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About Common Sense Institute

Common Sense Institute is a non-partisan research organization dedicated to the
protection and promotion of Colorado’s economy. CSI is at the forefront of
important discussions concerning the future of free enterprise in Colorado and aims
to have an impact on the issues that matter most to Coloradans.

CSI's mission is to examine the fiscal impacts of policies, initiatives, and proposed
laws so that Coloradans are educated and informed on issues impacting their lives.
CSI employs rigorous research techniques and dynamic modeling to evaluate the
potential impact of these measures on the Colorado economy and individual
opportunity.

Common Sense Institute was founded in 2010 originally as Common Sense Policy
Roundtable. CSI’s founders were a concerned group of business and community
leaders who observed that divisive partisanship was overwhelming policymaking
and believed that sound economic analysis could help Coloradans make fact-based
and common sense decisions.
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Key Findings

Proposition 116, “"State Income Tax Rate Reduction,” proposes to reduce
Colorado’s flat income tax rate, which applies to individuals and businesses,
from 4.63% to 4.55%. In its first full year effective, it will decrease state tax
revenues by almost $160m—1.7% of total projected collections.

Dynamic economic and state fiscal impact modeling demonstrates that the
true impact of the tax cut will depend upon the extent to which the state
government manages a tighter budget by reduction the growth in
government jobs. Two scenarios developed in the REMI Tax-PI model
suggest that, over the first five years:

o The private sector in Colorado will add on average between 896 and
1,384 jobs. Depending upon the public sector’s response, the net
employment impact will on average be a reduction of up to 324 jobs or
an addition of up to 1,514, after accounting for reductions in
government employment growth.

o By year 5, Colorado GDP will have grown between $8.1m and $55.5m
above the baseline projection.

o On average, yearly state government revenue will fall between
$170.9m and $176.3m relative to the baseline projection.

o There will be a crucial trade-off between the economic benefits of
increasing private saving and the detriments of constricting state
government output.

The relative loss of revenue that the state faces in the first full year of the
cut amounts to about 1.2% of its FY22 general fund balance. The static
revenue reduction amounts to a change in the projected FY22 income tax
revenue to the General Fund growth from 20% to 17.9%.

The Tax Cuts and Jobs Act (TJCA) of 2017, a federal tax cut, expanded the
states’ tax bases and limited some state deductions, so Colorado’s income
tax collection is on the rise beyond baseline projections in the near term. The
state projected in its early estimates to collect, on average, an additional
$505.7m per year from FY18 to FY25.

Generally, passage of Proposition 116 will ease some of the hardship the
recession has caused the private sector and magnify some of the strain it’s
caused the public sector.
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Executive Summary

The recession which followed the onset of the COVID-19 pandemic early this year
has in its course compelled policymakers on all strata of the political process to
develop solutions to the hardship it's caused workers and small businesses and to
re-examine policies and proposals developed before it began. One area of especial
interest to those concerned has been tax policy; governments stand to lose
revenue, and many individuals have lost, temporarily or permanently, their sources
of income. In Colorado, competing visions of the proper ways to address the
political dilemma this creates have permeated the discourses about two proposed
ballot initiatives aimed at changing the state’s income tax code.

One of these, Proposition 116, which would reduce the state income tax rate from
4.63% to 4.55%, will be included on the 2020 general election ballot. Initiative
#271, which would have established a progressive income tax system, failed to
qualify for the ballot. The magnitude of this tax cut, according to the proposition’s
fiscal impact statement,’ will be about 1.7% (some $160m) of total 2019 income
tax collections in its first full year effective; between 2018 and 2019, income tax
collections grew just over 8%." For every additional $10,000 of taxable income
earned, an individual or business will save $8 in income tax under the new rate. An
individual who earns $50,000 annually will save $40.

Proposition 116, if passed, will have the effects of reducing state revenue and
adding private-sector wealth. In this report, CSI uses dynamic modeling software
developed by REMI to estimate the magnitudes of these impacts and establish a
range in which they will likely fall. This range is constructed by considering two
scenarios. In scenario A, the Colorado government cuts its employment to account
for the reduction in its revenue; in scenario B, the state government does not cut
any jobs and instead constricts spending elsewhere. A summary of the modeling’s
results appears in the table directly below.

Average Annual Impacts of Proposition 116, 2021-2025

Employment Wages and Salaries GDP General Fund Revenue
Scenario A | B A | B A | B A | B
Tax Effect 2,666 $130,280,000 $221,600,000 $9,240,000
G°"t'Eff';f::d'“9 -2,990 | -1,154 | -$172,560,000 | -$59,480,000 | -$222,380,000 | -$180,340,000 | -$8,700,000 -$3,280,000
Net Effect -324 1,514 | -$42,280,000 | $71,000,000 -$820,000 $41,280,000 | -$176,320,000 | -$170,880,000

Proposition 116’s sponsors hail its potential to alleviate some of the financial strain
the current recession has placed upon Coloradoans and their businesses, and its
detractors worry that the government spending cuts it would necessitate will harm
vulnerable people who utilize state government services. In this report, CSI outlines
the details of the measures and projects the impacts it could have across the
Colorado economy upon both the private sector and the state.
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Proposition 116 Background

Current Income Tax Structure in Colorado

Most states have progressive income tax codes and seven do not tax income at all;
Colorado is one of nine states which apply a flat income tax rate to residents at all
income levels. The effect of Proposition 116, if passed, would be to reduce
Colorado’s current flat rate of 4.63% to 4.55%. The current rate has been effective
since 2000, before which it dropped from its original 5% level.'" The income tax
regulation in Colorado is inclusive of individual, corporate, fiduciary, and
partnership income; this will remain true if Proposition 116 passes.

Income tax collection is managed by the Colorado Department of Revenue, which
annually publishes tax revenue data. Below is the latest five-year history of total
collections.V

Colorado Income Tax Collections

@ Individual @ Corporate, Fiduciary, and Partnership @ Total

$9b —
$8b
ik = §7.08b pu
@ $6.75b
$6b 456.27b $6.41b
$5b -
$ab
$3b
$2b
$1b _ _
50.73b $0'67b $()ﬁ57b $0.84b $0.86b
$ob T 1

]
< < 5 <~ <
2015 2016 2017 2018 2019
Individual | $6,265,989,913 | $6,408,294,486 | $6,751,356,491 | $7,451,886,967 | $8,104,369,927
Corporate | $584,747,847 | $527,975,093 | $433,281,472 | $660,134,509 | $654,749,329
Fiduciary |  $60,348,290 $42,604,925 $40,551,342 $58,479,509 $67,161,514

Partnership | $84,306,033 $98,134,562 $95,261,597 $122,544,196 | $139,910,414

Total | $6,995,392,083 | $7,077,009,065 | $7,320,450,903 | $8,293,045,181 | $8,966,191,184
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Recent Income Tax Changes

Though Colorado has not altered its income taxation formula recently, the national
Tax Cuts and Jobs Act of 2017 (TCJA) made several changes to the tax code which
have affected the amounts Coloradoans pay in income taxes and the amount
Colorado’s government collects in income taxes.” The Act decreased federal tax
rates and expanded some deductions such that most Colorado taxpayers owe less
in total than they did previously, but closed several state-and-local-level deductions
such that the state has collected, and projects to continue to collect, more from
taxation than it would have in the absence of federal cuts. March 2018 estimates
from the Colorado Legislative Council Staff of the additional revenue to be collected
are $35m in the first year, $878m in FY25, and somewhat lower thereafter due to
expiration of most of TCJA's provisions."!

Preliminary Estimates of State Revenue Impacts from the TCJA
Dollars in Millions

$1,000
$900 $832.1

$800 $748.4
5700 $691.9
$591.5

$600 $526.9
$500 $434.4
$400 $329.8
5300 $196.5
$200
$100  $35.2

|

$
2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26 2026-27

$877.9

o

Source: Legislative Council Staff estimates based on Joint Committee on Taxation estimates and available data.
Note: Estimates remain preliminary and subject to change with additional information or data.

Colorado’s income tax rate has not changed, but some recent legislation will impact
the amount of income tax that Coloradoans pay. House Bill 20-1420, signed into
law in July of this year, broadens the corporate and business tax base by reversing
some of the tax cuts from the CARES Act, and expands the state Earned Income
Tax Credit (EITC). It is projected to increase state revenues in its first two years of
action, due to the CARES Act rollbacks, and decrease them on a continuing basis
thereafter, due to its expansion of the EITC.V!

HB20-1420 General Fund Revenue Impacts, $m

Fiscal Year 2021 2022 2023 2024
From CARES $99.3 $66.3 $23.7 $0

From EITC -$5.2 -$34.2 -$58 -$58

Total Revenue $94.1 $32 -$34.3 -$58
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A Brief Introduction to Dynamic Scoring

Dynamic scoring is an approach to tax-policy-modeling which, beyond simply
producing static results, intentionally considers the indirect impacts upon
individuals and businesses that changes to tax policy have. When deployed to
assess tax rate changes, it estimates the economic growth potential of tax-cutting
and the constrictive effects tax increases have upon consumer behavior. For
example, the Joint Committee on Taxation’s analysis of the TCJA found that the
law’s adverse static budget effects will be mitigated considerably by dynamic trends
caused by the cut’s acceleration of economic growth."" An important note about the
difference between dynamic scoring at the state and federal levels is the condition
of a balanced budget requirement. Since each state effectively operates under a
balanced budget constraint, because they cannot borrow in the same way the
federal government can, state revenue reductions have offsetting economic effects
not reflected in national models.

ESTIMATED BUDGET EFFECTS OF A
POSSIBLE TAX REFORM PROPOSAL

Fiscal Years 2018 - 2027

[Billions of Dollars]

Provision 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2018-22

2018-27

Conventional estimate............ -108.2  -226.8 -221.5 -203.1 -188.7 -88.1 -34.2 -64.1 -127.8  -170.9

Additional Effects Resulting from Macroeconomic Analysis .................. 34.6 35.5 37.8 38.9 40.0 40.2 44.8 47.6 52.7 56.4

-949.6

186.8

-1,436.8

428.4

INET TOTAL

-73.6  -191.3 -183.7 -164.2 -148.7 -47.9 10.6 -16.5 -75.1  -114.5

-762.8

-1008.4

Joint Committee on Taxation

Naturally, different models produce different dynamic results; a study of the same
law published by Penn Wharton assumes a modest annual growth effect between
.03% and .08%,* while a Tax Foundation analysis predicts that growth will average
.32%.% Discrepancies like these may cause some to be skeptical about the
applicability of dynamic scoring—critics note that modelers’ various assumptions
can produce disparate results. Nevertheless, the irreplaceable detail of analysis that
dynamic scoring can offer safeguards its reputation among analytical economists,
leading the Congressional Budget Office to formalize their dynamic scoring criteria
in 2015.¢

Static Impacts

The Colorado Legislative Council Staff, as outlined in a January memo, “does not
conduct dynamic modeling, which means that [ballot measure] fiscal notes and
other analyses are limited to the scope of legislation’s direct impacts.”™ Thus, the
state’s estimates of Proposition 116’s fiscal impact were generated without
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consideration of the tax cut’s potential to alter the behaviors of actors within the
Colorado economy and without. Below are reported the static fiscal impacts of
Proposition 116 upon state revenue as they appear in the measure’s most recent
fiscal impact statement,X" alongside some basic internal calculations of the effects
that passage of the measure will have upon personal and business savings.

Static Revenue Impacts

Naturally, the static impact of an income tax cut is a loss of state revenue. In
FY2022, the most distant year which Proposition 116’s fiscal analysis projects, this
impact is a loss just shy of $170m.

Static Revenue Impacts™'

FY20

FY21

FY22

General Fund Revenue

-$78,100,000

-$158,400,000

-$169,800,000

Individual Tax Relief

Individuals who pay income tax will, should Proposition 116 pass, be made to pay
less of it. Since the measure changes nothing about the Colorado tax code save the
income tax rate itself, simple calculations suffice to demonstrate that a resident
earning $100,000 of taxable income in a filing year will pay $80 less than s/he
would adherent to current law.

Static Individual Impacts

Taxable Income Tax Currently Due New Tax Due Savings
$30,000 $1,389 $1,365 $24
$50,000 $2,315 $2,275 $40
$75,000 $3,472 $3,412 $60
$100,000 $4,630 $4,550 $80
$250,000 $11,575 $11,375 $200

Business Tax Relief

In Colorado, income tax on corporate earnings is also assessed at a rate of 4.63%.
Though its effect upon business taxes is not explicitly addressed in its fiscal impact
statement, Proposition 116 would reduce the corporate rate to 4.55%, just as it
does the individual. Corporations subject to the Colorado corporate income tax
payed $654,749,329 in 2019; this amounted to 7.3% of total state income tax
collections."

Some businesses do not pay corporate income tax; rather, their owners pay income
tax on their firms’ earnings as though they are personal income. According to an
estimate by Ernst & Young, these pass-through entities paid $900,000,000 (about
12% of the state income tax total collections) of Colorado income tax in 2018.%V
Naturally, these businesses (mostly small) will receive the same level of tax cut as
individuals and corporations after passage of Proposition 116.
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Static Business Impacts

Pass-through or Corporate Income Tax Currently Due New Tax Due Savings
$100,000 $4,630 $4,550 $80
$1,000,000 $46,300 $45,500 $800
$10,000,000 $463,000 $455,000 $8,000

In the context of the ongoing recession, Proposition 116 represents a potential
small amount of additional relief for struggling Colorado businesses. A larger and
more-targeted aid initiative deployed similarly was the Paycheck Protection
Program administered by the U.S. Small Business Administration; this offered
loans, with loan forgiveness provisions, to qualifying small businesses which would
otherwise be unable to keep employees on their payrolls due to pandemic
restrictions or strains.” Now that this program has been terminated, proponents of
Proposition 116 suggest that a tax break for Colorado businesses could give some
the advantages they require to retain workers or stay open.

Dynamic Impacts
Overview of REMI Modeling Sequence

To project the dynamic impacts of Proposition 116, CSI employed the REMI Tax-PI
Colorado model. The model inputs utilized included the static revenue effects from
the proposition’s fiscal impact statement, which are inflated for years after FY22
using REMI'’s forecast of personal income growth, and business and individual
shares of those revenue effects informed by Colorado Department of Revenue
collections data and estimates by Ernst and Young of the share of total Colorado
income tax paid by businesses in 2018.%"

The modeling results follow a framework informed by the logic of the following
economic relationship between tax policy and several macroeconomic indicators:

1. Tax cuts - Tax cuts stimulate growth by enriching private individuals and
thus increase tax revenues somewhat,

2. Spending reductions - The static impact of the cuts upon state tax
collections overwhelms that positive revenue effect and produces a small
adverse growth effect, and

3. Total or net impacts - Under condition of a balanced state budget, the net
effects are reflected by the sums of all aforementioned impacts.
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CSI used the REMI model to construct two scenarios which together estimate the
range of impacts Proposition 116 will have upon Colorado’s economy. Both
scenarios take the same inputs but are configured to differently reflect the ways by
which the state government might handle tax revenue decreases. Scenario A is
developed according to an assumption that the state government will cut some
public jobs in order to reduce its costs compensatorily, and Scenario B results from
assuming that the state government will cut none of its own jobs or any of its
workers’ salaries and instead contract elsewise.

Government

Revenue Loss w/
state job cuts

Scenario A: Total
Impact

Proposition 116

Economic Impact Individual and

Business Tax Cut

Modeling

Scenario B: Total

Impact

Government
Revenue Loss w/o
state job cuts

Tax Cuts: Economic Impacts of the Tax Cut Alone

Direct Tax Cut Annual Impacts

2021 2022 2023 2024 2025
Total employment 2,100 2,600 2,840 2,910 2,880
Total private employment 2,010 2,430 2,610 2,650 2,600
Total public employment 100 180 230 260 280
Total wages and salaries $90,100,000 | $120,400,000 | $138,800,000 | $149,000,000 | $153,100,000
Total private wages and salaries $83,300,000 | $108,300,000 | $122,800,000 | $130,100,000 | $132,300,000
Total public wages and salaries $6,800,000 $12,000,000 $16,000,000 $18,900,000 $20,800,000
Total GDP $169,200,000 | $212,000,000 | $235,200,000 | $245,200,000 | $246,400,000
Total state GF revenue $3,600,000 $8,300,000 $10,300,000 $11,600,000 $12,400,000

The above set of results examines only the impacts that lower tax payments from
taxpayers will have upon the economy. These impacts, which are necessarily and
exclusively positive, are caused by the presumptive behaviors of individuals within

the economy who retain more wealth available to spend or save.
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Spending Reductions: Economic Impacts of Reduced State
Government Spending Alone

Scenario A: State Spending Reductions with Direct Reductions in State

Employment

Direct Government Revenue Annual Impacts

2021 2022 2023 2024 2025
Total employment -2,710 -2,920 -3,050 -3,120 -3,150
Total private -1,390 -1,530 -1,620 -1,650 -1,640
employment
Total public employment -1,320 -1,400 -1,430 -1,470 -1,510
Total wages and salaries | -$138,900,000 | -$160,400,000 | -$176,500,000 | -$188,600,000 | -$198,400,000
Total p”;’aaltaeri‘gsages and | _¢61,400,000 | -$74,600,000 | -$84,400,000 | -$90,400,000 | -$93,700,000
Total p‘;g::ﬁ‘g’:ge and | 477,400,000 | -$85,800,000 | -$92,000,000 | -$98,100,000 | -$104,600,000
Total GDP -$197,600,000 | -$214,400,000 | -$227,300,000 | -$234,400,000 | -$238,200,000
Total state GF revenue | -$3,600,000 | -$8,100,000 | -$9,600,000 | -$10,700,000 | -$11,500,000

Scenario B: State Spending Reductions without Direct Reductions to State

Employment

Direct Government Revenue Annual Impacts

2021 2022 2023 2024 2025
Total employment -1,050 -1,120 -1,180 -1,200 -1,220
TGz [Pl -1,010 -1,050 -1,090 -1,110 -1,120
employment
Total public employment -40 -70 -80 -90 -100
Total wages and salaries | -$47,100,000 | -$54,800,000 | -$61,000,000 | -$65,500,000 | -$69,000,000
i p”;’aaltaeri‘gsages and | $44100,000 | -$49,800,000 | -$54,700,000 | -$58,200,000 | -$60,800,000
ozl pust:;;r‘i’gges e -$3,000,000 -$4,900,000 -$6,300,000 -$7,300,000 -$8,100,000
Total GDP -$167,700,000 | -$175,000,000 | -$181,600,000 | -$186,500,000 | -$190,900,000
Total state GF revenue -$1,400,000 -$3,000,000 -$3,600,000 -$4,000,000 -$4,400,000

The two tables above show the modeling estimates in which the constrictive effects
of reducing government revenues are isolated. A government with less to spend, all
else equal, will spend less and invest less in the economy and cause it to contract.

This module was constructed in consideration of both Proposition 116’s fiscal impact

statement’s static projections and the dynamic state revenue increase effects of the
process established in the prior step.
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Total or net impacts: Total Combined Economic Impacts of Tax Cuts
and Government Spending Reductions

Scenario A: Tax Cuts Combined with State Spending Reductions with Direct
Reductions in State Employment

Total Economic and Fiscal Impacts of Proposition 116

2021 2022 2023 2024 2025
Total employment -600 -320 -220 -210 -270
Total private 620 900 990 1,000 970
employment
Total public employment -1,220 -1,220 -1,200 -1,210 -1,230
Total wages and salaries | -$48,800,000 | -$40,100,000 | -$37,600,000 | -$39,600,000 | -$45,300,000
Total p”;’:f:ﬁ‘g’:ges and | <11 900,000 $33,700,000 $38,300,000 | $39,600,000 $38,500,000
Total p”st;;;r‘i"(’aasges and | 20,700,000 | -$73,800,000 | -$76,000,000 | -$79,200,000 | -$83,800,000
Total GDP -$28,400,000 -$2,400,000 $7,900,000 $10,700,000 $8,100,000
Total state GF revenue | ¢, 50 500 000 | -$169,600,000 | -$176,500,000 | -$184,000,000 | -$193,000,000
(plus static impact)

Scenario B: Tax Cuts Combined with State Spending Reductions without
Reductions in State Employment

Total Economic and Fiscal Impacts of Proposition 116

2021 2022 2023 2024 2025

Total employment 1,050 1,480 1,660 1,710 1,670

Total private employment 1000 1,370 1,520 1,540 1,490

Total public employment 60 110 140 170 180
Total wages and salaries $43,000,000 $65,600,000 $78,800,000 $83,500,000 $84,100,000
Total private wages and salaries $39,300,000 $58,500,000 $68,100,000 $71,900,000 $71,400,000
Total public wages and salaries $3,800,000 $7,100,000 $9,700,000 $11,500,000 $12,700,000
Total GDP $1,500,000 $37,000,000 $53,600,000 $58,800,000 $55,500,000

Total state GF revenue (plus | )56 500 000 | -$164,500,000 | -$170,500,000 | -$177,400,000 | -$185,800,000
static impact)

The previous two tables show Tax-PI model simulation results in which, for each
scenario, the modeling inputs of the tax cuts and spending reductions are
combined. Thus, they display the whole of Proposition 116’s economic impact and
fiscal impact. The results suggest that, although the reduction in state spending will
dampen the positive impacts upon the private sector, total private sector
employment, wages, and output remain positively-impacted. The measure’s true
effect will depend mightily upon the manner in which the state government chooses
to reduce spending.
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Conclusion

Proposition 116 will appear before Colorado voters during a time of economic
uncertainty and recent budgetary upheaval. Though it was crafted before the first
outbreaks of COVID-19, its impacts will be considered in the context of the
recession brought on by the reactions to the COVID-19 pandemic. Given the
permanence of the tax cuts, voters should also consider the longer-term
implications, since current economic forecasts anticipate rapid recovery over the
next several years.

Though the static fiscal estimates provide good insights into the relative size of the
change in tax revenue, the dynamic economic modeling described in this report
should help to better understand how the static changes will ripple through the
economy more broadly. As may be intuitive to some, the private sector experiences
economic growth when its actors, private households and employers, retain more of
their wealth. While some of this growth helps to partially offset the static estimates
of the spending reductions required to balance the budget, reductions in state
spending are still needed. The results presented in this report should help Colorado
voters understand the tradeoffs the state faces when they decide the outcome of
Proposition 116 come November.
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Appendix A
Tax-PI Overview

The REMI Tax-PI model is a combined economic, demographic, and fiscal model
within a Windows-based software package. It performs economic impacts,
demographic analysis, and the dynamic scoring of state budgets at the regional
level. Perhaps the most significant characteristic of Tax-PI is its tying of these
analytical factors together in a consistent framework. Tax policy influences the
economy, which, in turn, influences tax revenues and state expenditures in the
medium- and long-term and the location decisions of households, labor, businesses,
and investment opportunities.

It integrates input-output, computable general equilibrium, econometric and
economic geography methodologies. The model is dynamic, with forecasts and
simulations generated on an annual basis and behavioral responses to
compensation, price, and other economic factors.

The model consists of thousands of simultaneous equations with a structure that is
relatively straightforward. The exact number of equations used varies depending on
the extent of industry, demographic, demand, and other detail in the specific model
being used. The overall structure of the model can be summarized in five major
blocks: (1) Output and Demand, (2) Labor and Capital Demand, (3) Population and
Labor Supply, (4) Compensation, Prices, and Costs, and (5) Market Shares. The
blocks and their key interactions are shown in Figures 1 and 2.

Figure 1: REMI Model Linkages

F
REMI Model Linkages (Excluding Economic Geography Linkages) a REMI
(1) Output and Demand
State and Local .
Government Spending Gl CanguirsiEr
Investment Exports Real Disposable Income
(3) Population and (2) Labor and (5) Market Shares
Labor Supply Capital Demand
Migration Population Employment
Participation Labor Force Optimal Capital Labor Domestic International
Rate Stock Productivity Market Share Market Share
(4) Compensation, Prices, and Costs
Employment . Composite :
Opportunity Compensation Rate Ty Production Costs

Real

Housing Price Consumer Prices X
Compensation Rate

Composite Prices
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Figure 2: Economic Geography Linkages

p
Economic Geography Linkages a REMI

Intermediate Input Commodity Access
Productivity Index

Intermediate Inputs Output

(1) Output and Demand

(3) Population and (2) Labor and (5) Market Shares
Labor Supply Capital Demand Employment

Economic Labor Access Labor Domestic International
Migrants Index Productivity Market Share Market Share

(4) Compensation, Prices, and Costs .
Production

Costs

Composite
Compensation
Rate Composite
Prices

The Output and Demand block consists of output, demand, consumption,
investment, government spending, exports, and imports, as well as feedback from
output change due to the change in the productivity of intermediate inputs. The
Labor and Capital Demand block includes labor intensity and productivity as well as
demand for labor and capital. Labor force participation rate and migration
equations are in the Population and Labor Supply block. The Compensation, Prices,
and Costs block includes composite prices, determinants of production costs, the
consumption price deflator, housing prices, and the compensation equations. The
proportion of local, inter-regional, and export markets captured by each region is
included in the Market Shares block.

Models can be built as single region, multi-region, or multi-region national models.
A region is defined broadly as a sub-national area, and could consist of a state,
province, county, or city, or any combination of sub-national areas.

Single-region models consist of an individual region, called the home region. The
rest of the nation is also represented in the model. However, since the home region
is only a small part of the total nation, the changes in the region do not have an
endogenous effect on the variables in the rest of the nation.

Multi-regional models have interactions among regions, such as trade and
commuting flows. These interactions include trade flows from each region to each
of the other regions. These flows are illustrated for a three-region model in Figure
3. There are also multi-regional price and wage cost linkages as shown in the Figure
at the end of Section III.
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Figure 3: Trade and Commuter Flow Linkages
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Multiregional national models also include a central bank monetary response that
constrains labor markets. Models that only encompass a relatively small portion of a
nation are not endogenously constrained by changes in exchange rates or monetary
responses.

Block 1. Output and Demand

This block includes output, demand, consumption, investment, government
spending, import, commodity access, and export concepts. Output for each industry
in the home region is determined by industry demand in all regions in the nation,
the home region’s share of each market, and international exports from the region.

| Output |

For each industry, demand is determined by the amount of output, consumption,
investment, and capital demand on that industry. Consumption depends on real
disposable income per capita, relative prices, differential income elasticities, and
population. Input productivity depends on access to inputs because a larger choice
set of inputs means it is more likely that the input with the specific characteristics
required for the job will be found. In the capital stock adjustment process,
investment occurs to fill the difference between optimal and actual capital stock for
residential, non-residential, and equipment investment. Government spending
changes are determined by changes in the population.

Block 2. Labor and Capital Demand

The Labor and Capital Demand block includes the determination of labor
productivity, labor intensity, and the optimal capital stocks. Industry-specific labor
productivity depends on the availability of workers with differentiated skills for the
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occupations used in each industry. The occupational labor supply and commuting
costs determine firms’ access to a specialized labor force.

Labor intensity is determined by the cost of labor relative to the other factor inputs,
capital and fuel. Demand for capital is driven by the optimal capital stock equation
for both non-residential capital and equipment. Optimal capital stock for each
industry depends on the relative cost of labor and capital, and the employment
weighted by capital use for each industry. Employment in private industries is
determined by the value added and employment per unit of value added in each
industry.

Block 3. Population and Labor Supply

The Population and Labor Supply block includes detailed demographic information
about the region. Population data is given for age, gender, and ethnic category,
with birth and survival rates for each group. The size and labor force participation
rate of each group determines the labor supply. These participation rates respond
to changes in employment relative to the potential labor force and to changes in the
real after-tax compensation rate. Migration includes retirement, military,
international, and economic migration. Economic migration is determined by the
relative real after-tax compensation rate, relative employment opportunity, and
consumer access to variety.

Block 4. Compensation, Prices and Costs

This block includes delivered prices, production costs, equipment cost, the
consumption deflator, consumer prices, the price of housing, and the compensation
equation. Economic geography concepts account for the productivity and price
effects of access to specialized labor, goods, and services.

These prices measure the price of the industry output, taking into account the
access to production locations. This access is important due to the specialization of
production that takes place within each industry, and because transportation and
transaction costs of distance are significant. Composite prices for each industry are
then calculated based on the production costs of supplying regions, the effective
distance to these regions, and the index of access to the variety of outputs in the
industry relative to the access by other uses of the product.

The cost of production for each industry is determined by the cost of labor, capital,
fuel, and intermediate inputs. Labor costs reflect a productivity adjustment to
account for access to specialized labor, as well as underlying compensation rates.
Capital costs include costs of non-residential structures and equipment, while fuel
costs incorporate electricity, natural gas, and residual fuels.

The consumption deflator converts industry prices to prices for consumption
commodities. For potential migrants, the consumer price is additionally calculated
to include housing prices. Housing prices change from their initial level depending
on changes in income and population density.

Compensation changes are due to changes in labor demand and supply conditions
and changes in the national compensation rate. Changes in employment
opportunities relative to the labor force and occupational demand change determine
compensation rates by industry.
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Block 5. Market Shares

The market shares equations measure the proportion of local and export markets
that are captured by each industry. These depend on relative production costs, the
estimated price elasticity of demand, and the effective distance between the home
region and each of the other regions. The change in share of a specific area in any
region depends on changes in its delivered price and the quantity it produces
compared with the same factors for competitors in that market. The share of local
and external markets then drives the exports from and imports to the home
economy.

Tax-PI ties in factors of the regional economy or demographics into the budget.
There is an example screen shot below. For instance, consumer and business
spending at retail drives sales tax revenues for a state, but these revenues also
influence the regional cost of living, real incomes, and the cost of doing business. A
change in demographics, such as an anticipated “baby bulge” in the population
from age 4 through age 18, would drive the demand for expenditures on public
education higher in the future. This detailed association of the state budget with
economic and demographic trends allows a single, static fiscal change to influence
the economy, which will then echo back into the budget - by influencing revenue
and expenditure changes in other budget categories - in dynamic scoring. For
instance, lowering the sales tax rate will encourage a higher rate of migration and
more net commuters living in Connecticut. Therefore, the state might be able to
capture some of its revenues back through income tax revenues (from the new
residents, coming to the state in search of a lower cost of living and lower net
taxes) or income/sales tax revenues on the increase in business activity. This
allows for dynamic scoring with all key economic and demographic responses.
Figure 4 as shown on the following page provides an overview of the Tax-PI model
structure and approach.

Figure 4: Tax-PI Structure and Modeling Approach
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labor market quality
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The above flowchart shows graphically some of the effects described in the previous
paragraph and Tax-PI overall. The economy drives revenues and creates income for
households, but fiscal policy in the region affects incentives and shifting
demographics changes consumption patterns and growth in the labor force.
Demographics reacts to fiscal policy in terms of commuting and location decisions
while influencing long-term expenditure needs for healthcare, education, and other
items. The state budget influences both firm and household locations through
incentives but (in the long-term) must reflect the needs of the state’s demographics
and the revenues available from macroeconomic growth. Dynamic scoring comes
from when an initial, static tax change - clockwise from the bottom-left to the top -
induces economic and demographic changes that then change the state budget
situation across all revenue and expenditure categories, producing a dynamic
economic and fiscal impact in a consistent structure.

Budget Calibration - Test - 080X
: Policy Variable
Options Expenditures Determined By =Y .
f 1 - R Select a policy variable to assocate with the budget item. When a policy variable
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| |Beer Tax 14.24 14.24 14.24 14: D41} n_
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The above screen shot is an example calibration of Tax-PI. This screen links
customized revenue categories to revenue generation (for the income tax,
additional personal income net of transfer receipts) and the behavioral response
(higher state taxes with adjustments to federal deductibility and a marginal
propensity to consume). This allows further customization of expenditures, the start
of the fiscal year, and balanced budgets.

All equations, assumptions, and linkages are available publicly and peer reviewed.*"
This includes the equations and structure,*" data sources and estimation
procedures, i and the calibration procedure and interface guide for Tax-PI1.** The
REMI staff will also provided unlimited training and technical support with the Tax-
PI model, as spelled out in the user agreement, to further clients’ understanding of
the underlying model and aid in working with the graphical user interface (GUI) of
the program.
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" https://www.sos.state.co.us/pubs/elections/Initiatives/titleBoard/filings/2019-2020/306Fiscallmpact.pdf

i http://leg.colorado.gov/sites/default/files/images/decforecast.pdf

il https://leg.colorado.gov/agencies/legislative-council-staff/individual-income-tax%C2%A0

v https://www.colorado.gov/pacific/sites/default/files/2019 Annual Report 1.pdf

v https://www.congress.gov/bill/115th-congress/house-bill/1/text

vi https://leg.colorado.gov/sites/default/files/federal tax legislation interested persons memo 1112018 0.pdf
Vil https://leg.colorado.gov/sites/default/files/documents/2020A/bills/fn/2020a _hb1420 f1.pdf

Vil https://www.jct.gov/publications.html?func=startdown&id=5050

X https://budgetmodel.wharton.upenn.edu/issues/2017/11/7/the-tax-cuts-and-jobs-act-dynamic-effect

* https://taxfoundation.org/2017-tax-cuts-jobs-act-analysis/

X https://www.cbo.gov/publication/50919

i https://leg.colorado.gov/sites/default/files/r19-1334 dynamic modeling.pdf

“di https://www.sos.state.co.us/pubs/elections/Initiatives/titleBoard/filings/2019-2020/306Fiscallmpact.pdf

XV https://assets.ey.com/content/dam/ey-sites/ey-com/en us/news/2019/10/ey-total-state-and-local-business-
taxes-october-2019.pdf

X https://www.sba.gov/funding-programs/loans/coronavirus-relief-options/paycheck-protection-program

*i Full documentation page, <http://www.remi.com/resources/documentation>

xil htp://www.remi.com/download/documentation/pi+/pi+ version 1.7/PI+ v1.7 Model Equations.pdf

xill http://tinyurl.com/remidatasources

XX http://www.remi.com/download/documentation/tax-pi/tax-pi version 1.0/Getting Started with Tax-PI v1-0-

3.pdf

September 2020




