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Introduction

The Chicago metropolitan economy is a complex one, characterized by a significant 
degree of interdependence between sectors; the most important result of this interaction is 
that when activity changes in one sector it generates impacts on other sectors of the 
economy.  In many cases the original sector undergoing change and the set of sectors that 
are impacted often have little or no direct connection.  Capturing the nature and strength 
of these connections on a case-by-case basis would be very labor intensive and very 
costly.  Instead, analysts prefer to create models of the economies under consideration.  
This is what the Regional Economic Applications Laboratory (“REAL”) has done for this 
project.  The model in question is for a 7-county region centered on the city of Chicago.1
A description of the model is provided in the Appendix.  The tax estimates are generated 
from an IMPLAN model of the region; the IMPLAN model is not as comprehensive in 
the way it captures the full ripple effects from expenditures but has much greater tax 
detail than REAL’s model and hence has been used for this purpose alone for the current 
analysis. 

The analysis records the direct impact of any change and then enters it into a model of the 
Chicago economy to estimate the ripple effect.  The latter is the sum of two components 
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The sum of the direct+indirect+induced generates the total impact; when this is divided 
by the direct effect, the result is the multiplier or ripple effect.  In the presentation of the 
results, the indirect+induced effects are aggregated into one category (indirect). 

Generally, the ripple effects will be larger in a larger economy – the main reason 
stemming from the fact that a larger percentage of the supply chain will be sourced 
within a larger economy, thereby creating larger indirect effects.  Further, the variety of 
consumer goods and services will be larger, so that the induced effects will be 
correspondingly larger. 

Analysis

The results are portrayed in a series of four tables.  The first two tables analyze the 
impacts of ComEd’s construction and operations and maintenance expenditures, 
respectively, on (1) output (the value of produced goods or services), (2) income (wages 
and salaries), and (3) employment (job creation).  The last two tables analyze the impacts 
of ComEd’s construction and operations and maintenance expenditures, respectively, on 
state sales and income taxes.  At the end of the first two tables for items (1) through (3), 
the multiplier is provided for purposes of calculating the ripple effect.  Recall that this is 
the total impact divided by the direct impact.

1 Cook, DuPage, Will, Kane, Lake, McHenry and Kendall 
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The impact analysis presented in this report focuses on two aspects of Chicago 
expenditures made by ComEd: 

� $725 million spent on construction 
� $850 million spent on operations and maintenance 

Impact Analysis  

1. $725 million spent on construction 

Table 1: Construction Impact 

Output   
(million $) 

Labor
Income 

(million $) 

Jobs 

 (Thousand) 
Resources 11.04 3.07 0.04 
Construction 854.20 276.81 6.59 
Nondurables 168.76 18.43 0.21 
Durables 84.66 28.64 0.37 
TCU 73.68 18.66 0.27 
Trade 164.29 58.09 2.28 
FIRE 120.40 31.77 0.60 
Services 228.03 69.50 2.42 
Government 7.40 59.20 0.49 
Total 1,712.45 564.17 13.24 

 Direct 725.00 234.94 5.59 
 Indirect 987.45 329.23 7.65 
 (Multiplier) 2.36 2.4 2.37 

Note: TCU is Transportation, Construction and Utilities; FIRE is Finance, Insurance and Real Estate 

Table 1 reveals that $725 million spent on construction would generate over $1.7 billion 
worth of production in the Chicago region. Associated with this production would be 
$564 million in total wages and salaries and about 13,240 jobs.  The ripple effects are all 
greater than two: each additional dollar of construction adds a further $1.36 of production 
in the region while each direct job generated by the expenditures adds a further 1.3 jobs 
in other parts of the region’s economy.  While the largest impacts are concentrated in 
construction, the ripple effects produce sizeable benefits to non-manufacturing sectors – 
trade, services and finance, insurance and real estate.  Together, these impacts account for 
over $500 million in production, just under one-third of the total impacts but almost one 
third of the total jobs created. 
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2. $850 million spent on electric sector operations and maintenance (O&M) 

Table 2: Impacts of O&M Expenditures 

Output      
(million $) 

Labor
Income 

(million $) 

Jobs

(Thousand) 
Resources 48.47 14.51 0.10 
Construction 104.34 33.81 0.81 
Nondurables 107.64 10.89 0.12 
Durables 44.58 15.16 0.18 
TCU 926.47 218.55 2.47 
Trade 83.31 29.67 1.07 
FIRE 79.12 20.62 0.38 
Services 145.40 47.10 1.65 
Government 5.11 46.04 0.38 
Total 1,544.44 436.34 7.14 

 Direct 850.00 204.47 2.26 
 Indirect 694.44 231.87 4.88 
 (Multiplier) 1.82 2.13 3.15 

The results are similar to those generated by the construction impacts, although slightly 
smaller in magnitude.  The production ripple effect is slightly less than 2, implying in this 
case that $0.82 worth of activity is generated for each dollar spent on O&M.  However, 
the ripple effect on employment is larger – an additional 2.15 jobs are created for each 
one associated with the direct O&M expenditures. 

Tables 3 and 4 reveal the tax impacts associated with the two forms of expenditures 
whose results are shown in tables 1 and 2.  The construction expenditures would yield 
about $10 million in state income taxes and roughly $11 million in state sales taxes; the 
O&M expenditures provide higher sales taxes (approximately $35 million) but lower 
income taxes (just under $5 million). 
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Table 3: Tax Impacts of the Construction expenditures 

Emp.Comp Prop. Inc. 
Household 

EX Enterprises 
Ind. Bus. 

Tax Totals 
Fe

de
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se
 Corporate Profits Tax   13,402,491   13,402,491 

Indirect Bus Tax: Custom 
Duty     1,048,909 1,048,909 
Indirect Bus Tax: Excise 
Taxes     2,827,390 2,827,390 
Indirect Bus Tax: Fed 
NonTaxes     1,281,755 1,281,755 
Personal Tax: Estate and 
Gift Tax      0
Personal Tax: Income Tax   56,508,507   56,508,507 
Personal Tax: NonTaxes 
(Fines- Fees      0
Social Ins Tax- Employee 
Contribution 28,378,998 4,544,841    32,923,839 
Social Ins Tax- Employer 
Contribution 28,799,228     28,799,228 

Total 57,178,226 4,544,841 56,508,507 13,402,491 5,158,054 136,792,120 

St
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Corporate Profits Tax   2,435,009   2,435,009 
Dividends    3,356,407  3,356,407 
Indirect Bus Tax: Motor 
Vehicle Lic     513,764 513,764 
Indirect Bus Tax: Other 
Taxes     1,510,385 1,510,385 
Indirect Bus Tax: Property 
Tax     16,496,400 16,496,400 
Indirect Bus Tax: S/L 
NonTaxes     1,790,911 1,790,911 
Indirect Bus Tax: Sales 
Tax     10,941,017 10,941,017 
Indirect Bus Tax: 
Severance Tax     476 476 
Personal Tax: Estate and 
Gift Tax      0
Personal Tax: Income Tax   10,207,084   10,207,084 
Personal Tax: Motor 
Vehicle License   1,221,416   1,221,416 
Personal Tax: NonTaxes 
(Fines- Fees   3,090,492   3,090,492 
Personal Tax: Other Tax 
(Fish/Hunt)   139,950   139,950 
Personal Tax: Property 
Taxes   357,700   357,700 
Social Ins Tax- Employee 
Contribution 333,239     333,239 
Social Ins Tax- Employer 
Contribution 1,333,406     1,333,406 

Total 1,666,645 0 15,016,642 5,791,416 31,252,954 53,727,657 
Total $59,352,003 $4,544,841 $71,525,149 $19,193,907 $36,411,007 $191,026,908 
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Table 4: Tax Impacts of the O&M Expenditures 

Emp.Comp Prop. Inc. 
Household 

EX Enterprises 
Ind. Bus. 

Tax Totals 
Fe

de
ra
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se
 Corporate Profits Tax   44,825,220   44,825,220 

Indirect Bus Tax: Custom 
Duty     3,318,876 3,318,876 
Indirect Bus Tax: Excise 
Taxes     8,946,206 8,946,206 
Indirect Bus Tax: Fed 
NonTaxes     4,055,628 4,055,628 
Personal Tax: Estate and 
Gift Tax      0
Personal Tax: Income Tax   26,602,058   26,602,058 
Personal Tax: NonTaxes 
(Fines- Fees      0
Social Ins Tax- Employee 
Contribution 12,883,078 2,490,782    15,373,861 
Social Ins Tax- Employer 
Contribution 13,073,848     13,073,848 

Total 25,956,927 2,490,782 26,602,058 44,825,220 16,320,712 116,195,697 
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Corporate Profits Tax   8,143,996   8,143,996 
Dividends    11,225,649  11,225,649 
Indirect Bus Tax: Motor 
Vehicle Lic     1,625,611 1,625,611 
Indirect Bus Tax: Other 
Taxes     4,779,042 4,779,042 
Indirect Bus Tax: Property 
Tax     52,196,628 52,196,628 
Indirect Bus Tax: S/L 
NonTaxes     5,666,663 5,666,663 
Indirect Bus Tax: Sales 
Tax     34,618,714 34,618,714 
Indirect Bus Tax: 
Severance Tax     1,507 1,507 
Personal Tax: Estate and 
Gift Tax      0
Personal Tax: Income Tax   4,805,192   4,805,192 
Personal Tax: Motor 
Vehicle License   574,961   574,961 
Personal Tax: NonTaxes 
(Fines- Fees   1,454,898   1,454,898 
Personal Tax: Other Tax 
(Fish/Hunt)   65,873   65,873 
Personal Tax: Property 
Taxes   168,448   168,448 
Social Ins Tax- Employee 
Contribution 151,279     151,279 
Social Ins Tax- Employer 
Contribution 605,320     605,320 

Total 756,599 0 7,069,372 19,369,645 98,888,166 126,083,782 
Total $26,943,746 $2,490,782 $33,671,429 $64,194,865 $115,208,877 $242,509,699 
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Appendix 1 
Description of the Chicago Regional Econometric Input-output 

Model (CREIM) 

General Structure 

The Chicago Region Econometric Input-output Model [CREIM] generates forecasts of 

the Chicago economy on an annual basis, with the forecast horizon extending up to 40 

years. The model is comprised of two major components, an input-output module and an 

econometric module.  Table 1 summarizes the main features of the model. It is a system 

of linear equations formulated to predict the behavior of 151 endogenous variables, and 

consists of 123 behavioral equations, 28 accounting identities, and 68 exogenous 

variables. CREIM identifies 45 industries and three government sectors. For each 

industry, there are projections of output, employment, and earnings.  

Among the other variables depicted by the model are Gross State Product, personal 

consumption expenditures, investment, state and local government expenditures, exports, 

labor force, unemployment rate, personal income, net migration, population, and the 

consumer price index.   

The Input-Output Module 

This module was constructed from establishment-level data obtained from the U.S. 

Bureau of the Census. four models have been developed, based on 1982, 1987, 1992 and 

2006 data.  The earlier two models were developed at the 36 sector level, while the one 

for 1992 contained 53 sectors; for the 2008 version of CREIM, the system was developed 

using the NAICS classification rather than the earlier SIC system.  NAICS provides more 

detail for the non-manufacturing sectors of the economy 

Since survey-based systems are prohibitively expensive, researchers developing regional 

input-output models have relied on a variety of adjustments of national level data.  

REAL's approach to table construction avoids many of these problems, since survey data 

is used to build the manufacturing portions of the tables. Since the data has already been 

collected by the Bureau of the Census, the tables are constructed at a fraction of the time 
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and expense usually associated with survey-based methods. Once constructed, the input-

output table reveals the linkages that exist between the sectors in the region. Forty-five 

sectors were identified for Chicago - essentially, the three-digit NAICS sectors with 

occasional two-digit entries and with some aggregation of three-digit categories. Table 

A1.1 describes the sectoring scheme used. While data are available at the individual 

establishment level, Federal Disclosure Rules preclude the publication of data that would 

reveal the transactions of individual firms or would enable reasonable estimation from 

information presented.  

In addition to the transactions between sectors, the table also records the purchases made 

from labor (wages and salaries), capital (profits and undistributed dividends) and imports 

from outside the state. Complementing the sales made to other sectors are sales to 

households (consumers), government, investment and exports outside of Chicago. With 

this table one has, in essence, an economic photograph of the state of Chicago, captured 

at one point in time. Adding the econometric component enables the analyst to extend 

this photograph back in time to test the reliability of the system in tracking the changes 

that have been observed in the economy (this process is known as backcasting) and to 

redevelop this photograph each year for the next twenty to twenty-five years producing 

the annual forecasts.

Solving the Model 

The model is solved in a number of ways; in this example, assume that US exports 

increase as a result of a stimulus generated by increased demand in Eastern Europe or the 

Former Soviet Union. In Stage I, the model first allocates a share of these exports to the 

Chicago region and these provide the first stimulus to an increase in local production. In 

figure A1.1, the stimulus would be shown as entering the system through the US 

economy model (in this case DRI's model) to generate an increase in Chicago's exports.   

In Stage II, production of local exports generates a set of internal demands - i.e., the 

regional interindustry demands. The individual output equations capture these internal 

demands using the input-output relationships. Unlike many other models that use national 

input-output coefficients, CREIM uses Chicago-specific input-output transactions. In 

addition, input-output coefficients are adjusted for changing supply-demand relationships, 
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thus creating the possibilities for changes in interindustry dependencies on an annual 

basis. This equilibrium adjustment process - that includes a complex system of 

interacting equations - avoids one of the major criticisms of the input-output models, 

namely their static nature.  

In Stage III, forecasts of output (obtained using national data and exports) are combined 

with forecasts of labor productivity and wage rates to predict employment and earnings 

by industry.  These projections are further combined with projections of the labor force 

participation rate and the unemployment rate to obtain population forecasts. Meanwhile, 

total earnings are obtained by predictions of property income, transfer payments, 

residence adjustments and personal contributions to social insurance.   

Total earnings are then combined with population forecasts to obtain estimates of 

personal income in Stage IV. This completes the path of the first set of demands - those 

originating initially outside the system (Chicago Region).  Personal income and 

population now expand internal demands, the final demand sectors, comprised of 

consumption, investment, and government (Stage V). Very briefly, four types of 

consumption expenditures and three types of investment expenditures are considered, 

along with one type of state and local government expenditure.   

Until now, the entire stimulus to the Chicago economy has come from external demand 

(in this case, exports). Tracing through the effects, one arrived at increases in personal 

income; the expenditures of these increases in personal income give rise to the second set 

of demands that drive the model. These are the internal demands and, in some cases, 

these can account for the more significant part of the total changes in the regional 

economy.   

In the final stage, Stage VI, the model is brought to closure as the above final demands 

feed into the input-output sectors. This time, though, the output increases that result come 

not in response to exports but in response to increased internal demand for goods and 

services, both public and private. This increased demand works its way through the input-

output module in exactly the same way as the export stimulus did - resulting in another 

chain of increases in output, employment, earnings, population, income, and again, final 

demand. This is a slice of the ripple or multiplier effect; it will continue to work its way 
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through the system but each time around the impact will become smaller and smaller 

until the effects are negligible. The model mimics this process through a series of 

iterations until convergence is obtained for each year the model is run. Several alternative 

stimuli can be handled - a change in federal government expenditures, location of new 

firms or closure of existing ones, as well as the effects of increased or decreased exports. 

One of the major advantages of CREIM is its ability to track impacts throughout the 

economy and through time. Thus, the effects of a one-shot change can be calculated in 

comparison to a change that was made permanent. This distinction is very important in 

differentiating between the construction and operating phases of a major project. 

Further details about the model structure, the solution process and the extraction of the 

annual input-output accounts can be found in Philip R. Israilevich, Geoffrey J.D. 

Hewings, Michael Sonis and Graham R. Schindler, (1997) “Forecasting Structural 

Change with a Regional Econometric Input-Output Model,” Journal of Regional Science

37, 565-90. 
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Figure A1.1: Structure of the Macro Model 

Table A1.1 Sectoring Scheme in the Chicago Model 

Sector NAICS 
1 Livestock and Other Agricultural Products            111, 112 
2 Agriculture, Forestry and Fisheries                   113, 114, 115 
3 Mining                                                21 
4 Utilities 22 
5 Construction 23 
6 Food and Kindred Products                311 
7 Tobacco Products                               312 
8 Apparel and Textile Products             313, 314, 315 
9 Leather and Leather Products                          316 

10 Lumber and Wood Products               321 
11 Paper and Allied Products                  322 
12 Printing and Publishing                      323, 511, 516 
13 Petroleum and Coal Products                           324 
14 Chemicals and Allied Products                         325 
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15 Rubber and Misc. Plastics Products                    326 
16 Stone, Clay, and Glass Products                       327 
17 Primary Metals Industries                             331 
18 Fabricated Metal Products                             332 
19 Industrial Machinery and Equipment                    333 
20 Computer and other Electric product, Component Manufacturing 334, 335 
21 Transportation Equipment Manufacturing 336 
22 Furniture and Related Product Manufacturing 337 
23 Miscellaneous Manufacturing 339 
24 Wholesale Trade 42 
25 Retail Trade 44, 45 
26 Air Transportation 481 
27 Railroad Transportation and Transportation Services 482, 492, 487, 488 
28 Water Transportation 483 

29 Truck Transportation and Warehousing (+Waste and remediation 
services ) 484, 493, 562 

30 Transit and Ground Passenger Transportation 485 
31 Pipeline Transportation 486 
32 Information (except 33 sector) 515, 517 
33 Motion Picture and Sound Recording Industries 512 
34 Finance and Insurance 52, 55, 533 
35 Real Estate 531 
36 Professional and Management services and other support services 54, 518, 561 
37 Educational Services 61 
38 Health Care 621, 622, 623 
39 Social Assistance 624 
40 Arts, Entertainment, and Recreation 711, 713 
41 Accomodation Services 721 
42 Food Services 722 
43 Repair and Maintenance 811 
44 Personal and Laundry Services 812 
45 Memberships Organizations and Private Households 712, 813, 814 
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