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Two items consistently top the list in every statewide 
survey conducted in recent years to identify the needs 
and concerns of North Dakota residents:' (I) lack of job 
opportunities for young people, and (2) North Dakota is 
exporting agricultural products that could be processed 
into finished or semi finished form and thereby generate 
additional income and employment oportunities within 
the state. 

It is often stated that North Dakota consistently ex
ports the state's most valuable resource - young people 
who are well educated and possess a strong work ethic. 
Energy development has increased the employment op
portunities for these individuals, especially in western 
North Dakota, but the number of young people seeking 
work in the state continues to exceed employment op
port unities. 

The lack of job opportunities for young people in 
North Dakota is directly related to the continued decline 
in farm numbers. The decrease in agricultural employ
ment has exceeded the growth in alternative employ
ment opportunities elsewhere in the state's economy. 
Employment in agriculture declined from 91,750 in 1960 
to 52,450 in 1979.' Agricultural processing and 
miscellaneous manufacturing employment in North 
Dakota more than doubled over the same time period, 
from 16,608 in 1960 to 34,448 in 1979. 3 

New wealth from agriculture in North Dakota has in
creased dramatically in recent years from $566 million 
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in 1960 to over $3 biUion in 1981. 4 However, the propor
tion of new wealth generated by agriculture has declined 
from 78 percent in 1960 to 53 percent in 1981, due 
primarily to the expanding energy industry in North 
Dakota. 

The Department of Agricuttural Economics at North 
Dakota State University initiated a special research pro
gram in the late 1960s to directly address the need for 
additional processing of agricultural products and job 
opportunities. The program focuses on conducting 
economic studies designed to determine the feasibility of 
processing agricultural commodities within the state. In
formation from the program is designed to be useful to 
commodity groups, organizations, and agencies in 
North Dakota that are working to increase agricultural 
processing and, in turn, employment and income within 
the state. This program is integrated into the overall 
research program of the Agricultural Experiment Sta
tion making it possible to utilize the results of other Ex
periment Station research projects. 

Feasibility studies generally cover a wide variety of 
possible industries and numerous situations which may 
evolve, so methodologies may vary considerably. Feasi
bility studies may relate to analyzing partial projects, 
consideration of new facilities to complement ongoing 
businesses, or adding a new enterprise to better service 
clientele. Complete feasibility studies generally are 
directed at analyzing present market conditions (supply, 
demand, and price) and other influencing factors such 
as location, product uses, raw material supplies and re
quirements, prices of inputs and outputs, manufactur
ing processes, capital requirements, operating costs, 
I'l\arketing strategies, and return on investment. Factors 
are addressed which indicate if entry into the market is 
likely to be successful. 

The agricultural processing research program has 
three major objectives: (I) to provide interest groups, 
agencies, and organizations with relevant information 
during the early stages of potentia'! development; (2) to 
conduct research that is considered "high risk" in terms 

'Greater North Dakota Association, New Wealth, 
North Dakota Chamber of Commerce, Fargo, North 
Dakota, 1982. 



of potential payoff (i.e., the type of research that 
private business or local interest groups are reluctant or 
unable to finance on their own); and (3) to provide 
research results that are timely, relevant, and recognized 
for quality and credibility. This information is designed 
to aid a wide range of individuals and groups. More 
farmers and farm groups are becoming involved in 
economic development and recognize the attributes of 
vertical integration (i.e., both the production and pro
cessing of the same commodity). Community leaders 
find this information useful in attempting to identify 
development opportunities and associated impacts. Ad
ditionally, representatives of financial institutions find 
these studies valuable in their lending decisions. 

Numerous benefits are derived from economic feasi
bility studies. These studies have been instrumental in 
the development of severa) processing plants in the 
state. The construction and operation of these plants 
result in additional employment and income (both direct 
and secondary) to individuals in the state. Additionally, 
in-state processing of agricultural products adds value 
to these resources which results in additional' gross 
business volumes throughout the state's economy. 
Detailed studies of this nature tend to reduce the invest
ment risk associated with "feasible" projects, while 
deterring uneconomic or unsound investments. These 
studies reduce the probability of judgment errors in 
evaluating the overali economics of a project by 
scrutinizing all associated costs and returns. Although a 
specific project may appear feasible, this does not insure 
profitability, as this is dependent, at least in part, on en
trepreneurial ability. 

Scope 

The purpose of this article is to examine the effect 
that feasibility studies have had on economic develop
ment and employment in the state, to determine the cost 
of conducting feasibility studies in relation to the 
economic benefits, and to identify historic sources of 
funding. Authors of the various feasibility studies pro
vided information regarding the number of plants con
structed since publication of the study results. Where 
applicable, industry representatives were contacted to 
obtain the necessary data. 

Estimated economic impacts were based on the 
number of plants constructed and their construction 
costs, employment (direct and secondary), and 
associated changes in gross business volume. Construc
tion costs and gross business volumes were estimated in 
current year dollars. Estimated operating expenditures 
(wages and salaries, raw product procurement, energy, 
etc.) for each plant were obtained from the original 
feasibility studies and included only in-state expen
ditures. No attempt was made to estimate changes in 
personal income and tax collections since this would re
quire a detailed survey of each firm. The cost associated 
with conducting each feasibility study was obtained 
from the accounting records of the North Dakota Agri
cultural Experiment Station. 

Methodology 

Economic impact analysis requires choosing a tech
nique for estimating the indirect and induced (secon
dary) effects of an industry or a new project on 
economic activity and employment. Input-output (1-0) 
analysis, a technique for tabulating and describing the 
linkages or interdependencies between various industrial 
groups within an economy, was selected as the economic 
impact assessment framework for this analysis. 

Input-output analysis assumes that economic activity 
in a region is dependent upon the basic industries that 
exist in an area, referred to as its economic base. The 
ecO"nomic base is largely a region's export base (i.e., 
those industries, or "basic sectors," that earn income 
from outside the area). These activities in North Dakota 
consist of livestock and crop production, manufactur
ing, mining, tourism, and federal government outlays in 
the area. The remaining economic activities are the 
trade and service sectors, which exist to provide the in
puts required by other sectors in the area. 

Production by any sector requires the use of inputs 
such as materials, equipment, fuel, services, labor, etc., 
by that sector. These inputs are referred to as the direct 
requirements of that sector. Some of these inputs will be 
obtained from outside the region (imported), but many 
will be produced by and purchased from other sectors in 
the area economy. If so, these other sectors will require 
their own inputs from still other sectors, which in turn 
will require inputs from yet other sectors, and so on. 
These additional rounds of input requirements that are 
generated by production of the direct input re
quirements are known as the indirect requirements. If 
the level of output of any of the basic sectors were to in
crease, the level of output of other sectors also would be 
expected to increase. 

The multiplier effect for a sector results from the 
spending and respending of income received from the 
sale of exports within the region's economy. For exam
ple, the establishment of a new processing plant in a 
region would resu'it in expenditures by the plant for 
some locally supplied inputs such as materials and 
labor. These expenditures will generate additional 
rounds of spending in the region because the firms pro
viding materials to the plant win now purchase some ad
ditional inputs in the region and employees of the plant 
will spend a part of their income in the region. These ex
penditures, in turn, will generate another round of 
spending and so on. Summation of both direct and 
secondary expenditures will yield the change in gross 
business volume. 

Employment is affected in a similar manner. The in
troduction of a new industry or firm in the state will 
create direct employment. Expenditures by the new in
dustry or firm, and those directly employed as a result, 
will create indirect and induced (secondary) employ
ment necessary to support the industry and individuals 
it employs. Productivity ratios (gross business volume 
to employment ratios) were used to determine secondary 
employment. 
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The North Dakota Input-Output Model was used to 
estimate the indirect and induced effects of those firms 
established as a result, at least in part, of the feasibility 
studies. Specifically, changes in gross business volume' 
and employment were estimated for the operational 
phase of each plant. These effects occur annually for as 
long as the plant is operational.Although construction 
of these plants also has a positive impact on the 
economy, no attempt was made to estimate changes in 
gross business volume and employment for the con
struction phase since these impacts occur only once dur
ing the life of the project. 

Impacts of Feasibility Studies 

A total of 13 feasibility studies of agricultural pro
cessing plants have been completed to date under this 
special research effort. One more study is now in pro
gress. More important than the number of studies are 
the results. Feasibilty studies have formed a basis for 35 
plants that have been constructed to process and/or 
produce North Dakota products (Table 1). These 35 
plants have created initial capital investments of over 
$231 million and have provided full-time employment 
for 528 persons. 

Operations of these plants have secondary or spinoff 
effects on the economy of North Dakota. The summa
tion of both the direct and secondary local expenditures 
is referred to as the gross business volume and occurs on 
an annual basis. Additional gross business volume as a 
result of the yearly operations of the 35 plants is 
estimated at $64,534,000. Secondary employment from 
the 35 facilities is estimated at 810 persons, for a total of 
1,338 jobs resulting from direct and secondary employ
ment. 

Completed feasibility studies indicate the potential 
exists to construct seven additional plants in the state. 
Of these seven plants the studies for two were recently 
completed with one still in progress. Capital investment 
during the operational phase for these seven additional 
plants would be approximately $30,646,000 with a work 
force of 103 persons (Table 1). Operation of these plants 
is estimated to result in indirect and induced employ
ment for an additional 384 persons and an increase of 
$17,236,000 in gross business volume in the state. 

The investment in research for the 14 feasibility 
studies completed and underway totals $451,000 (Table 
1, Column 1) and includes funding from federal, univer
sity, -other state agencies, and private sources. While the 
cost of economic development involves much more than 
just feasibility studies, a comparison of costs of conduc
ting feasibility studies to direct and secondary economic 
impacts to the state is beneficial in evaluating in
vestments in this type of research. 

Comparing the cost of feasibility research to the total 
capital investment in agricultural processing plants 
results in a ratio of 514 to 1; that is, a total of $514 in 
capital investment for each $1 of research expenditure. 
The ratio of increased annual gross business volume 
(from direct and secondary expenditures) from the 
operation of plants constructed or presently under con
struction is estimated to be 143 to 1 ($143 in annual 
gross business volume for each $1 investment in 
research). The data indicate approximately three new 
jobs were generated (in new plants or elsewhere in the 
community because of expanded economic activity) per 
$1,000 of research effort in economic feasibility studies. 

Table 1. Economic Impacts in North Dakota Attributable to Feasibility Studies Conducted by Department of Agricultural 
Economics, North Dakota State University, 1970 through September 1981 

Facilities Completed or Under Construction Potential Facilities 

Secon· Additional Secon· Additional 
Invest· Capital dary Gross Number Capital dary Gross 
ment in Number Invest· Direct Employ· Business 01 Invest· Direct Employ· Business 

Feasibility Study Research 01 Plants ment Workers ment Volume Plants ment Workers ment Volume 

SOOO $000 number number SOOO SOOO number number SOOO 
Commercial Greenhouse 46 920 10 9 914 
Flax Shive Pelleting Plant 18 412 5 13 761 
Sunflower Oil as an Alternative 

Energy Source 36 1',645 18 50 3,493 
Pasta Plant 78 6,600 55 59 3,444 
Wheat Gluten Processing Plant 72 26,268 61 165 8,065 
Smilll Scale Livestock Slaughtering 

Plant 2 2 354 24 42 1,074 
Sunflower Processing Plant 74 3 111,000 150 333 28,234 
Hog Farrow ing System 18 24 3,600 24 144 14,928 
Large Scale Hog Slaughtering Plant 13 (Not Feasible) 
Alfalfa Pelleting Plant 11 2 1,101 6 104 2,810 
Flax Fiber Processing 12 1 300 3 43 1,193 
Portable Seed Cleaning Units 3 2 40 2 0 22 
Malt Plant 42 1 50,000 40 168 10,912 
Sugarbeet Processing Plant 26 2 60,000 233 64 5,920 

TOTAL $451 35 $231 ,594 528 810 $64,534 7 $30,646 103 384 $17,236 
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Sources of Funding Coordination 

The Agricultural Experiment Station has contributed 
nearly 50 percent of the funds used to conduct feasibili-, 
ty studies under this special research program, while 
federal sources, primarily the Economic Development 
Administration (EDA), have provided 48 percent of the 
funding. The remainder has come from other state and 
private agencies (Table 2). The average cost per study 
varies dramatically due to the topic, availability of 
published data, and detail required for each study. The 
cost per study ranged from a low of $2,785 to a high of 
$78,024 with the average cost per study being $32,277 . 

All indications suggest there will be fewer dollars 
available from federal sources, including the EDA, to 
continue research such as the feasibility studies referred 
to in this article. Consequently, if research for conduct
ing agricultural processing feasibility studies is to be 
maintained, it will require funding from sources other 
than the federal government.' 

As previously indicated, this research program relies 
on other Experiment Station projects as a data base. 
Twenty-five reports devoted to the economic develop
ment of agricultural products have been published by 
the Department of Agricultural Economics since 1970.· 
Over 70 publications have been written which relate to 
support and allied topics over the same time period.' 

'Currently, one full-time researcher is assigned to 
feasibility studies along with approximately five man
months of two other specialists' time. In addition, 
several staff also provide expertise as the need arises . 

No single entity can or should attempt to take full 
credit for economic development in a state. Economic 
development requires cooperation and support from a 
number of units including financial and technical 
sources, and also requires the proper attitude regarding 
development by state and local leaders . Accurate, time
ly, and relevant information is essential for develop
ment to occur, and that has been the philosophy in con
ducting feasibility studies. 

Those individuals or groups interested in pursuing 
potential development topics may consult numerous 
governmental agencies including local development cor
ponitions, regional planning councils, the Economic 
Development Administration district office, North 
Dakota Department of Agriculture, North Dakota 
Economic Development Commission, and the Agricul
tural Experiment Station of North Dakota State Univer
sity. Often, it may be advisable to conduct feasibility 
studies in a two-phase process where Phase I includes a 
general overview of the current industry and potential 
for expansion. Phase II would include a detailed 
analysis of the industry, plant construction and 
operating costs, and the competitive position of a North 
Dakota based plant on the industry. 

·See John F. Mittleider, et aI., "The Economic 
Benefits and Costs of Conducting Feasibility Studies of 
Agricultural Processing Plants in North Dakota," un
published paper, April 1982. 

' Ibid. 

Table 2. Costs of Economic Feasibility Analysis Research Conducted by Department of Agricultural Economics, North 
Dakota State University, 1970 through September 30,1981 

Funding Agency 

Research Other Total 
Completion University State Private Investment 

Study Date Federal Contribution Agel'\cies Agencies in Research 

Commercial Greenhouse 
Flax Straw Processing 
Sunflower Oil as an Alternative Energy Source 
Pasta Processing Plant 
Wheat Gluten Processing Plant 
Small Scale Livestock Slaughtering Plant 
Sunflower Processing Plant 
Hog Farrowing System 
Large Scale Hog Slaughtering Plant 
Alfalfa Pelleting Plant 
Flax Fiber Processing 
Portable Seed Cleaning Units 
Malt Plant 
Sugarbeet Processing Plant 

Total 
Percent of Total 
Average per Study 

............. , ........................................ ···································doliars·· ..·········· .......................................................................... . 

1982 22 ,428 23,684 0 0 46,112 
1982 14 ,114 3,402 0 0 17 ,516 
a 0 36,438 0 0 36,438 
1974, 1978 34,775 39,372 3,877 0 78 ,024 
1978 42 ,770 28 ,238 500 0 71 ,508 
1977 711 1,566 0 0 2,277 
1977 40 ,001 31 ,164 500 2,038 73,703 
1976 10,633 7,722 0 0 18,355 
1976 6,323 6,461 0 0 12,784 
1975 8,620 2,522 0 0 11,142 
1975 6,465 5,658 225 150 12,498 
1975 2,155 630 0 0 2,785 
1970, 1973 28 ,959 12,333 1,000 0 42 ,292 
1972 0 26,451 0 0 26 ,451 

217,954 225,641 6,102 2,188 451,885 
48,23 49,93 1.35 .49 100.00 

15,568 16,117 436 156 32,277 

al n progress. 
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