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When the U.S. House of Representatives voted in June of 
2009 to approve the “American Clean Energy and Security 
Act,” better known as the Waxman-Markey cap-and-trade 
bill, the media reacted with a flurry of analyses and com-
mentary. Unfortunately, most of what was published and/or 
broadcast was woefully superficial.

In retrospect, that is not surprising; it is difficult to dissect 
legislation of that length – more than a thousand pages, with 
scores of amendments – in the brief time typically allotted 
for reports on TV newscasts or in the limited space available 
in most of the print media.

Moreover, much of the mainstream news media – usually so 
eager to be critical in their self-appointed role as watchdogs ever 
alert for governmental mendacity — welcomed this legislation 
with expressions of praise and relief. Much of the commentary 
was along the lines of “at long last the U.S. is doing something 
about global warming and climate change.”

As a result, except in the Wall Street Journal and a few other 
news outlets, there was relatively little of the usual reporting 
about the influential role that special interests and their lobbyists 
played in shaping this legislation in committee. Worse, discus-
sion of Waxman-Markey soon was almost totally eclipsed by the 
headline-grabbing nationwide debate about health care. 

Meanwhile, a key committee in the U.S. Senate has passed 
its own version of cap-and-trade legislation. That bill, co-
sponsored by Sens. John Kerry and Barbara Boxer, includes 
features that are arguably more problematic than Waxman-
Markey. However, it is widely expected that the better 
known House version is likely to be the baseline for whatever 
eventually emerges from a House-Senate conference. 

 Inasmuch as this landmark legislation is also likely to 
be a turning point for energy policy and, thus, for the U.S. 
economy, it is likely that entire books eventually will be 
written about its long-term impact for good or ill. Will it 
spare us a climate catastrophe or cause an economic disaster? 
The jury is still out.

Meanwhile, before Congress takes final action – and before 
individual states such as Florida take similar action on their 
own – this approach’s potential impact deserves a much more 
detailed analysis than the media have provided thus far. That 
is what this concise study by Beacon Hill Institute scholar 
Paul Bachman endeavors to provide. Using well-accepted 
computer modeling methodology, Mr. Bachman outlines the 
potential economic impact on the nation as a whole and to 
Florida in particular. It is a sobering analysis.
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President Obama and several mem-
bers of Congress have proposed legisla-
tion to reduce greenhouse gas (GHG) 
emissions in the United States. The 
Waxman-Markey Bill, which passed in 
the U.S. House of Representatives in 
June but has not been acted upon in the 
Senate, aims to bring GHG emissions, 
and hence carbon emissions, below 2005 
levels in steps: 

3 percent below those levels by 2012

20 percent below 2005 levels by 
2020, 

42 percent below 2005 levels by 2030, 
and 

83 percent below 2005 levels by 
2050.1 

Waxman-Markey would create a 
“cap-and-trade” system, under which 
U.S. producers would receive tradable 
permits to emit greenhouse gasses. 
Producers buying the permits would, 
in effect, pay a tax for the privilege of 
emitting greenhouse gasses currently 
emitted without charge. The resulting 
“carbon tax” would have an effect on 
production and employment similar to 
an explicit excise tax on production. 

In this report, the Beacon Hill Insti-

The Economic Effects of Proposed Cap-and-Trade 
Legislation on the State of Florida

tute (BHI) uses two computer modeling 
capabilities to estimate the economic 
effects of this tax on the Florida econ-
omy. The first of these is the “DICE” 
(Dynamic Integrated Model of Climate 
and Economy), a model developed by 
William Nordhaus of Yale University.2 

The second is the Beacon Hill In-
stitute STAMP® (State Tax Analysis 
Modeling Program). We used the DICE 
model to estimate the implicit carbon 
tax that Waxman-Markey would impose 
on U.S. producers and the STAMP 
model to estimate the resulting effects 
on the Florida economy.3 Table 1 displays 
the results.

We find that the cap-and-trade system 
would impose a tax of $25.32 per metric 
ton of CO2 in 2020 in order to reach the 
20 percent emissions reduction goal. 
The cost would rise to $195.08 in 2050 

“Producers buying the permits 
would, in effect, pay a tax 
for the privilege of emitting 
greenhouse gasses currently 

emitted without charge.”
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to reduce emissions by 83 percent below 
2005 levels. These CO2 taxes would cost 
the residents of Florida $7.14 billion 
dollars in 2020 and $62.591 billion by 
2050 through increased energy prices. 
The proposal would cost each Florida 
household $816 a year in 2020 and $4,550 
a year by 2050.4 

As the term indicates, global warming 
is a global problem. Policies intended to 
reduce GHG emissions at the national 
or sub-national level are problematic for 
two reasons: (1) the reductions efforts 
are diluted because only a portion of 
total global emissions are effected and 
(2) the costs are borne solely by the 
national or sub-national entities while 
the benefits accrue to the entire world. 
In economics, this is referred to as a “free 
rider” problem. 

For example, the United States emit-
ted 7,230.1 million metric tons of CO2 

equivalents in 2004, which represents 
only 14.8% of the 49,000 million metric 
tons of CO2 equivalents emitted glob-
ally that year.5 Therefore, the 42%, and 
83% emissions reductions proscribed in 
Waxman-Markey for the United States 
would translate into a global reduction of 
GHG emissions of only 6.2% and 12.2% 
respectively. However, these calculations 
assume that the U.S. portion of global 
emissions remain at 2004 levels, which 
is unlikely, given the probability that the 
emerging economies will grow faster than 
the United States and therefore increase 
their share of future global emissions.  

The problem is even more acute 
when considering a single state, such 
as Florida. According to Florida’s En-
ergy and Climate Change Action Plan, 
Florida emitted 336.6 million metric 
tons of CO2 equivalents in 2005, or 
only 0.69% of 2004 global emissions.6 

Table 1: The Economic Impact of Waxman-Markey on Florida (2009 $)
Cost of Carbon 2020 2050

Net Equivalent Tax on carbon dioxide (current 
$/metric ton) 25.32 195.08

Total net cost to Florida ($ billions)     7.14      62.59 

Total net cost per Florida household ($)  816       4,550 

Economic Variables

Net Employment (Jobs) -49,214 -570,748

Gross Wage Rate ($/person/year) -189.82 -1,662.93

Investment ($ millions) -63.04 -5,522.43

Real Disposable Income ($ millions) -6,192.37 -54,248.09

Tax Revenues 

State Funds ($ millions) -508.44 -4,454.17

Local Funds ($ millions) -403.10 -3,531.30

Total Funds ($ millions) -911.53 -7,985.47

“The proposal 
would cost 
each Florida 
household $816 
a year in 2020 
and $4,550 a 
year by 2050.”
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“These increased 
energy prices 
would inflict 
significant harm 
on the Florida 
economy. The 
state economy 
would shed 
49,214 jobs 
by 2020 and 
570,748 by 
2050.”

Therefore, if Florida were to recue its 
GHG emissions by 20% and 83%, as 
proscribed in Waxman-Markey, global 
emissions would only drop by 0.14% and 
0.57% respectively. 

The Waxman-Markey legislation 
would presumably reduce both global 
GHG emissions and the global tem-
perature increase associated with said 
emissions. The benefits from the lower 
global average temperatures would ac-
crue to the entire world population. 
However, the costs would be borne 
directly by the U.S. economy.

These increased energy prices would 
inflict significant harm on the Florida 
economy. The state economy would 
shed 49,214 jobs by 2020 and 570,748 by 
2050. The decrease in labor demand, as 
seen in the job losses, would cause gross 
wages per person to fall by $189.82 per 
capita annually by 2020 and $1,662.93 
by 2050. 

The job losses and price increases 
would combine to reduce real incomes as 
firms, households and governments spend 
more of their budgets on energy and less 
on other items, such as home goods, 
entertainment, and clothing. As a result, 
real disposable income would fall by $6.19 
billion per year by 2020 and $54.25 billion 
by 2050. Furthermore, annual investment 
in the state would fall by $63.04 million 
by 2020 and $5.522 billion by 2050.

State and local government tax col-
lections would also suffer from the 
economic damage. By 2020, the state of 
Florida can expect annual tax revenues 
to fall by $508.44 million, while local 
governments would lose $403.10 million 
in tax revenue, for a combined state and 
local revenue loss of $911.53 million. By 

2050, the state and local government 
tax revenue losses would swell to over 
$7.99 billion, with the state losing $4.45 
billion and local governments losing 
$3.53 billion.

Table 2 shows how cap-and-trade 
would affect energy prices in Florida. 
The policy would push up the price of 
gasoline by 29 cents/gallon by 2020 and 
by $1.94/gallon by 2050, and raise the 
retail price of electricity produced from 
natural gas by 1.11 cents/kWh by 2020 
and 7.64 cents/kWh by 2050.

Electricity produced from coal would 
experience a 2.48 cent/kWh increase 
by 2020 and a 16.93 cent/kWh increase 
by 2050. Additionally, bituminous coal 
would increase in cost by $40.63 /ton by 
2020 and $277.89 /ton by 2050, while 
lignite coal would increase by $71.69/ton 
by 2020 and $490.29/ton by 2050.

Furthermore, under the proposed 
legislation, every state would be required 
to implement a Renewable Electricity 
Standard (RES) in which suppliers would 
be required to supply a mix of renewable 
energy according to annual requirements. 
Because of its lack of cheap renewable 
resources, Florida prudently has remained 
among the 17 states yet to approve a state 
RES. If the bill were to pass, Florida 
would be badly positioned relative to 
other regions such as the Northwest and 
Midwest regions — regions that have 
abundant sources of renewable energy 
such as wind and hydro-electric power. 

As these renewable resource regions 
would be able to meet their “carbon quo-
tas” under cap-and-trade, Florida could 
see a transfer of wealth. Consequently, 
Florida would need to buy permits, or 
Renewable Energy Credits (REC), from 
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these renewable-resource-rich regions.
Florida’s unique geographical location 

exacerbates the situation, since it would 
be extremely difficult and expensive to 
import renewable energy from other 
regions and transmit it to the heavy 
population centers in the central and 
southern portions of the state. CRA 
International estimates that by 2020 the 
REC costs in the southeastern United 
States alone will amount to $1.350 bil-
lion (2009 dollars).7 

Methodology
To reduce GHG emissions, a cap-

and-trade system seeks to change the 
behavior of economic agents such as 
producers, consumers, and governments. 
It does so by changing the incentives, 
both negative and positive, faced by all 
three when consuming GHG producing 
energy. BHI deployed the DICE model 
developed by William Nordhaus of Yale 

University to estimate the carbon tax 
needed to achieve the GHG reduction 
mandated by Waxman-Markey. We then 
used these results to calculate the effects 
on fossil fuel prices that would result from 
reducing GHG emissions and to measure 
the effects on the economy of Florida.

Although full details of the DICE 
model are set out clearly in Nordhaus 
(2008), and the computer code is freely 
available, it is useful to sketch the es-
sential components here.

The model consists of 19 dynamic 
equations and rests on 44 non-trivial 
parameters. The objective is to maximize 
the present value of the utility that 
consumers get over time from consump-
tion. Emissions of CO2 accumulate in 
the atmosphere and the oceans, and 
these accumulations reduce output via 
a damage function. Spending on emis-
sions abatement is costly, and so there 
is a tradeoff: More abatement eats into 

“To reduce GHG 
emissions, a cap-
and-trade system 
seeks to change 
the behavior 
of economic 
agents such 
as producers, 
consumers, and 
governments.” 

Table 2: Effects of Waxman-Markey on Energy Prices in Florida 

Energy Source

2008 
Retail 
Price

Energy Price Increases

2020 2050
Gasoline retail price ($/gal) 3.29 0.29 1.94
Natural gas residential price ($/’000 cu ft) 21.29 1.75 10.66
Electricity retail price: natural gas (¢/kWh) 10.33 1.11 7.64
Electricity retail price: coal (¢/kWh) 10.33 2.48 16.93
Coal, bituminous, market price ($/ton) 41.4* 40.63 277.89
Coal, lignite, market price ($/ton) 16.5* 71.69 490.29

*2008 national price 
Sources: Energy Information Agency.
For coal: http://www.eia.doe.gov/cneaf/coal/page/acr/table31.html
For natural gas: http://tonto.eia.doe.gov/dnav/ng/hist/n3010us3m.htm
For electricity: http://www.eia.doe.gov/cneaf/electricity/epm/table5_3.html
For gasoline: http://www.eia.doe.gov/oil_gas/petroleum/data_publications/wrgp/
 mogas_history.html
Conversion factors from “Carbon tax”, Wikipedia..

.
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consumption directly but limits dam-
age by avoiding further warming that 
would indirectly have cut consumption. 
In principle there is a level and time 
pattern of emissions reductions that 
maximize utility, which is referred to as 
the optimal path. This may be compared 
to the “baseline” case of no emissions 
controls for 250 years.

The model allows one to specify abate-
ment targets – for example, a maximum 
allowable rise in global temperature, or a 
maximum atmospheric concentration of 
CO2, or a given proportionate reduction 
in emissions. The model then determines 
how much to save and invest, and how 
much to spend on abatement. It also 
generates the carbon taxes that would be 
needed to yield these outcomes efficiently. 
We used the results of the DICE model to 
calculate the changes in fossil fuel prices 
that would result from reducing GHG 
emissions and to measure the effects on 
the economy of Florida.

The cap-and-trade policy would in-
crease the price of energy, and subse-
quently goods and services. Standard eco-
nomic theory shows that price increases 
of a good or service leads to a decrease in 
overall consumption, and consequently a 
decrease in the production of that good or 
service. This is especially true in periods 
of economic decline as we are now facing. 
As producer output falls, the decrease in 
production results in a lower demand for 
labor. We assume that the federal govern-
ment opts for the free permit model under 
its cap-and-trade program, thus forgoing 
a substantial amount of revenue.

BHI utilized its STAMP (State Tax 
Analysis Modeling Program) model 
to identify the economic effects and 

understand how they operate through a 
state’s economy. STAMP is a five-year 
dynamic CGE (computable general 
equilibrium) model that has been pro-
grammed to simulate changes in taxes, 
costs (general and sector-specific) and 
other economic inputs. As such, it 
provides a mathematical description of 
the economic relationships among pro-
ducers, households, governments and 
the rest of the world. It is general in the 
sense that it takes into account all the 
important markets, such as the capital 
and labor markets, and flows. It is an 
equilibrium model because it assumes 
that demand equals supply in every 
market (goods and services, labor and 
capital). This equilibrium is achieved 
by allowing prices to adjust within the 
model. It is computable because it can 
be used to generate numeric solutions to 
concrete policy and tax changes.8

BHI calculated the impact of the fossil 
fuel price increases on the price level for 
each of the (27) sectors of the economy 
within the STAMP model. Using the 
Energy Information Agency’s (EIA) 
national data on GHG emissions by the 
residential, commercial, industrial, and 

“STAMP is a five-year 
dynamic CGE (computable 
general equilibrium) model 

that has been programmed to 
simulate changes in taxes, costs 

(general and sector-specific) 
and other economic inputs.”
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transportation sectors; we allocated the 
national emissions to the STAMP sec-
tors.9 We then used data from the U.S. 
Census Bureau’s Economic Census as a 
proxy for the size of each industry in each 
state relative to the national data.10 We 

applied the cost of carbon, adjusted to be 
equivalent to 3.67 metric tons of CO2, 
to GHG emissions in each sector, which 
gives us our total cost to the economy. 
We converted these price increases in 
dollars into percentage changes based 
on the annual value of production in 
each sector.

We simulated these changes in the 
STAMP model as a percentage price 
increase on fuel to measure the dynamic 
effects on the state economy. The model 
provides estimates of the proposals’ im-
pact on employment, wages and income 
in Florida. Each estimate represents the 
change that would take place in the 
indicated variable against a “baseline” 
assumption about the value of that vari-
able for a specified year in the absence of 
the cap-and-trade policy.

Conclusion
Cap-and-trade legislation is aimed 

at reducing the consumption of fossil 
fuels by increasing their prices and thus, 

in turn, the prices of energy and of all 
goods and services. A cap-and-trade 
proposal such as Waxman-Markey would 
therefore inflict large negative impacts 
on the economy of Florida. The state 
would experience significant declines in 
employment, wages, disposable income 
and investment upon implementation 
of the policy. Specifically, by 2050 there 
would be 570,000 fewer jobs in Florida, 
which would lead to a $1,600 per capita 
annual wage cut and $54 billion less in 
disposable income for Floridians. 

There is, moreover, no offsetting 
benefit to the other states that would 
offset the harm suffered by Florida. In 
other analyses, we have shown that 
Waxman-Markey would inflict harm on 
the U.S. economy as a whole equivalent 
to what it would inflict just on the state 
of Florida.11 No proposal to institute 
cap-and-trade should go forward without 
regard to these findings.
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would therefore inflict large 
negative impacts on the 
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