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Executive Summary 
 

The New York Association of Convenience Stores is interested in the economic and fiscal impacts 

of a potential ban on the sale of menthol cigarettes and other flavored tobacco products in New 

York State, and retained Regional Economic Models, Inc. (REMI) to evaluate those impacts. 

 

To study the ban, REMI analyzed how the loss of tobacco sales revenue in the retail industry 

(especially in convenience stores) and direct tobacco tax revenue will influence the state’s 

economy and budget. This represents a conservative approach based on the available data, since 

the ban may have other, harder to measure effects. The key average annual economic and fiscal 

impacts we estimated over the period 2021-2030 are as follows: 

 Loss of 1,201 jobs in New York State, of which 122 are in New York City 

o Job losses mainly concentrated in the retail industry, accounting for 61.4% and 

43.4% of the total in New York State and New York City respectively 

 Drop of $115.2 million in GDP and $193.2 million in output in New York State, with New 

York City accounting for 14.9% and 14.4% of these impacts respectively 

 Decline in personal income of $59.1 million in New York State and $7.0 million in New 

York City 

 Decrease in convenience store sales revenue equivalent to 80 stores’ combined average 

revenue in New York State and 8 stores’ combined average revenue in New York City 

 Loss of $454.8 million in state government revenue for New York State 

o 10-year present value (with a 6% discount rate) of $3.4 billion 

o 97.1% attributable to direct revenue losses 

 Loss of $12.9 million in direct local government tax revenue in New York City 

o 10-year present value (with a 6% discount rate) of $100.2 million 

 

Also, based on our review of the literature, a ban on the sale of flavored tobacco products may 

result in some of the current consumption shifting to the black market instead of ceasing, which 

would hinder the public health policy goals. 



REMI Background and Experience 
 

Regional Economic Models, Inc. (REMI) is an independent company with offices in Amherst, MA 

and Washington, D.C. that provides non-partisan economic analysis and modeling software to its 

clients, including federal, state, and local government agencies, non-profit organizations, 

universities, and private companies. With approximately 40 years of experience, REMI is a 

worldwide leader in providing dynamic regional U.S. macroeconomic and demographic models 

used to evaluate many policy issues including taxes, economic development, transportation, 

energy and the environment, and trade. In particular, REMI consultative services and modeling 

software have been utilized on a number of economic development studies in New York State, 

including to analyze the economic and fiscal impacts of the Amazon HQ2 project. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Glossary 
 

Employment: Employment comprises estimates of the number of jobs, full-time plus part-time, 

by place of work for all industries. 

 

Personal Income: Income received by persons from all sources. It includes income received from 

participation in production as well as from government and business transfer payments. 

 

GDP: Gross Domestic Product. The market value of goods and services produced by labor and 

property. Also, the sum of value-added across all industries. 

 

Output: The amount of production, including all intermediate goods purchased as well as value 

added (compensation and profit). This can also be thought of as sales or supply. 

 

 

 

 

 

 

 

 

 

 

  



Introduction 
 

New York State is considering a ban on the sales of menthol cigarettes and other flavored tobacco 

products, which is aimed at improving public health by lowering the use of tobacco products, 

especially among young people. To the same end, Massachusetts introduced a similar ban on the 

sale of flavored tobacco products in June 2020. The New York Association of Convenience Stores 

(NYACS) retained Regional Economic Models, Inc. (REMI) to estimate the potential economic and 

fiscal impacts of such a ban in New York State. 

 

REMI performed a two-part analysis. First, we analyzed the economic and fiscal impacts of the 

ban using a 2-region, 70-industry Tax-PI model of New York State that breaks out New York City 

separately. Specifically, we examined the effect of the decrease in tobacco sales revenue for 

retailers (especially convenience stores), a conservative approach based on the available data. 

The ban may have other impacts, including the potential loss of retail purchases that accompany 

flavored tobacco sales. Second, REMI conducted a literature review on the black market for 

tobacco products in New York State to evaluate the potential consumption behavioral responses 

to a ban based on historical evidence. 

 

REMI found negative economic and fiscal impacts of the ban. From 2021-2030, on average, New 

York State would see a loss of around 1,200 jobs, a drop of about $120 million in GDP and $200 

million in output, a decline in personal income of nearly $60 million, and a decrease in 

convenience store sales revenue equivalent to 80 stores’ combined average revenue. Similarly, 

New York City would experience a loss of above 120 jobs, a drop of about $20 million in GDP and 

approximately $30 million in output, a decline in personal income of nearly $10 million, and an 

almost 10 store-equivalent decrease in convenience store sales revenue. The New York State 

government would lose a present value of over $3 billion in revenue, while the New York City 

government would lose a present value of about $100 million in direct tax revenue. Also, our 

review of the literature raises the concern that some New Yorkers may turn to the black market 

instead of quitting flavored tobacco products, hindering the ban’s public health policy goals. 



Methodology 
 

For the economic and fiscal impact analysis of the ban on the sale of menthol cigarettes and other 

flavored tobacco products, REMI used a 2-region, 70-industry Tax-PI v2.4 model of New York 

State that breaks out New York City separately. Tax-PI is a sophisticated dynamic regional 

macroeconomic, demographic, and fiscal policy model that simulates the year-by-year effects of 

public policy initiatives, and is widely used by state and local agencies, legislatures, universities, 

and other organizations and experts, both in New York and across the U.S. More detailed 

information is available about the model and the fiscal calibration in the Appendix. The analysis 

covered a 10-year period from 2021-2030. 

 

Economic Impacts 

In New York State, flavored tobacco products are mainly sold in retail establishments, such as 

convenience stores and gas stations. Since the ban is on the sale side, REMI modeled the loss in 

sales revenue of tobacco products as the direct economic impact of the ban. REMI first estimated 

the sales revenue of menthol cigarettes and other flavored tobacco products from 2021-2030 in 

the absence of a ban by extrapolating the growth rates of prices and volumes of both menthol 

cigarettes and other flavored tobacco products from 2015-2019 data.1 Then, REMI used a cross-

elasticity of demand between flavored and non-flavored tobacco products of 0.35 to estimate 

the increase in legal sales of non-flavored tobacco products in the same period due to partial 

consumption substitution.2 Table 1 shows the estimated change in sales revenue of tobacco 

products from 2021-2030 in New York State and New York City under the ban. REMI regarded 

these values as revenue losses for the retail industry under the ban. The average loss of sales 

revenue from 2021-2030 is $491.8 million in New York State and $46.9 million in New York City. 

 

 

                                                           
1We were provided this data by NYACS. 
2This means that a 100% decrease in legal flavored tobacco sales, which would occur under a ban, is associated with 
an increase in legal non-flavored tobacco sales of 35% of the original flavored tobacco sales. We have taken the 
midpoint of the estimated range of 0.28-0.42 from the following source: Estimating Consequences of a Ban on the 
Legal Sale of Menthol Cigarettes, Compass Lexecon, January 19, 2011. 



Table 1: Revenue Losses in the Retail Industry 

 
Note: Units in Millions of Current Dollars. Components may not sum to totals due to rounding. 

 

In Tax-PI, economic output in the retail trade industry is measured as the sales margin, so REMI 

applied the cigarettes gross profit margin (14.99%) and other tobacco products (OTP) gross profit 

margin (29.98%) from “Gross profit margins in convenience stores in the United States by product 

table” by Statista3 to estimate the sales margin losses for the retail industry. Table 2 displays the 

estimated values, which were entered into the model. The average loss of sales margin from 

2021-2030 is $104.9 million in New York State and $8.1 million in New York City. 

 

Table 2: Sales Margin Losses in the Retail Industry 

 
Note: Units in Millions of Current Dollars. Components may not sum to totals due to rounding. 

 

In the results, REMI estimated the number of convenience stores whose combined average sales 

revenue equals the sales revenue losses generated by the ban. To do so, REMI adjusted the 

associated retail industry output impacts using convenience stores’ gross profit margins4 and 

divided the resulting sales revenue loss estimates by the total sales per store data from the NACS 

2019 State Report.5 This result is not equivalent to the number of convenience stores that would 

close or refrain from opening as a result of a ban, but it sharply illustrates the economic effects 

that a ban would have on New York State and New York City convenience store owners and clerks. 

                                                           
3Gross profit margins in convenience stores in the United States 2017, by product category, Statista, 
https://www.statista.com/statistics/887938/convenience-store-profit-margin-us-product-category. 
4Ibid. 
5NACS State of the Industry Report of 2019 Data; Nielsen TDLinx Store Count (December 31, 2019). 

https://www.statista.com/statistics/887938/convenience-store-profit-margin-us-product-category


Fiscal Impacts 

The fiscal impact analysis was done in two separate pieces. For the direct fiscal impacts, which 

were calculated separately for the New York State and New York City governments, REMI 

collected tax rate data from “Tax Burden on Tobacco Historical Compilation”6 and applied them 

to the projected sales volumes of corresponding flavored tobacco products to calculate foregone 

tax revenue. Specifically, this revenue was broken out into the following components: state/local 

cigarette excise tax, state/local cigarette sales tax, state tax on OTP, and Master Settlement 

Agreement revenue. 

 

The indirect fiscal impacts were driven by the economic results discussed in the next section via 

the fiscal calibration, which is discussed in the Appendix. Specifically, we examined the impacts 

on the following state government revenue sources: individual income tax, sales tax (excluding 

the cigarette sales tax), corporate income tax, other taxes, and lottery revenue. 

                                                           
6Orzechowski and Walker. Tax Burden on Tobacco Historical Compilation Volume 54, 2019. 



Results 
 

This section reports the economic and fiscal impacts on New York State and New York City of the 

losses of tobacco sales revenue and direct tobacco tax revenue due to a potential ban. The study 

period is 2021-2030 and results are provided for employment, output, GDP, personal income, 

convenience stores, and government revenues. 

 

Employment 

Table 3 displays the total employment and top 5 most impacted industries’ employment results 

for New York State and New York City from 2021-2030. In New York State, the average annual 

employment loss is 1,201 jobs, of which 122 are in New York City. The losses are mainly 

concentrated in the retail industry, which see 61.4% of the total losses in New York State and 

43.4% in New York City. 

 

Table 3: Employment Impacts 

 
Note: Units in Jobs. Components may not sum to totals due to rounding. 

 

 

 



Since the ban is on the sale side, retail store jobs, especially in convenience stores, are directly 

impacted. Additionally, employment in associated supply chain industries such as real estate, 

administrative & support services, and wholesale trade7 are negatively affected as demand for 

their services declines. Business investment also slows, dampening construction activity. 

Furthermore, these economy-wide job losses mean that less people are earning labor income, 

which dampens consumption activity, much of which supports retail businesses. 

 

These are conservative employment impact estimates. Under a ban, people may visit 

convenience stores less often to buy tobacco products, decreasing their opportunities to 

purchase other goods while on the premises and thereby further reducing store revenues. 

However, there was no data available to REMI regarding these types of complementary 

purchases, so we did not include them in the quantitative analysis. 

 

Output & Gross Domestic Product 

Table 4 displays the output and GDP results for New York State and New York City from 2021-

2030.  The average annual drop in New York State output is $193.2 million, of which New York 

City accounts for $27.8 million. The average annual decline in New York State GDP is $115.2 

million, of which New York City sees $17.2 million. These losses are mainly caused by the 

decreases in retail industry sales, with spillover effects to other industries on the supply chain. 

Table 4: Output & Gross Domestic Product Impacts 

 
Note: Units in Millions of 2021 Dollars. 

                                                           
7The wholesale trade employment impact is somewhat smaller than the industry impacts shown in Table 3. This is 
because each wholesale worker is highly productive, so the significant decrease in demand generated for 
wholesalers does not necessitate a large number of job losses in the industry. 



Personal Income 

Table 5 displays the personal income results for New York State and New York City from 2021-

2030.  There is an average annual $59.1 million personal income decline in New York State, while 

New York City sees a $7.0 million drop. These losses in personal income are largely attributable 

to the decrease in labor income in the retail industry and other industries on the supply chain. 

 

Table 5: Personal Income Impacts 

 
Note: Units in Millions of 2021 Dollars. 

 

Convenience Stores 

Table 6 shows the store-equivalent of the total sales revenue losses for convenience stores in 

New York State and New York City under the ban. New York State sees an average annual loss of 

sales revenue equivalent to that of 80 convenience stores, while New York City experiences a loss 

equivalent to 8 convenience stores. 

 

Table 6: Convenience Store Impacts 

 

 

Government Revenues 

Table 7 displays the state government revenue results for New York State from 2021-2030. The 

average annual direct fiscal impact is a $441.6 million loss, and the average annual indirect fiscal 

impact is a $13.2 million loss, of which $1.2 million is contributed by New York City. The present 

value of state government revenue losses (using a 6% discount rate) is $3.4 billion. 



According to the 2019 State Government Tax Tables from the U.S. Census Bureau, almost 89% of 

New York’s tax revenue is derived from individual income taxes and sales taxes. As such, the large 

decreases in personal income and associated consumption activity are the primary drivers of the 

decline in state government tax revenue. REMI also considered the potential impact on lottery 

revenue, as lottery tickets are primarily purchased at convenience stores. 

 

Table 7: Fiscal Impacts in New York State (Direct and Indirect) 

 
Note: Units in Millions of 2021 Dollars. Components may not sum to totals due to rounding. 

 

Table 8 displays the direct local government revenue results for New York City from 2021-2030. 

The average annual direct fiscal impact is $12.9 million, and the present value is $100.2 million. 

 

Table 8: Fiscal Impacts in New York City (Direct) 

 
Note: Units in Millions of 2021 Dollars. Components may not sum to totals due to rounding.  



The Black Market for Tobacco Products 
 

The main argument for a ban on the sale of menthol cigarettes and other flavored tobacco 

products is that it would encourage people to consume fewer tobacco products and thus improve 

public health. However, in this section, we examine the black market for tobacco products and 

how it may hinder the public health policy goals of a ban by allowing consumers to sidestep it. 

This section consists of three parts: i) an overview of the black market and related consumer 

incentives, ii) empirical evidence of the existence of a black market in New York State, and iii) a 

case study of the recent ban on the sale of flavored tobacco products in Massachusetts. 

 

An Overview of the Black Market 

There are two main types of tobacco products on the black market: smuggled and counterfeit. 

Smuggled tobacco products are produced by legal manufacturers but sold illegally. According to 

the Mackinac Center for Public Policy, there are two types of smuggling, casual and commercial: 

“Casual smuggling involves individuals who cross into another state or taxing jurisdiction to 

acquire cigarettes at a lower cost, typically for personal consumption”. Commercial smuggling 

refers to more organized purchase and sale of legally manufactured tobacco. Commercial 

smuggling may take different forms, including “manipulating accounting records, under-

reporting the sales, and purchasing tobacco products legally in low-tax states and shipping them 

to higher-tax states, where the products receive counterfeit stamps and enter legal markets”.8 

Counterfeit tobacco products are produced illegally, usually have a higher level of nicotine 

content, and could contain a range of dangerous ingredients from arsenic to rat poison.9 In this 

report, we mainly focus on the smuggled tobacco products because of the lack of data for 

counterfeit tobacco products. 

 

                                                           
8Michael LaFaive, Todd Nesbit, Scott Drenkard. The Mackinac Center for Public Policy Cigarette Taxes and Smuggling: 
A 2016 Update. 
9https://publicintegrity.org/health/overview/. 

https://publicintegrity.org/health/overview/


The demand for black market tobacco products is mainly encouraged by the tax rate differential 

between different states (or taxing jurisdictions), which is the primary reason for tobacco 

products’ price differential. For example, New York State has one of the highest state excise tax 

rates on cigarettes ($4.35 per pack). New York City has an additional local excise tax rate on 

cigarettes of $1.50 per pack. However, the neighboring states around New York State have lower 

state excise tax rates on cigarettes: $2.60 per pack in Pennsylvania, $2.70 per pack in New Jersey, 

$3.08 per pack in Vermont, and $3.50 per pack in Massachusetts. Also, the average state excise 

tax rate on cigarettes in the U.S. is $1.73 per pack and some states have very low excise tax rates 

on cigarettes: $0.17 per pack in Missouri, $0.30 per pack in Virginia, and $0.45 per pack in North 

Carolina.10 On the other hand, transportation costs only account for 0.5% of tobacco products’ 

value and so have a relatively negligible effect on price differentials.11 Therefore, the differences 

in tax rates offer consumers a significant incentive to go to the black market for tobacco products. 

If there is a ban on the sale of flavored tobacco products in New York State, we can consider the 

tax rate (or price) of flavored tobacco products in New York State to be infinite, likely leading at 

least some of New York State residents who use flavored tobacco products to turn to the black 

market. 

 

Empirical Evidence of the Tobacco Black Market in New York State 

According to the Mackinac Center for Public Policy, the cigarette smuggling rate in New York State 

is 53.15% in 2018, which ranks first in the United States.12 The tax differential is the top reason 

that consumer may turn to the black market for smuggled tobacco product shopping, so in this 

part, we dig deeper into the data and show historical evidence of a tobacco black market in New 

York State. 

 

 

 

                                                           
10https://taxfoundation.org/2019-state-cigarette-tax-rankings/. 
11Jerry G. Thursby and Marie C. Thursby. "Interstate Cigarette Bootlegging: Extent, Revenue Losses, and Effects of 
Federal Intervention". National Tax Journal 53, no. 1 (2000). 
12https://www.mackinac.org/smokes#map. 

https://taxfoundation.org/2019-state-cigarette-tax-rankings/
https://www.mackinac.org/smokes#map


From Figure 1, we can get a direct impression of the negative relationship between the cigarette 

excise tax and taxable cigarette consumption in New York State during the 2001-2018 period 

according to the Orzechowski and Walker data.  A tax rate increase in 2000 (98.2%) was followed 

by a large decrease in taxable cigarette consumption in 2001 (-17%). An 83.3% rate hike in 2008 

saw a 21.3% drop in taxable cigarette consumption in 2009. Similarly, in 2011, a tax rate rise 

(58.2%) was accompanied by a 24.1% reduction in taxable cigarette consumption.  

 

Figure 1: Cigarette State Excise Tax and Taxable Cigarette Consumption in New York State, prepared by REMI 

 

 

However, Figure 2 shows that while taxable cigarette consumption fell by almost 75% from 2001-

2018, REMI estimates that actual tobacco consumption only fell by about 40%. The actual 

tobacco consumption estimates are from the REMI model’s forecast of Personal Consumption 

Expenditures on Tobacco. This gap between the actual tobacco consumption and taxable 

cigarette consumption provides suggestive evidence of an increase in black market purchases. 13 

Moreover, the gap tends to increase with the rising tax rate and more strict regulations on 

tobacco products in New York State. 

 
 

                                                           
13These series are not perfectly comparable because REMI’s measure of tobacco consumption also includes OTP, for 
which we did not have access to fully comparable data. There is evidence in the RAISC and Orzechowski and Walker 
data that OTP is growing as a share of total tobacco consumption, which may account for some of the gap, but our 
calculations based on 2019 RAISC data indicate that retail cigarette revenues still account for almost 90% of total 
retail tobacco revenues. 



Figure 2. Actual vs. Taxable Cigarette Consumption Growth in New York State, prepared by REMI 

 
Note: Both indexes are normalized to 100 in 2001. 

 

A Case Study of the Ban on the Sale of Flavored Tobacco Products in Massachusetts 

Massachusetts, one of New York State’s neighbors, provides an instructive case study, since as of 

June 1, 2020, Massachusetts banned “the sale of flavored … cigarettes and other tobacco 

products, including menthol cigarettes and flavored chewing tobacco”.14 After the ban, 

Massachusetts saw a dramatic drop in the sales of cigarettes and cigarette stamps. According to 

the New England Convenience Store and Energy Marketers Association (NECSEMA), in June 2020, 

the sales of cigarette tax stamps in Massachusetts dropped by 17.2% compared to June 2019. In 

July 2020 and August 2020, the year-on-year growth rates of the cigarette tax stamp sales were 

-23.7% and -29.9%.15 Salem News also reported that the sales of cigarettes in Massachusetts fell 

by 24% in August and the cigarette excise taxes decreased by around $32 million.16 Furthermore, 

the ban may have a lasting impact on the state’s budget, as the Massachusetts Department of 

Revenue estimated that there will be a $93 million drop in cigarette excise tax revenue in FY 

2021.17 

                                                           
14According to Massachusetts State Department of Public Health: https://www.mass.gov/guides/2019-tobacco-
control-law. The one exception is “licensed smoking bars where they may be sold only for on-site consumption”. 
15https://www.salemnews.com/news/stores-say-decline-in-mass-taxes-reflects-shift-in-cigarette-
sales/article_ee3bbbbc-07f5-11eb-85ce-33a5bb2d11fe.html. 
16Ibid. 
17https://taxfoundation.org/massachusetts-ban-on-flavored-cigarettes-is-getting-expensive/. 

https://www.mass.gov/guides/2019-tobacco-control-law
https://www.mass.gov/guides/2019-tobacco-control-law
https://www.salemnews.com/news/stores-say-decline-in-mass-taxes-reflects-shift-in-cigarette-sales/article_ee3bbbbc-07f5-11eb-85ce-33a5bb2d11fe.html
https://www.salemnews.com/news/stores-say-decline-in-mass-taxes-reflects-shift-in-cigarette-sales/article_ee3bbbbc-07f5-11eb-85ce-33a5bb2d11fe.html
https://taxfoundation.org/massachusetts-ban-on-flavored-cigarettes-is-getting-expensive/


However, the observed drop in cigarette sales does not necessarily mean that people consumed 

fewer cigarettes, since at least a portion of the decline is likely attributable to a shift in purchases 

from Massachusetts’ neighboring states. According to the Tax Foundation, the sales of cigarette 

tax stamps in Massachusetts’s neighboring states were quite stable in the first half of 2020.18 As 

Figure 3 shows below, after the ban on the sale of flavored tobacco products, while the sales of 

cigarette tax stamps in Massachusetts were down by 17.2% in June 2020 versus June 2019, the 

sales of cigarette tax stamps in neighboring states increased dramatically in June 2020 compared 

to June 2019. Rhode Island, for instance, had a 56% increase in cigarette tax stamp sales. New 

Hampshire saw a 55.8% rise in sales of cigarette tax stamps. The cigarette tax stamp sales in other 

neighboring states also increased: 29.9% in Maine, 20.9% in Vermont, 16.9% in New York State, 

and 10.5% in Connecticut. More specifically, NECSEMA noted that in August 2020, the menthol 

cigarette sales alone grew by 91% in New Hampshire and 40% in Rhode Island.19 

 

Figure 3. Massachusetts Ban Causes Cigarette Sales to Skyrocket in Neighboring States, prepared by Tax Foundation 

 

 

When studying the impact of a flavored tobacco product ban, these types of behavioral responses 

must be taken into consideration, as they dampen the benefits. Meanwhile, the fiscal costs are 

significant, lowering the ability of the state government to provide other valuable public services. 

                                                           
18Ibid. 
19Ibid (Salem News). 



Conclusion 
 

On behalf of NYACS, REMI conducted this analysis of a potential ban on the sale of menthol 

cigarettes and other flavored tobacco products in New York State. REMI concluded that the ban 

would generate adverse impacts on the economies of New York State and New York City. Over 

the period from 2021-2030, 1,201 jobs would be lost in New York State on a sustained basis, with 

a decrease in personal income of $59.1 million. Additionally, GDP would decrease by $115.2 

million and output would decline by $193.2 million, implying a decline in convenience store sales 

revenue equivalent to the combined average revenue of 80 convenience stores. Finally, the state 

government would experience a loss in revenue of $454.8 million, which translates to a 10-year 

present value of $3.4 billion under a 6% annual discount rate, and the New York City government 

would experience a loss in direct tax revenue of $12.9 million, for a present value of $100.2 

million. 

 

Besides causing these economic and fiscal losses, the ban may not improve public health as much 

as desired because, based on suggestive historical patterns, it may encourage the expansion of 

black market purchases that dampen the decline in actual flavored tobacco consumption. 

  



Appendix: REMI Model Framework & Fiscal Calibration 
 

Model Framework 

Tax-PI is a structural economic, demographic, and fiscal forecasting and policy analysis model. 

The following core framework applies to all REMI model builds. The model 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 A1.1 and A1.2. 

Figure A1.1: REMI Model Linkages 

 



Figure A1.2: Economic Geography Linkages 

 

 

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 A1.3. 

 

Figure A1.3: 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. 

 

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 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 race, 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. 

 

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. 

 

Fiscal Calibration 

Each Tax-PI budget category is assigned both an “Economic Indicator” that allows it to respond 

to changes in a specific economic variable (e.g., Personal Consumption Expenditures for Sales Tax 

Revenue) and a “Policy Variable” that allows it to directly impact a specific economic variable 

(e.g., Personal Taxes for Personal Income Tax Revenue). Because the Tax-PI model integrates the 

economic outlook with fiscal projections, this analysis captures the interaction between 

economic activity and the level of tax revenue. 

 

This model utilizes New York government data in the 2019 State Government Tax Tables from 

the U.S. Census Bureau and publically available information about New York’s tax structure to 

calibrate state government revenues. 


