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What is PI+? ?REMI
I

Pl+ is the leading off-the-shelf Pl+ allows users to

solution for conducting understand the deep linkages
dynamic macroeconomic and relationship between a
impact analysis of public policy and its economic
policy. foundation.

Pl+ is uniquely customizable to your region’s economy:

6,000+ policy variables

Detailed industrial sector data

Accommodates region’s economic and demographic projections




About REMI A remi

REMI’s 35-year history of rigorous academic research and software

development has led to the development of the the industry standard in
macroeconomic research methodology:

Input-Output

Close analysis of
inter-industry
relationships

Econometrics

Advanced statistical analyses
underpinning the model

General Equilibrium

Estimate of long-run stability of
the economy allows for
analysis of policy decisions

Economic Geography

Effects of geographic
concentration of labor and
industry

Integrated REMI
economic modelling
approach

CalEPA

w \v California Environmental
B Business Protection Agency FLORIDA
Roundtable®

NFIR ) s
what does REMI say? ™ National US Army Corps

ILLINOIS

SRz
. — DEPARTMENT
The Voice of Small Business. laboratories  of Engineers, OF REVENUE



Policy and the Economy ?REMI

Policy Change

Economic Result
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Two motivating examples  Srem

0 Hiring at Boston 0 Higher chemical
University manufacturing costs
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BU Expansion 2 REmI

0 Hiring in several sectors

= BU Expansion
Active |View|Category  |Detail |Region units  [20:|20:|20: 2019 2020 2021 2022 2023
» @ Employment  Industry (Exogenous Production): Professional, sdentific, and technical services Suffolk County Units 0o 0 0 200 200 200 200 200
| EI Employment  Industry (Exogenous Production): Repair and maintenance Suffolk County Units 0 0 0 400 400 400 400 400
@ Employment  Industry (Exogenous Production): Management of companies and enterprises Suffolk County Units 0 0 0 100 100 100 100 100
< ]| I
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BU Expansion
N

(1) Output and Demand

State and Lo cal

Government Spending

Investment

(3) Population and
Labor Supply

Migration = Population
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BU Expansion g

N
0 Optimal capital stock increases

0O Investment Increases

Categary Units [ 2056 | 2017 [ 2018 [ 2019 | 2020 [ 2021 | 2022 | 2023 2024 | a2 | 209 2027 2028

v |Nonresidental Investment Milons of Chained (2003) Dol 0.00%  0.00%  0.00% +20.13% +30.08% +36.47% +40.16% +42.18% +42.76% +42.52% +42.04% AL14%  +40.01%
| |Regional Norresidential Actual Capital St [Milions of Fixed (2018) DolarS’  0.00%  0.00%  0.00%  +0.61%  +L52%  +263%  +385%  45.13%  46.41%  +7.67%  +8.89%  +10.05%  +1L15%
| |Regional Norresidenticl Optimal Capital S [Milions of Fixcd (2018) Dolars' ~ 0.00%  0.00%  0.00% +1L38% +12.11% +15.91% +15.23% 415.35% 417.27% +18.01% HS.66%  H19.21%  H19.70%

Nonresidential Investment Determinants - Suffolk Courty

2016 2017 2018 2019 2020 2021 2023 2024 2025 2026 2027 2028

2022
MNonresidential Investment
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BU Expansion REMI

0 Domestic demand (industries) increases
0 Output Increases

Region
Suffolk County
Category Units 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 202 2027 2028 ~
[Total Employment Individuals (Jobs) 0.00%  0.00%  0.00% +7.50%  +5.94% +12.12% +13.73% +15.00% +16.01% +15.61% +17.45% +18.08% +18.62%
["|Private Non-Farm Employment Individuals (lobs) 0.00%  0.00%  0.00%  +B.S2% +1L37% +13.57% +15.17%  +16.42% +17.39% +18.15% +18.80% +19.36%  +19.85%
| |Residence Adjusted Emplayment Individuals 0.00%  0.00%  000% +1212% +13.30% +1562% +17.46% +19.09% +20.53% +2180% +23.00% +2412%  +25.19%
Papuiation Individuals 0.00%  0.00%  000% 42.79%  +5.03%  +7.23%  48.29% +1120% +1296% +1458% +16.08% +17.49% +18.81% 3
| |Labor Force Individuals 0.00%  0.00%  0.00%  +451%  +7.74%  +10.38% +12.72%  +14.87%  +16.79% +18.52%  +20.10% +21.54%  +22.85%
[V Gross Domestic Product Milions of Fixed (2018) DollarS ~ 0.00%  0.00%  0.00%
[*|output Milions of Fixed (2018) DollarS ~ 0.00%  0.00%  0.00%
| |value Added Milons of Fixed (2018) Dollars' ~ 0.00%  0.00%  0.00%  +6.45%  +8.62% +10.53% +1.94% +13.04% +13.92% +14.62% +15.22% +15.74% +16.21%
| |personal ncome Milions of Fixed (2018) Dollars ~ 0.00%  0.00%  0.00% +20.01% +20.51% +2272% +24.55% +26.30% +27.92% +29.38% +30.78% +31.14%  +33.43%
Ecanamic Summary - Suffolk Caurty
1 [~ === Total Employment
[~ — Private Non-Farm Emp...
15 [ ResidenceAdjusted E
[~ — Population
14 I~ — LaborForce
[¥ — Gross Domestic Produ
1= [ — Output
12 [~ — Value Added
[~ — Personal Incoms
1 [~ — Disposable Personal
[~ — PCE-Priceindex
10
s
5
7
5
5
4
3
2
1
o
2018 207 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Total Employment
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BU Expansion g
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BU Expansion REMI

0 Rising demand in labor market
0 Compensation Rises

Region
Suffolk County
Category Units 2016 2017 2018 2019 - 2020 2021 2022 2023 2024 2025 2026 2027 2028 “a
| |Management of Companies and Enterpris |Billions of Current Dellars 0.00% 0.00% 0.00% +1.15% +1.14% +1.14% +1.13% +1.12% +1.12% +1.11% +1.10% +1.09% +1.08%
| |Other Services, except Public Administra |Bilions of Current Dollars 0.00% 0.00% 0.00% +1.00% +0.99% +0.98% +0.98% +0.97% +0.96% +0.95% +0.95% +0.94% +0.93% =
| |Professional, Sdentific, and Technical Se: |Bilions of Current Dollars 0,00% 0,00% 0,00% +0,26% +0.27% +0.27% +0.27% +0.27% +0.27% +0.27% +0.26% +0.26% +0.26%
Construction Billions of Current Dollars 0.00% 0.00% 0.00% +0.17% +0.22% +0.23% +0.22% +0.21% +0.15% +0.18% +0.16% +0.14% +0.13%
:Mlnlng Eillions of Current Dollars 0.00% 0.00% 0.00% +0.13% +0.15% +0.17% +0.17% +0.17% +0.16% +0.15% +0.14% +0.14% +0.13%
_REtal|TradE Eillions of Current Dollars 0.00% 0.00% 0.00% +0.11% +0.11% +0.11% +0.12% +0.12% +0.12% +0.12% +0.12% +0.12% +0.12%
|| Administrative and Waste Management £ |Bilions of Current Dollars 0.00% 0.00% 0.00% +0.09% +0.10% +0.10% +0.10% +0.10% +0.10% +0.10% +0.10% +0.10% +0.10%
| |Wholesale Trade Billions of Current Dollars 0.00% 0.00% 0.00% +0.09% +0.09% +0.10% +0.10% +0.11% +0.11% +0.10% +0.10% +0.10% +0.10%
Sector Level - Suffolk County
118
[ == Forestry, Fishing, a.
14 v — Mining
108 W - Utilities F
1 [ — Construction
0.05 [ — Manufacturing
09 ¥ — Wholesale Trade
W — Retail Trade
088 [w — Transportation and W.
0.8 [w — Information
075 [¥ — Financeand Insurance
o7 [W — Real Estateand Rent
065 ¥ — Professional, Scient.
. [¥ — Managementof Compan..
o8 [V — Administrative and w r
0.55 v Educational services. |
05 [¥ — Health Care and Soci...
0.45 W~ Arts, Entertainment,...
W — Accommodation and Fo.
o4 [ — Other Services, exce...
038
03
D25 t
0.2
0.15 |
0.1
005 — —
o
2018 207 2018 2019 2020 2021 2022 2023 2024 2025 2028 2027 2028
Forestry, Fishing, and Related Acfiviies
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Expa REMI

o0 A large influx of economic migrants

MetEconomic Migrants - Suffolk County

160
1565 [v — All Races
- ¥ — White-MonHispanic
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v — Other-MonHispanic
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BU Expansion REMI

0 Higher local population drives consumption
upwards

Category Units [ o016 2017
+|Persenal Consumption Expenditures |Millons of Fixed (2018) Dollarst 0,000 0.000

| |Persanal Consumption Expenditures (Ch: |Miliens of Chained (2009) Doll: 0.000 0.000 0.000 +8239.513 +B8623.799 +9304.118 +10884.966 +12036.034 +13188.944 +14302.980 +15472.046 +16638.695 +17872.058
| |Consumption Commodity Prices 2009=1 (Nation) 0.000 0.000 0.000 -0.095 -0.0%0 -0.08% -0.088 -0.088 -0.088 -0.089 -0.090 -0.092 -0.093

Consumption Categaries - Suffolk Couty
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Two motivating examples  Srem

0 Hiring at Boston 0 Higher chemical
University manufacturing costs
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Chemical Manufacturing Demo ?REN“

S
0 5% increase in production cost from regulation

Mew Production Costs

Production Costs

Mame |NEW Production Costs

.

Edit Values Add to Inputs

|  category Detail Region | Units | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
@ Production Cost Chemical manufacturing Midland Percent o] 5 5 5 5 5 5 5 5 5
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Chemical Manufacturing Demo REMI

0 Increase in production costs

Regional Simulation 1 compared to Standard Regional Control - % Change - REMI P+ v2.1

TABLES, =l >4

&, o
& Model Linkages Table so0 o » . Units v Levels Q Forecasts byl |} m
Chart #= I @ chPivet v =

(Ihy Devsight -

FILE HOME

W

Economic Demographic  Custom

Extend | Add | Export
w Extras v O Map T Years v | Differences. I
Results Tables Display Options Forecast Report Export
Browser « | Regional Simulation 1 Bxfuste Non:Feom Eployment,
| % Ghnge compared o @ Employment comprises estimates of the number of jobs, fuil-tme plus part-time, by place of work for allindustries except govemment and farm. Full-tme and part-tme jobs are counted at equal weight. Employees, sole proprietors, and active
Industries = partners are induded, but unpaid family workers and volunteers are not incude
© Apparel, leather .. Standard Regional Control
=g fFactu.
Sl '"E”: ‘I Region
(31 Printing and relat. g
(3 Petroleum and co
e Category Units 016 2017 2018 2019 2020 2021 072 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 20{~
emical manufa,
[y |} |Private Non-Farm Employment [Thousands (1obs) 0.00%  -106%  -183%  2.54%  -3.05%  -3.45%  3.76%  401%  421%  437%  4.49%  459%  466%  A72%  476%  480%  483%  -485%  4a87%  488% B
= AES 15 @nd ruoo. | |private Non-Farm Employment as % of N |Percent 0.00%  -106%  -1.89%  -2.54%  -3.05%  -3.45%  3.76%  401%  421%  437%  4.49%  -4.58%  466%  472%  4.76%  4.80%  -4.83%  4.85%  4.87%  4.88% 4
£ Wholesale trade | [intermeciate Demand Employment housands (Jobs) 0.00%  -2.06%  -3.69%  -4.99%  -6.05%  -6.93%  7.66%  -8.25%  -8.77%  -9.19%  -9.48%  -3.75%  -9.98%  -10.19%  -10.35%  -10.48%  -10.60%  -10.71%  -10.84%  -10.94%  -11
e ey | |Local Consumption Demand Employment [Thousands (Jobs) 0.00%  -183%  -288%  -3.73%  -443%  5.04%  5.56%  5.98%  6.37%  6.67%  6.85%  7.09%  7.26%  7.43%  7.55%  765%  7.75%  7.86%  7.87%  B07% B
(9 Ar wansportation | |Gevernment Demand Employment [ Thousands (Jabs) 0.00%  -125%  -227%  -3.10%  -3.80%  441%  493%  535%  575%  -6.06%  6.29%  648%  6.66%  6.84%  6.97%  7.08%  A7%  7.28%  A39% A% 7
& Rail transportation | |rnvestment Activity Demand ousands (Jobs) 0.00% -1.74% -3.23% -4.35% -5.27% -6.04% 6.65% 7.13% 7.56% -7.88% 8.10% -8.28% -8.44% 8.59% 8.69% 8.77% -8.84% 8.91% -8.98% -9.05%
55 water ransporta... | |Total Export Employment [Thousands (Jobs) 0.00% -1.02% -1.82% -2.44% -2.93% -3.32% -3.62% -3.86% -4.05% -4.20% -4.31% -4.40% -4.48% -4.53% -4.58% 4.61% -4.64% -4.66% -4.67% -4.69%
3 Trud ransportat... ||| |Exports to Multiregions Employment [ Thousands (1obs) 0.00%  -104%  -183%  2.45%  -2.93%  -3.32%  3.62%  3.85%  404%  419%  430%  440%  A47%  -A52%  457%  460%  463%  -465%  467T%  468%
(31 Couriers and mes < W
3 Transit and groun.
- Che
(3 Pipeline transport. .
. 52
3 Scenic and sights. s [~ — Private Nen-Farm Emp...
(3 Warehousing and. . s [~ — FrivateNon-Farm Emp.
(3 Publishing indust [~ Intermediate Demand...
o 48 [~ — Local Consumption De.
o a4 [~ — GovernmentDemand Em...
. 42 —
© oroadcastng, ex... [~ — Investment Activity
= N 4 [~ — Total ExpertEmplaym.. |
! Telseanmunieatang 3z [~ — Exports to Multiregi.
5 Monetary authori 16 [~ — Exports to RestafN
5 secuntes, conm.. e [~ — Exports to Restof W
(3 Insurance carrier. s [~ — Exogenous Industry S.
(3 Real estate 3 [~ — Exogenous Industry D
(3 Rental and leasin. 28 [~ — Relative Gomposite P.
(3 Professions, sde. bt [~ Relative Composite L. |
3 Manngement of ¢ ot [~ — Relative Fuel Gosts |
. [~ — Relative Capital Cos.
3 Administrative an... 22
o [~ Relative Gomposite
& Waste managem. 2 [~ Relative Delivered P
IBE R el e 18 [ = Relative Gost of Pro.
& Ambulatory healt. 15 r Relative Labor Inten.
3 Hospitals; private | 44 [~ — Labor Access Index
(3 Mursing and resid 1z [~ — Commodity Access Ind.
(3 Socil assistance B [~ Regional Purchase Co.
© Performing arts a 0s [~ — average Annual Wage
5 Museums, historic, 0 [~ — Average Annual Compe.
_ 3 [~ — Average Annual Eari
04 [~ — Deman
lﬂnmr 02 [~ — Intermediate Demand
° [~ — Local De.
Report 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2038 2040| [~ — GovernmentDemand
Relative Cost of Production

1 policy variable(s) active. ~ Not Saved C:\Users\pvinson\Documents\M - Buid #4664 - v2.1.2\Mwin15.70 - Michigan Counties - v2.1.2\ Michigan Counties (M) - 83 Region 70 Sector Model | w= = ]
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Model Linkages
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Chemical Manufacturing Demo

0 Output falls

Regional Simulation 1 compared to Standard Regional Control - Difference - REMI P+ v2.1

FREMI

FILE HOME Navigation TABLES
00 s -
% . ﬂ & Model Linkages Table 900 o_ %, Units v Levels & Forecasts =0 |} m
(Iy DevSight v Chat & [} @ O Pivet v %Change =
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* O Intermediate Demand
¥ (3 Local Consumption Demand
¥ (3 Government Demand
¥ 3 Investment Activity Demand
* 3 Demand
¥ O Imports
¥ (3 Self Supply
¥ 3 Bxports

¥ 3 Exogenous Industry Demand

*+ 3 Exogenous Industry Sales

Lg=] Output
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Regional Simulation 1
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Output
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Nation, and Rest of World).

Forecast Report

Export
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Chemical Manufacturing Demo ?REN“

o0 Driven by lower self-supply and falling exports

Regional Simulation 1 compared to Standard Regional Control - Difference - REMI P+ v2.1

FILE HOME Navigation TABLES
% ﬂ §& Model Linkages Table o0 o_ 3 & Units v Levels & Forecasts Ay 1 |} m
([y DevSight « Chat & [} @ O Pivet v %Change -
Backto | Economic Demagraphic Custom Add | Export
Inputs. - ~ ~  Exras v Results
Results Tables Display Options Forecast Report Export
Browser « | Regional Simulation 1 Exports to Rest of Nation
The amount of local production exported out of the local region to the rest-of-nation region
Output and Demand Difference compared to P P g g
= = Output and Demand Standard Regional Control
¥ (3 Regional Purchase Coefficent
. D N Region
O Intermediate Deman Midand
¥ 3 Local Consumption Demand
'O G D 4 |Categnry Units ‘ 2016 2017 2018 2018 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 20:
overnment Deman
— [} |Private Non-Farm |B\\Imr\s of Fixed (2009) Dollars 0.000 -0.014 -0.025 -0.034 -0.040 -0.046 -0.050 -0.053 -0.056 -0.058 -0.060 -0.062 -0.064 -0.065 0.067 -0.068 -0.069 -0.071 -0.072 -0.073
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‘Browser
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Model Linkages

S
0 Employment declines

what does REMI say? ™

1) Output and Demand
e
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Chemical Manufacturing Demo REMI

o Job impacts by industry

0 Big impact on chem manufacturing jobs, but also construction & retail

O Less income means less demand

HOME Navigation TABLES 2

=& W B

2]
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Chemical Manufacturing Demo ?REW

-1
0 Statewide job impacts as trade network is affected

O Employment affects compensation, then income, then
consumption demand

Regional Si
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Ta keaways ?REMI

0 REMI’s structure shows how economic events can
shape factors across the economy

0 REMI can help tell stories
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