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Preface

This report is one in a series of
summary documents examining the
role of agriculture in North Dakota.
These summary reports cover only
the highlights from an ongoing
study of the industry in the state.

Industry Highlights

The following figures combine all segments of the Beef
Industry. Beef production is a three-year average from
2018 through 2020, all other industry segments represent
a three-year average from 2015 through 2017, and
economic metrics include direct and secondary economic
effects. Output value represents farm-gate sales, insurance
indemnities, farm program payments, miscellaneous
revenue, and in the case of multiple farm enterprises under
common ownership, the value of an animal when it is
transferred to another enterprise.

Beef Production

$32 million output value of beef finishing

$66 million output value for beef bulls

$78 million output value for beef backgrounding
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$97 million output value for beef replacement
heifers
% $708 million output value for beef cow-calf

Economic Metrics
% $2.5 billion in gross business volume (GBV)
o $2.1 billion GBV beef production
o $400 million GBV other beef industry
segments
14,400 jobs
0 13,000 jobs supported by production

*

*

o0 1,400 jobs supported by livestock
exchanges, transportation, and processing

DS

» $531 million in labor income

DS

» $1 billion in value-added

DS

» $86 million in local and state government revenues

*Copyright 2022 by Bangsund and Hodur. All rights reserved. Acknowledgements are appended to the end of this study.

**Bangsund is a Research Scientist, Department of Agribusiness and Applied Economics and Hodur is Director, Center for Social Research, North Dakota State

University
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Industry Composition

The Beef Industry in North Dakota was defined to include farm production, livestock exchanges, and
processing. For each component, production expenditures, outlays for capital acquisitions, employment
compensation, and owner/operator income are measured for their economic contribution to the state
economy. Therefore, each segment is measured for direct effects and secondary effects relating to
business-to-business transactions (indirect) and households to business expenditures (induced).

Industry
Segments

Drivers of Economic Effects

Cow-calf, Backgrounding, Finishing, Replacement heifers, Bulls

U Full Value of commaodity (sale price, insurance indemnities, farm program
payments)
U Purchases of annual inputs (e.g., fuel, feed, grazing, medicine)
Beef U Purchases of annual services (e.g., repairs, custom field work,
. finance, insurance, veterinary, Al, other breeding services)
Production O Labor, owner/operator, and land owner purchases of consumer
goods & services
O Excludes purchases (transfer value) of livestock among
enterprises as an expenditure (e.g., value of weaned calf entering
backgrounding enterprise)
U Capital expenditures (e.g., machinery, equipment, buildings)

[ Margined Value between price paid and price received for livestock
LiVEStOCk U Purchases of business inputs and services
U Labor and owner/operator purchases of consumer goods & services

Excha nges Q Includes transportation expenses
U Capital expenditures for facilities and equipment

Beef Slaughter, Processing of Meat Carcasses, and Rendering

U Full Value of processed products
O Includes purchases of business inputs & services (excluding
Processi ng purchases of Iivestoc_k or carcas_ses) _
U Includes transportation expenditures to ship products
U Includes employee and owner/operator purchases of consumer
goods & services
U Capital expenditures for facilities and equipment
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Understanding the Numbers

Economic contribution assessments measure the gross size of an industry or economic sector.

Size is estimated by combining direct or first-round effects (i.e., sales, spending, and/or employment) with
economic modeling to estimate secondary effects of business-to-business transactions (indlirect) and
household spending for goods and services (induced).

Economic measures frequently used in economic contribution assessments:

% Labor Income - earnings of workers and sole proprietors

< Employment — wage and salary jobs and sole proprietor/self-employed jobs

% Gross Business Volume — sum of all business-to-business and household-to-business transactions
% Value-added - represents share of gross state product

An overview and additional information on study methods, data sources, and economic definitions are
appended to the end of this report.

Recent Production History

Beef production included enterprises

r'" =
consisting of cow-calf, replacement Beef Production, Gross Revenue, North Dakota
heifers, calf backgrounding, beef bulls, g $180
and beef finishing. :3 $160
140 Study Pesiod

Cow-calf enterprises represent the
production of calves, and include

revenues from sales of cull animals and $1.00
calves. If calves are transferred to Sl :
another farm enterprise under the same Study Period Avesage
ownership, then the value of the calf at i
point of transfer is included. #0400
5020
Based on farm gate sales, insurance 8
indemnities, and farm program 012 2013 244 2015 26 27 2018 2019 2000 2021
payments, average annual gross ! =#=All Beef Enterprises )

revenues from beef production were
estimated at $941.4 million from 2018 through 2020. The three-year average was representative of
previous years' values going back to 2012, with the exception of production year 2014.

Cow-calf production represented nearly three-fourths of all beef industry gross revenues. Raising
replacement heifers and calf backgrounding represented 10 percent and 8 percent, respectively. The
remaining 10 percent represented enterprises for raising bulls and beef finishing. Replacement heifers and

raising bulls could be considered part of cow-calf operations. If those enterprises are combined with cow-calf

enterprises, then nearly 90 percent of all beef production in the state would be attributable to cow-calf
operations.
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Data from a variety of sources was collected e

and processed to create a single beef
production economic profile. The economic
profile provides the foundation for developing
estimates of secondary economic output within
the North Dakota economy. Economic profiles
consist of gross revenues, paid labor,
proprietor income, other property type income,
taxes, and intermediate inputs (details on
economic profiles are appended to the end of
this summary)

Gross output for North Dakota’s beef
enterprises was estimated at $981.4 million.
The remainder of the economic profile for beef
production included an average of $19 million
in paid labor, $121 million in proprietor income,
$70 million in taxes, and $676 million in
production inputs from 2018 through 2020.

Production inputs, which are the largest
component of an economic profile, represent
goods and services consumed in one
production cycle, and do not include capital
purchases of equipment, machinery, buildings
and other structures. A separate analysis (data
not presented), based on producer records, was
conducted for purchases of capital equipment

BEEF PRODUCTION, SHARE OF GROSS
REVENUES, 2018-2020

Finishing
3%

Beef Bulls

Beef
Backgrounding
8%

Cow-calf
72%

for beef enterprises.

Billions

Economic Sector Profile, Beef Production, North Dakota

S1.E)

SLED

5120

maz2 2013 2014 2005 2006 2017 2018 2019 2000 2021

m Intermediate Inputs M Proprietor Income

Other Property-type Income ™ Tax on Production and Imports

m Employee Compensation

Beef Production Statistics and Economic Profile, North Dakota, 2016 through 2020

Average
2018-
2016 2017 2018 2019 2020 2020
Production Statistics 000s head
All Inventory (beef and dairy) 1,710.0 1,810.0 1,878.0 1,820.0 1,900.0 1,866.0
Beef Cows that Calved 904.0 954.0 984.5 975.0 995.0 984.8
Calf Crop 910.0 903.7 959.2 950.0 920.0 943.1
Cattle on Feed 55.0 50.0 58.1 58.7 42.4 53.2
Economic Profile millions $
Output 830.3 1,048.0 1,017.5 913.8 1,013.1 981.4
Employee Compensation 15.7 18.0 16.4 16.5 24.0 19.0
Proprietor Income 125.6 232.7 148.0 117.5 98.4 121.3
Other Property-type Income (OPTI) 92.2 97.7 98.4 83.9 101.9 94.7
Tax on Production and Imports (TOPI) 71.0 83.6 74.6 71.4 65.1 70.4
Intermediate Inputs 525.7 615.9 680.0 624.5 723.6 676.0
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Business Volume
I |

Gross business volume for beef production
was estimated at $2.1 billion, with $981
million in direct effects and $1.1 billion in
secondary economic effects. The beef
industry, which included livestock
exchanges and processing activities was
estimated to have direct output of $1.3
billion, and when combined with secondary
economic effects, had an average annual
total gross business volume of $2.5 billion.

Business Volume

Business volume, sometimes called output or
economic output, is the value of goods or services
produced by an economic sector, and is largely
synonymous with sales or gross receipts.

Gross business volume (GBYV) is the sum of direct
output/sales and output/sales from indirect and

Beef production represented about 84 induced economic activity in all economic sectors.
percent of the beef industry’s gross

business volume in North Dakota. Beef
processing, which was based on an

. . (" ™)
estimate of beef's share of economic Beef Industry, Share of Gross
activity in NAICS code 3116, represented Business Volume
15 percent of the industry. Economic

. Sale Barns

output from livestock exchanges/sale barns .
represented 1 percent of beef industry’s Processing Production
OUtpUt. 15% 84%

Business Volume, Beef Industry, North Dakota, Annual Average 2018

through 2020

Beef Livestock
Economic Activity Production Exchange Processing Industry Totals
millions $
Direct Sales 981.5 12.4 299.2 1,293.1
Indirect Activity 862.5 5.7 50.8 919.0
Induced Activity 274.8 4.3 31.2 310.3
Gross Business Volume 2,118.8 224 381.2 2,522.4
Notes: Beef production represents an annual average from 2018 through 2020. Livestock exchanges and commodity
processing represent an annual average from 2015 through 2017.

Agribusiness & Applied Economics, NDSU | 701.231.7441 | https://www.ndsu.edu/agriculture | ndsu.agribusiness@ndsu.edu
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Employment

|
Assigning direct farm employment to specific farm enterprises
(i.e., individual crops or livestock operations) is difficult, if not Employment
inaccurate, as wage/salary labor and self-employment are
assigned based on only one NAICS code. Farms and ranches Employment represents jobs with
are represented based on which enterprise provides one-half paid compensation. Estimates of
or more of the establishment's total production. Therefore, if employment include both wage
a farm produces multiple crops, it is likely that wage/salary and salary positions and sole
employment will be placed in only one NAICS code for a proprietors/ self-employed.
specific crop. In reality, some of the direct farm labor in some

commodity assignments also contributes to the production of
other commodities, but current

. 4 )
labor tracking systems prevent Beef Industry, Jobs by Industry Segment
the estimation of crop-shares or
livestock-shares for those W Direct Jobs  m Indirect Jobs Induced Jobs

employment values.
Industry Total |
Direct employment for beef
production, using the limitations of Processing [
NAICS assignments identified
above, was estimated at 7,800 jobs | Livestock Exchange
(wage/salary and sole proprietors).
All direct employment, across the pestpelgtes
industry’s several segments, was
estimated 8,600 jobs.

0.0 5.0 10.0 15.0 20.0

Thousands
\_ J

Secondary employment for beef

production, across all economic sectors, was estimated at 5,200 jobs. All secondary employment for the
industry’s other segments was estimated at 565 jobs. The beef industry, including production,
exchanges, and all forms of processing was estimated to support 14,350 jobs.

Employment, Beef Industry, North Dakota, Annual Average 2018 through

2020

Livestock
Economic Activity Beef Production Exchange Processing Industry Totals
jobs
Direct 7,789 297 508 8,594
Indirect Activity 3,344 45 263 3,652
Induced Activity 1,856 31 226 2,113
All Jobs 12,989 372 997 14,358
Notes: Beef production represents an annual average from 2018 through 2020. Livestock exchanges and commodity
processing represent an annual average from 2015 through 2017.
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Labor Income
P 1

The beef industry directly paid $172 million for wage/salary

and self-employed jobs across all industry segments. Labor Labor Income
income supported by indirect economic activity was estimate

at nearly $260 million, and labor income for induced Labor income represents financial
economic activity was estimated at $100 million. The beef compensation paid to workers,
industry supported a total of $530 million in labor income and includes wages, salaries,
across direct, indirect, and induced economic effects. benefits and income of sole

proprietors/ self-employed.

Beef production comprised the largest share of labor income
estimated at $466 million or about 88 percent of the
industry’s total labor income.

(" ™
Beef Industry, Labor Income by Industry

Segment
® Income Direct Jobs ®Income Indirect Jobs m Income Induced Jobs

Industry Totals [ ——
Processing [0

Livestock Exchange |

Beef Production N

50 $200 $400 $600
Millions

Labor Income, Beef Industry, North Dakota, Annual Average 2018 through

2020

Livestock
Economic Activity Beef Production Exchange Processing Industry Totals
millions $
Direct 140.5 3.9 27.6 172.0
Indirect Activity 237.6 2.4 19.0 259.0
Induced Activity 88.6 1.4 10.3 100.3
Total Labor
Income 466.7 7.7 56.9 531.3
Notes: Beef production represents an annual average from 2018 through 2020. Livestock exchanges and commodity
processing represent an annual average from 2015 through 2017.
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Value-added
The beef industry had an average annual value-added of $1

billion. Beef production comprised about 90 percent of the Value-added
beef industry’s total value added.
Value-added is the contribution

Of the $1 billion in value added, direct output in the industry made to gross state product.
produced about $350 million, while secondary economic Gross state product includes
output generated about $673 million. labor income, other property

type income, and taxes on
production and imports. It does
not include the purchases of
inputs and services (intermediate
inputs) but does include capital
consumption.

4 N\
Beef Industry, Value-added by Industry Segment
m Direct Value-added m Indirect Value-added m Induced Value-added
. 512
[ =
o
= $10
o
$0.8
$0.6
$0.4
$0.2
$0.0 —_—
Beef Production  Livestock Exchange Processing Industry Totals

Value-added, Beef Industry, North Dakota, Annual Average 2018 through

2020
Livestock
Economic Activity Beef Production Exchange Processing Industry Totals
millions $
Direct 305.4 8.2 40.9 3545
Indirect Activity 472.2 3.3 28.9 504.4
Induced Activity 148.2 2.4 17.7 168.2
Total Value-added 925.8 139 87.5 1,027.1
Notes: Beef production represents an annual average from 2018 through 2020. Livestock exchanges and commodity
processing represent an annual average from 2015 through 2017.
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Government Revenues

[ |
Of the taxes paid directly by beef production, property taxes
represented nearly $47 million of the $48.6 million paid to Government Revenues
state and local governments. Secondary business activity
generated by beef production generated an additional $33 Government revenues represent
million in state and local government revenues. Beef industry payments for taxes,
production was estimated to generate over $81 million in state licenses, permits, fees, penalties,
and local tax revenues. and fines.

Government Revenues, Beef Production, North Dakota,

Annual Average 2018 through 2020

Government
Government Jurisdiction and Type of Revenue Revenues
\ ---000s $ -
Paid Directly by Beef Production?
Federal Government 28,440.4
State and Local Governments 48,631.5
Total 77,071.9

Paid Directly by Beef Production to State and Local Government?

Social Insurance Taxes 92.7
Sales and Use Tax 1,452.9
Property Tax 46,627.6
Corporate Income Tax 107.0
Personal Income Tax 118.8
Misc. Taxes and Revenues 232.5
Total 48,631.5

Paid by Secondary Business Activity to State and Local Governmet?

Social Insurance Taxes 1,276.6
Sales and Use Tax 10,619.1
Property Tax 15,1139
Corporate Income Tax 928.4
Personal Income Tax 1,938.6
Misc. Taxes and Revenues 3,318.7
Total 33,195.3

Total State and Local Revenues

Paid by Beef Production 48,631.5
Paid from Secondary Business Activity 33,195.3
Total 81,826.8

1 Payments made by producers. farm workers, and owners of farm land.

2 Payments associated with indirect (business spending) and induced (household spending)
activity generated by beef production, land rent, Federal Crop Insurance Administrative and
Operational outlays, and producers' capital expenditures.

Sources: IMPLAN LLC (2022), FINBIN (multiple years), ND Office of State Tax Commissioner
(multiple years).
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State and local government revenues also were e

estimated for the other segments of the beef Beef Industry, Payments to State
industry. Direct payments made by I|ves'Fock and Local Governments
exchanges (beef share) and beef processing were
estimated at $1.2 million. Total direct payments 2 100.0
by the beef industry were estimated at nearly $50 5 20 It
million. Indirect and induced business activity s 800 Exchange
was estimated to generate an additional $36 70.0 )
million in government revenues. 60.0 ¥ Processing

50.0
The beef industry was responsible for $86 million 40.0 W Beef Production
in state and local government revenues for direct, 500
indirect, and induced economic activity across 200
production, livestock exchanges, and processing. 10.0

0.0
Government Revenues

Government Revenues, Beef Industry, North Dakota, Annual Average 2018

through 2020

Livestock
Economic Activity Beef Production Exchange Processing Industry Totals
000s $

Direct 48,613.5 28.8 1,142.2 49,784.5

Indirect Activity 153.4 1,954.2

Induced Activity 33,1953 145.8 1,036.8 36,485.5

Total Revenues 81,808.8 328.0 4,133.2 86,270.0
Notes: Beef production represents an annual average from 2018 through 2020. Livestock exchanges and commodity
processing represent an annual average from 2015 through 2017.
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Supplemental Materials

Economic Contribution Analysis

An economic contribution
assessment measures the gross
size of some aspect or
component of an economy, and
is usually measured in
conjunction with the overall size

Methodology of Impact Assessment

WHAT is being measured -
METRICS used to describe an
economic effect

HOW economic effects are estimated

‘ . Labor Income €]
of a given economy over a indirect
specified period. Size is Dfl;:ct Input- Effects
. .. . Effects i usi Employment <
estimated by combining direct Output pusiness to Business
or first-round effects (e.g., Input Purchates Analysis
. . . Employment IMPLAN Business
industry expenditures, business | tserimone Modeling Volume T
H Capital Exp.
sales, new employment) with ol Platform Induced
economic modeling to estimate Effects W“;;;;’}ded -]
. Household-to
how those first round effects Business Purchases
generate business-to-business Government  __|
transactions and household Revenues

spending on consumer goods
and services. Both of those
conduits for economic output can be framed using labor income, employment, value-added, gross
business volume and government revenues.

Source: DA Bangsund, Agribusiness and Applied Economics, North Dakota State University

Key Terms and Concepts

Direct Effects: represent the first-round of payments for services, labor, and materials and/or sales of an industry’s
products.

Indirect Effects: economic activity created through purchases of goods and services by businesses.

Induced Effects: economic activity created through purchases of goods and services by households.

Industry Output and Gross Business Volume: Industry output is the value of all goods and services produced and
supported by an industry. In most industries, output is largely synonymous with sales; however, for some

sectors output also includes changes in product inventory. For production agriculture, direct output includes
both sales and inventory adjustments.

When output from business-to-business transactions (indirecf) and households-to-businesses (/induced) are
measured, they also are described as the sum of gross recejpts as annual adjustments to inventories are largely
unquantified and not distinguished from sales. Gross business volume (GBV) therefore includes direct
output/sales and includes secondary sales from indirect and induced economic activity.

Value-added: Value-added is synonymous with measures of gross domestic product (GDP) and gross state product
(GSP), and are some of the most commonly used economic measures to indicate the economic size and change
in economic output. However, official government estimates of GDP and GSP do not include secondary
economic effects generated by any industry. For agriculture, official government estimates are primarily limited
to crop, livestock, and forestry sectors. Economic contribution assessments include secondary economic
effects, and include GSP from those effects, thereby providing a more realistic and representative portrait of an
industry.
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Key components of value-added include labor income, consumption of fixed capital, profits, business current
transfer payments (net), income derived from dividends, royalties, and interest. In nontechnical terms, value-
added is equal to product value minus production inputs. For example, value-added from growing wheat
would be the value of wheat produced less the value of the inputs consumed in raising that crop, such as
fertilizer, chemical, repairs, fuel, etc. Depreciation charged to durable assets (e.g., tractors) are not included in
value-added measures.

Employment Compensation: wages, salaries, and benefits earned by an employee.

Proprietor Income: payments received by self-employed individuals and unincorporated business owner/operators.

Labor Income: combination of wages, salaries, and benefits for employees and compensation for self-employed
individuals.

Input-output Analysis (I-O): mathematical application of the interdependence among producing and consuming
sectors in an economy.

I-O Matrix: depiction of an economy using a grid of rows and columns that represents consumption and
production for each economic sector in an economy.

Intermediate Inputs: goods and services consumed in one year to produce another good or service. Intermediate
inputs do not include expenditures for capital inputs used for multiple production seasons (e.g., machinery,
buildings).

Capital Inputs: Represent the use of inputs to produce another good or service that are not consumed in one
production season and are subject to depreciation. Capital expenditures represent the purchase of those
depreciable assets.

Industry Balance Sheet: Dividing an industry or economic sector into various components for use in estimating the
economic effects using input-output analysis. Components of the balance sheet include measures of output,
wage and salary employment, self-employment, payroll and proprietor income, other property type income,
taxes on production and imports, and intermediate inputs.

Institutions: Represent governments and other non-private entities consuming goods and services in an economy.

Households: Represent one or more individuals in a specific living arrangement for which income from all sources
is used to purchase goods and services.

North American Industry Classification System (NAICS): government classification system for all goods and services
produced in the economy.

Employment Sources and Measures

Employment is broadly measured in two distinct categories: covered and uncovered. Covered workers are
those that are employed by a business, institution, or government agency, receive a wage or salary, and are
subject to unemployment insurance (Ul). Jobs that fall under an Ul program are called ‘covered’
employment. Quarterly Census of Employment and Wages (QCEW) employment reported by Job Service
ND is ‘covered’ employment. QCEW data are collected for each state and reported by the US Bureau of
Labor Statistics (BLS). Therefore, employment statistics for self-employed farmers and ranchers cannot be
derived from QCEW data.

12 Agribusiness & Applied Economics, NDSU | 701.231.7441 | https://www.ndsu.edu/agriculture | ndsu.agribusiness@ndsu.edu
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By contrast, ‘uncovered’
employment largely includes Farm and Ranch Employment

self-employed and sole-

proprietors not enrolled in a l

state’s Ul program npeetal Lelsar
(enrollment is voluntary for

v ¥
self-employed individuals). Uncovered | Covered
The majority of on-farm / Labor Labor

Vv

employment is self-employed

Hired Labor

u.s. Internal Bureau of

with only a small portion of Department of U'g'ufggzus Revenue Labor
on-farm employment Agriculture Service Statistics

ualifying as covered ' ' v
a fy 9 Census of Non-Employer Administrative SLETEI LI
employment. The US Bureau : o Employment and

) ] Agriculture Statistics (NES) Data Wages (QCEW)
of Economic Analysis (BEA) g |
reports uncovered VT 6l ' | , , -
. . . kers (not Bureau of Economic Analysis Employment Statistics

employment N conJunctlon Wor. ebrs) (f I £ REA & NIPA)*

. Jobs arm employment part o
with QCEW employment from : : :

*REA — Regional Economic Accounts ——— Measures jobs

BLS The Only source Of on- *NIPA — National Income and Product Accounts Measures workers
farm employment that Source: DA Bangsund, Agribusiness and Applied Economics, North Dakota State University

includes covered and
uncovered hired labor, self-employed, and sole proprietors is the BEA's Regional Economic Accounts. The
US Department of Agriculture’'s Census of Agriculture collects information on individuals, not jobs, and
cannot be directly substituted for BEA employment statistics.

For most ‘industries’, sole proprietors are not the predominate form of employment, and QCEW is often
used to measure employment in those industries. In some economic ‘sectors’, sole proprietors represent a
meaningful level of employment, such as independent truckers, construction and repair, retail shops,
personal service providers, among others, but do not represent a meaningful share of employment at a
broader ‘industry’ level. Crop and livestock production are largely unique among industries in that the
majority of employment is represented by sole proprietors.

Assigning direct farm employment to specific farm enterprises (i.e., individual crops or livestock operations)
is difficult, if not inaccurate, as wage/salary labor and self-employment are assigned based on only one
NAICS code. Farms and ranches are represented based on which enterprise provides one-half or more of
the establishment'’s total production. Therefore, if a farm produces multiple crops, it is likely that
wage/salary employment will be placed in only one NAICS code for a specific crop. In reality, some of the
direct farm labor in some commodity assignments also contributes to the production of other
commodities, but current labor tracking systems prevent the estimation of crop-shares for those
employment values.

Developing Economic Sector Profiles

An industry balance sheet or economic profile is one of the most important elements in economic
contribution studies. Nearly all key economic metrics have their origin within an industry’s economic
profile/sector. Information and data to create economic sector profiles were collected from surveys of
industry firms, government agencies, and farm production records and statistics.

While the IMPLAN modeling platform provides baseline economic profiles generated from proprietary
estimation techniques applied to government data, this study relied on state-sourced data and industry
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input to create a customized 10 matrix. The process of developing study-specific economic profiles and
then modifying an 10 matrix is time consuming and requires considerable empirical analysis, but the results
from those efforts produce a credible and transparent evaluation of an industry’s role in an economy.

To the extent possible, other economic sectors (e.g., manufacturing) were customized using financial
information from an industry-wide survey conducted in 2017-2018. Survey data also was used to estimate
capital expenditures for various manufacturing and processing sectors. Ethanol producers were surveyed in
2022, and information from that survey provided a custom economic profile for ethanol production and
produced a three-year average of capital expenditures.

Farm Production Records and Components
General Function in 10 Matrix
Government Data of 10 Sector
[ vields ]__’ [ Acreage ] — Output -) Sets level of direct effects
—\ J P -) Counted in gross business volume
Prices —| r N
' J BEA, BLS,and | __,| Payroll (wages, -) Component of Va“.'le_added ds and
Insurance § IMPLAN Data ) salaries, benefits) ) Cr_eates consumption o gOO san
; - —] services (household spending)
\ LG e ) . R ) -) Driver of Induced effects
) Revenue lessall| [ Proprietor | y jnqyced effects counted in gross
Farm Program | | expenses Income business volume
Payments h ’
| S——
—_— [ Cash Rent ]—_’ Other Property -) Component of val.ue-addec.i .
Disaster | [ Depreciation ]_ Type Income -) No other economic effect in matrix
Payments
P— [ salesTax |- Taxes on
Other Cro | . -) Component of value-added
P | [ Property Tax ] —*| Production and : : -
Income -) No other economic effect in matrix
— Imports
+ [ Income Tax ]
[ Gros? Inguft ?ﬁqumtar;‘.ents ] -) Creates consumption of goods and
seed, rertilizer, etc. . = 5 .
: ]—b Intermediate | services (business-to-business)
[ Sourcing of Inputs ] Inputs -) Driver of Indirect Effects
(inside and outside of study region) ) Counted in gross business volume
Source: DA Bangsund Agribusiness and Applied Economics, Morth Dakata State University

What Economic Activities are Included in Crop and Livestock Production?

The following activities were included for crop and livestock sectors:
% Production
% Capital Expenditures
% Cash Rent

@

% Insurance Industry A&O

Crop and livestock production generate economic effects from spending of labor income and purchase of
production inputs to produce a crop or raise livestock, and first-round effects are driven by the custom
economic profiles.
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By definition, capital expenditures would arise from use of Other Property Type Income (OPTI); however,
OPTI does not generate any indirect or induced effects. Capital expenditures were modeled independently
from the custom crop and livestock sectors to estimate the economic effects from purchases of new
buildings and structures, tractors, combines, machinery, equipment, and other durable goods not
consumed in one production cycle.

Cash rent can be included as proprietor income within an ag production sector, assigned to a real estate
sector as an intermediate input, or placed in OPTI. Cash rent was placed in OPTI, and a share of cash rent
paid by producers, net of property tax, was modeled as a revenue stream to in-state landowners.

The revenue stream to landowners was modeled as a labor income event within the custom 10 matrix.
Federal crop insurance generates additional revenue to the state from Administrative and Operating (A&O)
subsidies. A&O subsidies were modeled as separate industry spending events since those revenue streams
affect financial sectors and are not internally linked in the IO matrix to crop and livestock production
sectors.

Study Parameters
-) Crop and livestock production was based on 2018 through 2020 data.

-) All other segments of the industry were based on 2015 to 2017 data, except ethanol production, which
was based on 2021 production.

-) Expenses associated with summer fallow and prevent plant were included in crop production.

-) Sale barns/livestock exchanges were estimated separately in the study, but are presented in this
summary as part of commodity handling.

-) Default IMPLAN data was used for all forestry activities in the state.

-) Data for the study came from surveys of industry firms, state and federal government agencies, NDSU
Extension, and other secondary sources. Survey and secondary data were used to develop industry
balance sheets (i.e., profiles) for the Agriculture’s numerous economic sectors.

Treatment of Traditional Sectors Supporting Production Agriculture

This summary omits specific details of how the secondary economic effects are distributed among the
state’s numerous sectors and sub-sectors. Several economic sectors support production agriculture by
providing inputs and services to crop and livestock producers. Examples include implement sales, custom
field work and applications, seed companies, and supply stores. Under some definitions, those activities
and sectors are presented as “direct” segments of the Agriculture Industry, much like crop production and
grain handling are considered stand-alone components of the industry. However, from the perspective of
how this study's input-output analysis was structured, those sectors represent “indirect” economic output
of the industry, meaning those sectors are supported and sustained from purchases relating to crop and
livestock production.

Sectors traditionally considered core components of Agriculture, but defined as indirect components of the
industry in this assessment, are identified in the following table and with corresponding NAICS codes for
those activities.
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Key Economic Sectors Representing Components of Production Agriculture Whose

Output and Employment are Contained (grouped) within Indirect Economic Effects

Industry

Segment Economic Sector Description NAICS'

Agricultural Production
Support activities for agriculture and forestry 115
Construction of new commercial structures, including farm structures 2362
Support activities for transportation 4882
Warehousing and storage 4931
Securities and commodity contracts intermediation and brokerage 5231
Insurance agencies, brokerages, and related activities 5242
Commercial and industrial machinery and equipment rental and leasing 5234
Veterinary services 5419
Commercial and industrial machinery and equipment repair and maintenance 8113

Wholesale Trade
Agricultural chemicals merchant wholesalers 424910
Agricultural machinery and implement merchant wholesalers 423820
Animal feeds (except pet food) merchant wholesalers 424910
Auction markets, tobacco, horses, mules 424590
Beans, dry, merchant wholesalers 424510
Berries, fresh, merchant wholesalers 424480
Cattle, hog, sheep merchant wholesalers 424520
Doughs, frozen, merchant wholesalers 424420
Dried foods (e.g., fruits, milk, vegetables) merchant wholesalers 424490
Dry beans merchant wholesalers 424510
Eggs merchant wholesalers 424440
Elevators merchant wholesalers 423830
Farm supplies merchant wholesalers 424910
Feed additives merchant wholesalers 424910
Fertilizer and fertilizer materials merchant wholesalers 424910
Flour merchant wholesalers 424490
Grain elevators, merchant wholesalers grain 424510
Honey merchant wholesalers 424490
Irrigation equipment merchant wholesalers 423820
Land preparation machinery, construction, merchant wholesalers 423810
Livestock equipment, merchant wholesalers 424470
Storage bins merchant wholesalers 423820
Veterinarians' equipment and supplies merchant wholesalers 423390
Veterinarians’ medicines merchant wholesalers 423490
Wool, raw, merchant wholesalers 424210

"North American Industrial Classification System
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Economic Sectors for Processing, Manufacturing, and Transportation included in

Agriculture Industry, Defined by North American Industry Classification System

Industry
Segment Sector Description
Crop and Livestock Commodity Processing

All other food manufacturing

Animal, except poultry, slaughtering

Beet sugar manufacturing

Bottled and canned soft drinks & water

Bread and bakery product, except frozen, manufacturing
Breweries

Canned fruits and vegetables manufacturing
Confectionery manufacturing from purchased chocolate
Creamery butter manufacturing

Dehydrated food products manufacturing

Distilleries

Dry pasta, mixes, and dough manufacturing

Fats and oils refining and blending

Flour milling

Fluid milk manufacturing

Frozen cakes and other pastries manufacturing
Frozen fruits, juices and vegetables manufacturing
Frozen specialties manufacturing

Malt manufacturing

Meat processed from carcasses

Nonchocolate confectionery manufacturing

Other animal food manufacturing

Other basic organic chemical manufacturing (ethanol)
Rendering and meat byproduct processing

Roasted nuts and peanut butter manufacturing
Soybean and other oilseed processing

Spice and extract manufacturing

Tobacco product manufacturing

Wet corn milling

Wineries

Agricultural Manufacturing

Pesticide and other agricultural chemical manufacturing
Farm machinery and equipment manufacturing

Transportation

Truck transportation
Railroad transportation

"North American Industrial Classification System

NAICS'

3119
3116
3113
3121
3118
3121
3114
3113
3115
3114
3121
3118
3112
3112
3115
3118
3114
3114
3112
3116
3113
3111
3251
3116
3119
3112
3119
3122
3112
3121

3253
3331

4841
4821

17

Agribusiness & Applied Economics, NDSU | 701.231.7441 | https://www.ndsu.edu/agriculture | ndsu.agribusiness@ndsu.edu



AAE Report 816-Beef

Acknowledgments

Several organizations and individuals were instrumental in providing leadership throughout the study. The
authors express their appreciation and thanks to the following individuals and organizations:

Nancy Johnson, Executive Director, North Dakota Soybean Growers Association

Stephanie Sinner, Executive Director, North Dakota Soybean Council

Deana Wiese, Executive Director, North Dakota Ethanol Council

Brenda Elmer, Executive Director, North Dakota Corn Growers Association

Matt Perdue, Government Relations Director, North Dakota Farmers Union

Mitch Coulter, Executive Director, Northarvest Bean Growers Association

The authors sincerely appreciate the financial support provided by the following organizations.
American Crystal Sugar Company
Minn-Dak Farmers Cooperative
North Dakota Corn Utilization Council
North Dakota Dry Bean Council
North Dakota Ethanol Council
North Dakota Farmers Union
North Dakota Soybean Council
North Dakota Stockmen’s Association
Northern Canola Growers Association
Northern Pulse Growers Association
Red River Valley Sugarbeet Growers Association

The authors also wish to thank all the individuals, companies, organizations, and associations that participated
in numerous capacities to make this study comprehensive and representative of the industry.

We wish to thank Edie Nelson, Department of Agribusiness and Applied Economics, for document preparation.

The authors assume responsibility for any errors of omission, logic, or otherwise. Any opinions, findings, and
conclusions expressed in this publication are those of the authors and do not necessarily reflect the view of the
NDSU Department of Agribusiness and Applied Economics or the NDSU Center for Social Research.

North Dakota State University does not discriminate on the basis of age, color, disability, gender
expression/identity, genetic information, marital status, national origin, public assistance status, race, religion,
sex, sexual orientation, or status as a U.S. veteran. This publication is available electronically at this web site:
http://ageconsearch.umn.edu/record/329990. Please address your inquiries regarding this publication to:
Department of Agribusiness & Applied Economics, P.O. Box 6050, Fargo, ND 58108 6050, Phone: 701 231
7441, Fax: 701 231 7400, Email: ndsu.agribusiness@ndsu.edu.

NDSU is an equal opportunity institution.

Copyright 2022 by Bangsund and Hodur. All rights reserved. Readers may make verbatim copies of the
document for non-commercial purposes by any means, provided this copyright notice appears on all such

copies.
L,
_',‘_m
B
18 Agribusiness & Applied Economics, NDSU | 701.231.7441 | https://www.ndsu.edu/agriculture | ndsu.agribusiness@ndsu.edu




