
materials
labor 29.3 89.7 9.1 1.2 0.0
Subcontracting 4.5 49.1 26.0 249 0.0
Other 16.8 65.4 15.7 18.2 0.6
Total 100.0 50.4 18.6 28.5 2.5

The respondent firms also differed substantially with respect to current
employment levels and the number of jobs they had created in the last five
years. The sample firms employed an average of 53 workers at the time of
the survey (Table 3). A few large firms had a major influence on this figure,
however; the median firm’s current employment was 6. The firms had
created an average of 13 jobs during the fast five years, with a median value
of 5. Considering all firms, [4 percent reported that their employment had
decreased in the past five years, while 11 percent had no change in employ-
ment. On the other hand, a few firms had created substantial numbers of
jobs. Of the sample tirms, the top 6 percent (in number of jobs created) had
created 54 percent of the total jobs. These findings are similar to those of
Storey (1985) who reported that among a group of small manufacturers in
northern England, 6 percent of the firms had created 34 percent of the jobs.

Among the top firms in job creation (6 percent of the sample or 7 firms), all
but one were durable goods producers. Three of the seven firms were branch
plants, while three were independent operations (the remaining firm was the
headquarters unit of a firm with other branches). Only one had been estab-
lished within the past five years, and only one was a high-tech firm.
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Table 3. Currentemployment of North Dakota manufacturing firms,
1991, and jobs created in the last five years

Current employment Jobs created in
last 5 years
Characteristics Mean Median Mean Median
All firms 53.0 16.0 13.2 5.0
New firms 14.9° 10.0 14.9 10.0
Firms established
more than 5 years:
Less than 20
employees 5 13.0 11.0 5.8 2.0
years ago
20 or more
employees 5 141,74+ 71.0 28.2 14.0
years ago
Type of products:
Durable goods 55.6 16.0 17.8 5.5
Nondurable
goods 48.7 17.5 4.1 2.0
High-tech firms 31.8 31.0 15.4 11.0
Agribusiness
firms 101.5' 27.0 20.3 6.5
Type of
establishment:
Only location
of firm 27.1¢ 14.0 6.9' 4.5
Headquarters of
firm 86.5' 52.5 1.7 7.5
Branch plant 247.6" 64.5 70.3%¢ 2.0

“New firms are significantly different from established firms with 20 or more employees
at ¢=0.05 using the Tukey test.

"Firms with less than 20 employees significantly different from those with 20 or more at
a=0.05 (Tukey).

'Agribusiness firms significantly different from other firms at «=0.05 (Tukey).

"Sole locations significantly different from branch plants at «=0.05 (Tukey).

'Headquarter locations significantly different from branch plants at «=0.05 (Tukey).
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When considering the number of jobs created by firms of different types,
new firms (created in the ast five years) had generated an average of 15 jobs
per firm, whereas all firms that had been established more than five years
created an average of 13 jobs (Table 3). The established firms that had 20
or more cmiployees five vears prior to the survey had created an average of
28 jobs, which represented an increase of 25 percent. The established firms
with less than 20 employees had created about 6 jobs on average, represent-
ing an increase of about 69 percent. When considering the total number of
jobs created, however, the new tirms accounted for only 9 percent of the
total jobs created by all firms in the study, while the large established firms
(with 20 or more workers five years before) accounted for 64 percent and
their smaller counterparts for 27 percent.

Among other firm categorizations, the agribusiness firms had created an
average of 20 jobs per firm, or an increase of 25 percent over the last five
vears (Table 3. High-tech firms had created an average of 15 jobs, an
mncrease of about 94 percent. Establishments that were either headquarters
of multi-unit firms or branch plants had created substantial numbers of jobs
per firm, although these entities made up a refatively small segment of the
total sample.

The percentage of expenditures that the various types of firms made within
the state arc summarized in Table 4. Overall, the firms reported that about
57 pereent of their total expenditures were made within the state. Firms that
had been established within the Tast five years reported the highest rate of in-
state expenditures (71 percenty. Established firms with fewer than 20
cmployees five years previous to the survey had a substantially higher
percentage of expenditures within the state than their counterparts with
higher employment levels. High-tech firms had a substantially lower percent-
age of expenditures to entities within the state than other firms. This can be
attributed to the higher percentage of the components they purchased from
out-of-state suppliers.

When the firms’ in-state expenditures were divided by their total employment
at the time of the survey (direct jobs). substantial variations were noted.
Overall, the survey finms reported an average of about $72,000 of in-state
expenditures per direct job (that is, per person employed by the firm) (Table
4). Firms created within the past five vears, however, reported only $17,000
in in-state expenditures per direct job. Established firms with 20 or more
employees five years prior to the survey also had a substantially higher level
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of in-state expenditures per direct employee than their counterparts with
fewer employees. Manufacturers of nondurable goods had substantially
higher levels of in-state expenditures than durable goods manufacturers.
Agribusiness firm had high levels of in-state purchases per direct employee,
while those of high-tech firms were quite low.

When the firm’s in-state expenditures were applied to the interdependence
coefficients of the North Dakota input-output model, estimates of the gross
business volume (gross receipts) resulting in various sectors of the state
economy were obtained. Estimates of the level of gross receipts required in
each sector to support one additional job (gross business volume to employ-
ment ratios) were then applied to the estimates of additional gross business
volume to obtain estimates of the secondary employment resulting from the
tnanufacturers’ expenditures (Coon and Leistritz 1989). The total secondary
employment and total gross business volume in all sectors resulting from the
firms’ expenditures are summarized in Table 5.

The North Dakota manufacturers accounted for an average of 229 secondary
jobs, or 4.3 secondary jobs per direct job (that is, an employment multiplier
of 5.3) (Table 5). Substantial variations existed, however, among firm of
different types. Firms that had been established more than five years and had
20 or more employees five years prior to the survey accounted for 710
secondary jobs per firm and 5 secondary jobs per direct job. Their counter-
parts with fewer than 20 employees five years previous had only 1.8
secondary jobs per direct employee (24 jobs per firm), and firms created
within the past five years had only 0.8 secondary jobs per direct employee
(11 jobs per firm). Nondurable goods manufacturers had a substantially
greater number of secondary jobs per direct job (6.1) than their counterparts
engaged in durable goods manufacturing (3.6). Agribusiness firm and
headquarters establishments also recorded relatively high levels of secondary
jobs per direct job.

The gross business volume generated in all sectors of the North Dakota
economy as a result of the manufacturers® operations and expenditures
averaged $13.5million per firm or about $255,000 per direct job (Table 5).
Variations in gross business volume (total economic impact) per firm and per
direct job among firms of different types were similar to those reported for
secondary employment,
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Table 4. Total expenditures, percent of expenditures within the
state, and in-state expenditures per direct job, North
Dakota manufacturing firms, 1991

In-state expenditures

Percent of
Gross sales expenditures Per Per
per firm made w/in firm direct job

Characteristics ($000) state ($000) {$000)
All firms 9.212 57.0 3.799 71.7
New firms 453 714 253 17.0
Firms estab-
lished more than
Sovears:

Less than 20

emiplovees 812 59.8 485" 37.2

20 or more

employees 23.510 49. 1" 11427 80.6
Type of
products:

Durable goods 9.714 55.0 3.167 56.9

Nondurable

goods 8,406 60.2 5.238 107.5
High-tech tirms 2218 H.3 875 27.6
Agribusiness
firms 30.432 55.1 12,017 119.4
Type of
establishment:

Only Jocation

of firm 2.703 57.1 1.383" 51.0

Headquarters 15.375 60.9 10,008 1157

Branch plant 61.044 515 18.329 74.0

‘New tirms are significantly different from established firms with 20 or more employees
at ao=0.05 using the Tukey test.

"Firms with less than 20 employees significantly ditferent from those with 20 or more at
w=0.05 (Tukey).

“High-tech firms significantly different from other firms at «=0.05 (Tukey).
"Agribusiness firms significantly difterent from other firms at @« =0.05 (Tukey).

“Sole locations significantly ditferent from branch plants at «=0.05 (Tukey).

'Sole Tocations significantly different tfrom headquarters at «=0.05 (Tukey).
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Table 5. Secondary employment and total economic impact, North
Dakota manufacturing firms, 1991

Secondary employment Total economic impact
Per Per Per Per
o firm direct %ob firm direct Bob
Characteristics (no.) {no. {$000) ($000)
All firms 229 4.3 13.508 255.1
New firms 11 0.8 820 55.1
Firms established
more than 5 yrs
Less than 20
employees 24 1.8 1.692¢ 129.9
20 or more
employees 710° 5.0 40.828" 288.1
Type of
products:
Durable goods 199 3.6 10.421 187.3
Nondurable
goods 298 6.1 20.399 418.7
High-tech firms 43 14 2,944 92.1
Agribusiness
firms 759" 7.5 44.145" 434 8"
Type of
establishment:
Only location
of firm 74 2.7 5110 188.3"
Headquarters
of firm 567 6.6 38.440 444.4"
Branch plant 1,237 5.0 60,015¢ 242.4

“Firms with less than 20 employees are significantly different from those with 20 or more
at oe=0.05 using the Tukey test.

"Agribusiness firms signii‘icantly difterent from other firms at « =0.05 (Tukey).

‘Sole locations significantly different from branch plants at «=0.05 (Tukey).

"Sole locations significantly different from headquarters at o =0.05 (Tukey).
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The direct expenditures and total economic impact of North Dakota manufac-
turers” operations were widely distributed across the various sectors of the
state’s cconomy (Table 6). Sectors that received large direct expenditures
included households (payrolls and profits retained within the state), agricul-
tural processing and miscelluneous manufacturing (processed materials and
subcontracts), agriculture (raw materials), and finance, insurance, and real
estare (employee benefits, business insurance, debt service. cte.). Sectors
that received large otal impacts included fouseholds, retail, agriculture, and
agricultural processing and manufacturing. The gross business volume of the
household sector is essentially equivalent to personal income of state
residents. Thus, the average manufacturing firm contributed more than $4
miltion annually to the personal income of North Dakota residents. The retail
sector gained almost $2.6 million in gross business volume as a result of the
average manufacturer’s operations. with almost 97 percent of this arising as
a result of sccondary effects. Overall, the direct and secondary economic
mpacts of manufacturing were widely distributed among the other sectors
of the North Dakota cconomy.

CONCLUSIONS AND IMPLICATIONS

As local and state governments and development organizations become more
involved in cconomic development initiatives, accurate information about the
direct and secondary cffects of tirm start-ups and expansions becomes
increasingly important. This study ot North Dakota manutacturing firms
indicates that substantial variations exist among firms ot different types as
regards both direct and secondary economic impacts.

A commonly used measure of direct economic impacts is the number of jobs
created by various types of firms (Birch 1987, Gallagher and Stewart 1986;
Bolard and Harper 1986, Harrison 1994). The study firms had created an
average of 13 jobs over the past five years. About 75 percent of the firms
reported that their total employment had increased compared to five years
before while 11 percent reported no change and 14 percent reported
decreased employment. A few firms had a major influence on the overall job
creation statistics—the top 6 percent of the firms (in number of jobs created)
created 54 percent of the total jobs. These findings suggest that public
programs that provide technical or financial assistance to manufacturers
might benefit from information that would allow firms with high job-creation
potential 1o be identified and targeted for special assistance.
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Table 6. Direct expenditures and total economic impact of North
Dakota manufacturers, by economic sector, average per

firm
Direct Economic imoact
expenditure (gross business
Sector ($000) volume) ($000)
Agriculture. crops.
livestock 615 1.644
Transportation 404 446
Communications &
public utilities 270 642
Agricultural processing
& misc. manufacturing 729 1.576
Finance, insurance, real
estate 604 1.146
Services 218 708
Households 874 4,055
Other* 85 3.291
Total 3.799 13.508

“ Includes mining. construction. retail, government

A number of authors have reported that new firm and/or small firms have
been responsible for a disproportionately large percentage of net job creation
(Birch 1987), but the findings of this study offer only partial support. Within
the sample, small firm (less than 20 employees) had a higher rate of
employment growth over the past five years than their larger counterparts
(69 percent vs. 25 percent) but they accounted for only 27 percent of the
total jobs created, compared to 44 percent for the larger firms. New firm
created more jobs per firm, on average, than established firms, but as a
group they accounted for only 9 percent of the total jobs created. Thus, these
findings tend to support the view that a balanced approach to economic
development may be more appropriate than an exclusive focus on small firms
or new start-ups (Young et al. 1994).
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Firms differed substantially not only in their direct impact but also with
respect 1o their secondary economic impact. Firms that made substantial
expenditures within the state accounted for high levels of sccondary employ-
ment and for increased gross business volumes in various scctors of the state
cconomy. Firm types that had the highest levels of secondary impact per
direct job were large established firms, agribusiness tirms, and h adquarters
units. When evaluating requests for financial assistance and incentives,
development groups may wish to query firms regarding their plans to mvolve
other local entities as suppliers or subcontractors. Brokerage networks aimed
at improving the linkage between manufacturers and potential in-state
suppliers also could have potential for increasing manufacturers’ contribu-
tions to state and local cconomics.

Perhaps the most salient finding of the study. however, concerns the
substantial magnitude of the direct and secondary cconomic impacts of
manufacturing operations. The firms studied made direct expenditures 10
other entities within the state economy that totaled almost $3.8 million or
about $72.000 per direct job. The total impact averaged $13.5 million
annually per tirm, or $255.000 per direct job. Further, the cconomic impacts
were widely distributed among the various sectors of the state cconomy.

REFERENCES/SOURCES

Barkley. D 1. and S. Hinschberger. 1992, ~Industrial restructuring: implications for
the decentralization of manufacturing rural areas.” Economic Developimet
Quarterly 6:64-79.

Bartik. T.1. 1991. Who Benefits from Stale and Local Economic Development
Policies? Kalamazoo, ME: W.IL. Upjohn Institute for Employment Research.

Bircly. D.1.. 1987. Job Creation in America: How Our Smallest Companies Put the
Most People 1 Work. New York: The Free Press.

Blaiv. J.P. and R. Premus. 1987, “Major factors in industrial location: a review.”
Feonomic Development Quarterly 1:72-%S.

Boltard. A. and D. Harper. 1986, "Employment generation and establishment size
in New Zealand manufactring.” International Small Business Jowrnal 4:10-28.

Broadway. M. 1991, “Economic development programs in the Great Plains: the
example of Nebraska.™ Greal Pluiny Research 1:324-344.

Burnicr. 3. 1992, “Becoming competitive: how policymakers view incentive-based
development policy.” Economic Development Quarterly 6:14-24.

Volume 14, September 1996



F. Larry Leistritz 283

Coon, Randal C. and F. Larry Leistritz. 1989. The North Dakota Economny in 1988:
Historic Economic Base, Recent Changes, and Projected Future Trends. Fargo:
North Dakota State University.

Coon, Randal C., Jo Ann M. Thompson, and F. Larry Leistritz. 1995. The State of
North Dakota: Economic, Demographic, Public Service, and Fiscal Conditions.
Fargo: North Dakota State University.

Draper, N.R. and H. Smith. 1966 Applied Regression Analysis. New York: John
Wiley & Sons, Inc.

Eisinger, P.K. 1988. The Rise of the Entrepreneurial State:  State and Local
Economic Development Policy in the United States. Madison: The University of
Wisconsin Press.

Eisinger, P. 1991. “The state of state venture capitalism.
Quarterly 5:64-76.

Finsterbusch, K., C. Formichella, D. Kuennen, and M. Ramsey. 1992, “An evalua-
tion of a wide range of job-generating activities for rural counties.” Journal of
the Community Development Society 23:103-122.

Frederick, M. 1993. “Rural tourism and economic development.”  Economic
Development Quarterly 7:215-224.

Gallagher, C.C., and H. Stewart. 1986. “Jobs and the business life-cycle in the
U.K.” Applied Economics 18:875-900.

Gibson, L.J. 1993. “The potential of tourism development in nonmetropolitan
areas.” In Economic Adaptation: Alternatives for Nonmetropolitan Areas, edited
by D.L. Barkley, 145-164. Boulder, CO: Westview Press.

Harrison, B, 1994. “The myth of small tirms as predominant job generators.”
Economic Development Quarterly 8:3-18,

Hertsgaard, T.A., F.L. Leistritz, A.G. Leholm, and R.C. Coon. 1984, "The North
Dakota input-output model: a tool for measuring economic linkages.” North
Dakota Farm Research 42:36-39,

Kale, S.R. and R.E. Lonsdale. 1987. “Recent trends in U.S. and Canadian non-
metropolitan manufacturing.”  Journal of Rural Studies 3:1-13.

Lansford, N.H. and L.L. Jones. 1991, “Tax abatement as a development incentive:
economic impact on rural communities.” Impact Assessiment Bulletin 9:31-42.

Ledabur, L.C. and D. Woodward. 1990. “Adding a stick to the carrot: location
incentives with clawbacks, recisions, and recalibrations.” Economic Develop-
ment Quarterly 4:221-237.

Leistritz, F.L. 1991, "New or expanding basic sector firms in the Upper Great
Plains: implications for community development practitioners.” Journal of the
Community Development Society 22:56-82.

Leistritz, F.L. 1993. “Telecommunications spur North Dakota rural economy.”
Rural Development Perspectives 8:7-11.

Leistritz, F.L. and R.R. Hamm. 1994. Rural Econowic Development, 1975-1993:
An Annotated Bibliography. Westport, CT: Greenwood Publishing.

Leistritz, F.L. and S.H. Murdock. 1981. The Socioeconomic Impact of Resource
Development: Methods for Assessment. Boulder, CO: Westview Press.

»

Economic Development

Impact Assessment



284 Economic impact of manufacturing

Ouo. DM, and T.G. Johnson (eds.y. 1993, Microcomputer-Based Input-Output
Modeling:  Applications 10 Economic Developmeni. Boulder. CO: Westview
Press.

Popovich. M.G. and ‘1.1 Buss. 1989, “Entreprencurs find niche even in rural
communities. ™ Rieral Development Perspectives S:11- 14

Reece. ToAL 1994, “The vole of counties in local economic development.™ Economie
Developmenr Quarterly 8:28-42.

SAS Institute Inc. 1985, SAS User'’s Guide: Busics, Version 5 Edition. Cary. NC:
SAS Institute Inc.

Shatfer. R. 1989, Communiry Economics:  Economic Structure and Change in
Smaller Communities. Ames:  lowa State University Press.

Smith, S.M. 1993. "Service industries in the rural ecconomy: the role and potential
contributions. ™ In Economic Adaprarion: Alternatives for Rural Areas. edited
by D.L. Barkley. 105-126. Boulder. CO: Westview Press,

Smith. S.M. and D.L.. Barkley. 1988. “Labor ftorce characteristics of “high tech’
manufacturing in nonmetropolitan counties in the West.™  Jowrnal of the
Comnumnity Development Society 19:21-36.

Storey. D 1985, “Manufacturing employment change in northern England.
1965-78: the role of small business.™ In Small Firms in Regional Fconomies:
Britain, Ireland, and the Unired  States. edited by D.J. Storey. 6-42.
Cambridge. England: Cambridge University Press,

Storey. DJ.and S, Johnson. 1986. “Job generation in Britain: a review of recent
studies. ™ Tnternational Small Business Jowrnal 4:29-46.

Summers. G.I:.. S.D. Evans, . Clemente. 1M, Beck. and J.Minkoff. 1976.
Indusirial Iivasion of Nonmerropolitan America: A Quarter Centiry  of
Eyperience. New York: Pracger Publishers.

Tweeten. L. and G. Brinkman. 1976. Micropolitan Development: Theory and
Praciice of Greater-Rural Economic Developiment. Ames: fowa State University
Press.

Young. R.C..J.D. Francis. and C.H. Young. 1994, “Small manufactring firms and
regional business networks.™ Feonomic Development Quarierly 8:77-82.

Volume 14. September 1996



