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Purpose and Goals
This report is designed to integrate and analyze data 
from multiple sources to help regional planners and 
businesses understand the economic impact of in-
dustry expansion or contraction. The report focuses 
a specific industry, determines the current regional 
jobs, earnings and sales, and runs an analysis to de-
termine the direct and indirect effect of a change in 
jobs, earnings, or sales across the region. 

The report is driven by a proprietary, integrated 
database created by Economic Modeling Specialists 
Inc. EMSI processes data from over 80 official govern-
ment sources (including the federal Bureau of Labor 
Statistics, Bureau of Economic Analysis, Bureau of the 
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Census, and individual state agencies) to produce a 
best-in-class source of detailed and comprehensive 
economic information. This means that EMSI’s data 
will usually differ from what is published by any single 
government agency. For more information, see the 
final pages of this report.

This database also powers EMSI’s web-based regional 
analysis suite, Strategic Advantage, which is rec-
ommended for clients who require the maximum 
amount of data access and flexibility.

For more information about EMSI’s reports, data, and 
analysis tools, please call 866.999.3674 or visit us at 
www.economicmodeling.com.

Terms and Definitions
Understanding the following terms is crucial to inter-
preting the data included in this report.

Input-Output: This report uses a well-established 
method known as input/output (I/O) modeling. By 
using regionalized statistics regarding how industries 
buy goods and services from each other, as well as 
estimates of interregional trade flows, consumer and 
goverment spending, and more, I/O models predict 
how changes in certain industries will create ripple 
effects in other industries. More specifically, these 
“what if” scenarios predict the impacts (or “outputs,” 
in terms of new jobs or higher earnings) in vari-
ous regional industries as a result of increasing or 
decreasing jobs, sales, or earnings in other regional 
industries (the “inputs”). For additional details, see 
“Data and Methodology at the end of this report.

Industry Data:  EMSI’s input/output analysis is based 
on proprietary EMSI industry data, which is based 
on more than 80 state and federal sources. See 
“Data and Methodology” at the end of this report for 
details.

Sales: An industry’s total annual gross receipts, es-
timated using published earnings and job numbers 
with national industry-specific sales/earnings ratios.

Focus Industry
Plumbing and HVAC Contractors (NAICS 23822)

Region Definition
County1, County2, County3, County4

Industry Scenario
This report predicts the regional economic ripple 
effects of a +536 jobs change in the “Plumbing 
and HVAC contractors” industry.
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Earnings:  Wages, salaries, profits, and benefits paid 
to those employed by an industry. Earnings are mea-
sured as average annual earnings per worker. 

Jobs: Full-time and part-time positions held by 
proprietors and payroll employees in the public or 
private sector. May exceed actual worker count.

Multipliers: A number that estimates how important 
one industry is to other industries in the region. So 
if an industry has a multiplier of 2.5, for every posi-
tive or negative change on that industry, the total 
effect on the regional economy will be 2.5 times the 
original change. (Note that this final number includes 
the original change as well.) There are three types 
of multipliers used in EMSI’s model: sales, jobs, and 
earnings.

Sales Multipliers: Indicates how an industry’s 
change in sales will ripple out to the rest of the 
industries in the economy. One dollar of sales com-
ing into the automotive manufacturing industry, for 
example, might have a ripple effect of 2.8 (that dollar 
led to a total of $2.80 in regional sales, including the 
original dollar of sales).

Jobs Multiplier:  Indicates how important an indus-
try is in regional job creation. A jobs multiplier of 3, 
for example, would mean that for every job created 
by that industry, 2 other jobs would be created in 
other industries (for a total of 3 jobs).  Jobs multipli-
ers are easily misinterpreted—jobs multipliers of 
17 or higher are sometimes seen—but a high jobs 
multiplier for a set of one or more industries in an 
added-jobs scenario does not necessarily mean that 
expanding those regional industries is the best or 
most viable option for regional economic growth.

Earnings Multiplier: Indicates how increased earn-
ings in one industry will generate earnings across 
the economy. An earnings multiplier of 1.5 means 
that for every dollar of earnings added to a given 
industry, a total of $1.50 is paid out in wages, salaries, 
and other compensation throughout the regional 
economy. This is important for understanding how a 
given scenario will effect not the number of jobs in 
your region, but the quality of those jobs. A scenario 
whose ripple effect brought two dozen lawyers and 
accountants into your region would have a much 
higher earnings multiplier than if that scenario 
brought the same number of indirect jobs into the 
region, but mostly in food services and hotels.

Direct, Indirect, and Induced Effects: The “direct” 
effect is simply the number originally given as the 
scenario change in the industry being analyzed. For 
example, if the report is predicting the economic im-
pact of 250 new jobs in an industry, the direct effect 
is 250 jobs. The “indirect” effects are jobs/earnings 
changes caused by increased industry-to-industry 
(business-to-business) purchasing as a result of the 
direct effect. For example, when a regional industry 
expands, it will buy more from its regional supply-
chain industries, causing them to expand as well. 
Finally, the “induced” effects are those generated by 
new household incomes as a result of the direct and 
indirect effects. As industries expand, they hire more 
employees. This causes increased regional consumer 
spending, which in turn causes expansion in related 
consumer-serving industries. 
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Executive Summary

Current Industry Status (2006)
Industry name/code: Plumbing and HVAC contractors (NAICS 23822)•	
Regional employment: 3,628 jobs•	
Estimated total regional sales: $755 million•	
Total regional earnings in industry: $149 million•	
Average annual earnings per worker: $41,000•	

Scenario Change (Model Input)
This report predicts the economic ripple effects of a +536 jobs change in the 
“Plumbing and HVAC contractors” industry.

Estimated Regional Economic Impact of the Scenario Change
The given scenario change of 536 new jobs equals 15% employment growth for the •	
Plumbing and HVAC contractors industry.  
The multiplier effects of this change will create •	 an additional 511 jobs and a total of 
$43,610,000 in earnings for the region.    
The most impacted industries, in terms of job growth, will be •	 Local government (NA-
ICS 930000), General medical and surgical hospitals (NAICS 622110), and Temporary 
help services (NAICS 561320).

Note: EMSI’s model does not provide a timeline for these impacts. The impacts are expected to be realized over 
time as the regional economy adjusts to the scenario change, resulting in a new “equilibrium” state.
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Multipliers and Industry Sector Impacts

Scenario and Multipliers Overview
For every job created in the “Plumbing and HVAC contractors” industry, an additional .95 jobs will be cre-
ated in the region. Therefore, if the economy adds 536 jobs the ripple effect will be an additional 511 jobs.  
Total job creation will be 1,047 jobs. For every $1 of earnings in the industry, an additional $0.99 is created 
in the entire regional economy. Therefore, the growth in regional earnings as a result of the 1,047 new jobs 
is expected to be nearly $44 million.

Scenario Change (Input) +536 jobs
Total (Direct + Indirect/Induced) Jobs Change 1,047
Total Earnings Change (Thousands) $43,610
Sales Multiplier 1.52
Jobs Multiplier 1.95
Earnings Multiplier 1.99

Impacts by Broad Industry Sector
NAICS  
Code Description

Pre-Impact 
Jobs

Post-Impact 
Jobs Change EPW*

11 Agriculture, forestry, fishing and hunting 863 864 0 $16
21 Mining 2,083 2,085 2 $111
22 Utilities 4,907 4,909 2 $137
23 Construction 31,620 32,159 536 $58
31-33 Manufacturing 30,712 30,743 31 $60
42 Wholesale trade 24,682 24,711 29 $75
44-45 Retail trade 53,755 53,889 134 $30
48-49 Transportation and warehousing 15,536 15,557 21 $54
51 Information 12,006 12,015 9 $70
52 Finance and insurance 30,789 30,800 11 $79
53 Real estate and rental and leasing 16,721 16,749 28 $44
54 Professional and technical services 34,327 34,344 17 $68
55 Management of companies and enterprises 6,142 6,144 2 $88
56 Administrative and waste services 32,209 32,255 47 $24
61 Educational services 7,323 7,326 4 $25
62 Health care and social assistance 51,170 51,233 63 $68
71 Arts, entertainment, and recreation 7,234 7,241 7 $27
72 Accommodation and food services 29,744 29,785 41 $18
81 Other services, except public administration 26,688 26,718 30 $26
90 Government 64,562 64,594 32 $54

Total 483,073 484,121 1,049 $56.60

*Annual average earnings per worker, in thousands. This is assumed to hold steady before and after the impacts are felt (more jobs means 
proportionally more earnings and vice versa.)

Sources: EMSI Industry Data, EMSI Economic Impact Model.
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Largest Impacts, Total jobs
NAICS  
Code Description

Post-Impact 
Job Change

930000 Local government 32
622110 General medical and surgical hospitals 22
561320 Temporary help services 19
445110 Supermarkets and other grocery stores 18
722211 Limited-service restaurants 17
722110 Full-service restaurants 17
452110 Department stores 11
441110 New car dealers 11
621111 Offices of physicians, except mental health 10

Largest Impacts as % of Total Pre-Scenario Jobs
NAICS  
Code Description

Post -Impact 
% Job Change

327991 Cut stone and stone product manufacturing 1%
327320 Ready-mix concrete manufacturing 1%
327332 Concrete pipe manufacturing 1%
327331 Concrete block and brick manufacturing 1%
327420 Gypsum product manufacturing 1%
327390 Other concrete product manufacturing 1%
212321 Construction sand and gravel mining 1%
212311 Dimension stone mining and quarrying 1%
327993 Mineral wool manufacturing 1%

Sources: EMSI Industry Data, EMSI Economic Impact Model.

Top Impacts on Detailed Industries
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This table uses industry staffing patterns to show the most common occupations within the group of 10 indus-
tries most impacted in terms of total jobs (see previous page). For detailed occupation information, consider 
an EMSI Occupation Trends and Forecast report. For a detailed staffing pattern within a single specific industry, 
consider an EMSI Industry Trends and Forecast report.

SOC 
Code Description

% of Jobs in 10 
Most Impacted 

Industries

Median 
Hourly 

Earnings
35-3031 Waiters and waitresses 5% $8.10
29-1111 Registered nurses 4% $37.06
25-2021 Elementary school teachers, except special education 4% $26.73

35-3021 Combined food preparation and serving workers, including 
fast food 4% $8.29

41-2011 Cashiers, except gaming 4% $9.05
25-9041 Teacher assistants 3% $12.64
41-2031 Retail salespersons 3% $9.84

25-2031 Secondary school teachers, except special and vocational 
education 3% $28.35

43-9061 Office clerks, general 2% $12.72
43-5081 Stock clerks and order fillers 2% $10.59
35-2011 Cooks, fast food 2% $8.16

Source: EMSI Industry Data, EMSI Occupation Data.

Top Workforce Impacts
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Data Sources and Methodology

Input/Output Model
To create its IO model, EMSI starts with the national Input-Output or “A” Matrix that is comprised of the indus-
try “Use” and “Make” matrices provided by the U.S. Bureau of Economic Analysis. We combine this with the na-
tional TGO (Total Gross Output), regional jobs and sales data (which constitutes regional TGO), the land area of 
the subject region, regional DIRT (Dividends, Interest, Rent and Transfers) data, and regional in/out commuter 
patterns. We then calculate regional requirements, imports, and exports. This gives us an idea of what goods 
and services are purchased in the region. This information is useful because the less import dependence a re-
gion has, the more money remains within the region and, subsequently, the more beneficial the ripple effects 
of adding jobs in various industries.

Once we have this information, we employ matrix algebra to calculate the regional multiplier. When a user en-
ters new jobs into the tool, the IO model converts those jobs into sales using regional sales-per-worker ratios. 
The sales vector is then multiplied by the regional multiplier matrix, or “B Matrix.” The resulting vector is then 
converted back to jobs or earnings and displayed on the screen.

Industry Data
In order to capture a comprehensive picture of regional industry employment (EMSI Complete Employment), 
EMSI basically combines unsuppressed covered employment data from Quarterly Census of Employment and 
Wages (QCEW) produced by the Department of Labor with total employment data in the Regional Economic 
Information System published by the Bureau of Economic Analysis, augmented with County Business Patterns 
and Nonemployer Statistics published by the U.S. Census Bureau. Projections are based on the latest avail-
able EMSI industry data combined with past trends in each industry and the industry growth rates in national 
projections (Bureau of Labor Statistics) and state-level projections (individual state agencies). Unemployment 
data are based on the Bureau of Labor Statistics’ Local Area Unemployment Statistics program.

EMSI also provides a more limited industry and occupation data set, EMSI Covered Employment, which is an 
unsuppressed version of QCEW. 

Occupation Data
EMSI’s occupation data are based on EMSI’s industry data and regional occupational statistics and staffing pat-
terns taken from the Occupational Employment Statistics program (U.S. Bureau of Labor Statistics). Additional 
wage information is derived from the American Community Survey, and wages are adjusted and interpolated 
at the county and ZIP code level using EMSI earnings data from relevant industries.
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About EMSI

Products and Services
EMSI provides integrated regional economic and labor market data, web-based analysis tools, data-driven 
reports, and custom consulting services. EMSI specializes in detailed information about regional economies 
for assessment and planning purposes, bringing together industry, workforce, economic development, and 
education/training perspectives.

EMSI’s expertise is centered on regional economics, data integration and analysis, programming, and design so 
that it can provide the best available products and services for regional decision makers. EMSI recently merged 
with its sister company CCbenefits Inc.—well known for conducting socioeconomic impact studies for over 
800 community and technical colleges across the nation—to offer an integrated portfolio of solutions for col-
lege, workforce, and economic development professionals.

Clients
EMSI’s diverse client base includes hundreds of colleges, workforce boards, economic development organiza-
tions, governmental agencies, economists, consultants, academics, and private-sector analysts. With over four 
thousand current clients in the U.S., Canada, and the United Kingdom, EMSI’s products and services are critical 
for strategic decision making and informed regional policy.

Contact EMSI
For more information about EMSI, visit us at www.economicmodeling.com, or call us toll-free at 866.999.3674.

EMSI
Economic Modeling Specialists Inc.

Now one company with
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