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Preface 
 
The Florida Natural Gas Association (FGNA) contracted in May 2020 with Economic 

Consulting Services, Inc. to assess the economic impact to Floridians of the ongoing transition 

and expansion of natural gas usage in Florida. This analysis and accompanying report, authored 

by Rick Harper, Ph.D., is the product of that contract. The author wishes to thank the leadership 

of FGNA, including its Executive Director Dale Calhoun, along with members of the 

Association for their efforts in support of this work. Special thanks are due to Mr. Calhoun for 

serving as principal liaison to the project, and to FGNA member organizations for the time they 

have taken in describing natural gas operations and impacts across the various areas of the State. 

Dr. Harper is solely responsible for any remaining errors.  
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Introduction 
Natural gas service began in Florida as early as 1852 in Jacksonville, when it was manufactured 

from coal and used in street lighting.1 Florida Public Service Commission (FPSC) data indicate 

there is natural gas service to 731,744 residential and 68,160 commercial and industrial accounts, 

provided by 52 operators via 22 intrastate transmission pipelines served by 5 interstate gas 

operators via several major and minor interstate pipelines.2 The safety jurisdiction of the FPSC in 

regulating natural gas applies to investor-owned local distribution companies (LDCs), municipal 

systems, statutory gas districts, housing authorities, and lateral sales off the interstate pipelines.3 

 

In Florida and in the nation, the total usage and associated benefits of natural gas have increased 

over time both through population growth and in response to the multi-year and ongoing trend 

for affordability relative to alternative traditional fuels. This long-lasting drop in prices has been 

driven by increased supply made possible through technological innovations including hydraulic 

fracturing and horizontal drilling. Whether through direct use in residences for hot water heating, 

cooking and other applications, or through indirect use via consumption of electricity generated 

with natural gas, or via purchase of products made cheaper through use of natural gas as an input 

in the production process, Floridians have benefited from the sustained drop in natural gas prices 

over the last dozen-plus years relative to alternative fuels.  

 

There are several components to this benefit. First, low natural gas prices have effectively 

increased Floridians’ purchasing power, freeing up household income to be spent on other goods 

and services, or saved.4 Secondly, growth in natural gas usage has brought a concomitant 

decrease in greenhouse gas emissions relative to alternative fuel sources, and an associated 

decrease in noxious pollutant emissions.5 These changes over time out of traditional fuels have 

led to quantifiable decreases in morbidity and mortality and associated increase in economic 

output across the nation.6 A third source of gains is that the long-lasting lower price of North 

American natural gas relative to other exporting nations has increased industrial competitiveness 

for U.S. businesses in key export markets and import-competing sectors. This has led to 

increases in U.S. and Florida employment and output in economic sectors that use natural gas 

intensively.7  

 

The research report that follows takes estimates from the economics literature regarding the 

causes, size, and impacts of the price changes in natural gas relative to traditional fuels following 

2005 – 2007 and applies them to Florida’s consumption of energy across four primary types of 

use.8 We then use methods widely accepted by economists to assess and quantify the impacts of 

the ongoing switch to natural gas that has been observed in Florida. We also calculate the 

potential benefits available, particularly in the residential sector, that have not yet reached the 

levels of adoption that might reasonably be expected. The analysis provides these calculated 

benefits for the State of Florida and also for its counties regarding the purchasing power gains for 

Florida households that are attributable to the lower energy prices enabled by advances in the 

efficiency of extraction and usage of natural gas.   
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Executive Summary 
Lower prices drive benefits to consumers 
The lower natural gas prices of the last several decades have effectively freed up household 

income of Floridians that would otherwise have been spent on energy and allowed that income to 

be spent on other goods and services. Effectively, the lower price generated an increase in 

disposable income of Floridians of $4.84 billion in 2018, generated via energy cost savings 

attributable to the lower price of natural gas since 2009. Similar annual benefits, albeit slightly 

smaller due to lower consumption, have accrued in previous years. Those cost savings are then 

available to be spent or saved. The net new purchasing power available to Florida households in 

turn generated net new income to Florida businesses and resulted in increased employment and 

economic output. Using typical Florida household spending patterns, this new purchasing power 

and associated spending and saving creates adds 44,009 sustainable net new jobs and $3.53 

billion annually in net new gross domestic product (GDP) to the Florida economy. 

  

 
 

The intensity of natural gas use has grown over time in Florida. The U.S. Energy Information 

Administration (EIA) reported that Florida accounted for 24 percent of the nation’s new utility-

scale natural gas-fired electric generation capacity between 2008 and 2018.9 Over that same 

period, Florida’s share of the national population grew from 6.1 percent to 6.5 percent.10 So 

while Florida’s strong population growth explains some of the higher switching rate, it does not 

explain all of it. That rapid increase in capacity meant that over the 2008 – 2018 period, Florida’s 

electricity generation fleet went from 47 percent natural gas-fired to 72 percent, while during the 

same period coal-fired generation went from 30 percent to 13 percent.11 Florida has made a 

substantial transition over time away from the traditional fossil fuels of coal and oil into cleaner 

burning natural gas.  

 

While per capita usage rates in household applications have declined in the state and nationally 

with adoption of more energy-efficient housing and appliances, increased usage due to 

population growth and electricity generation has been noticeable. As can be seen below, Florida 

showed positive usage growth rates in electricity generation, and residential and commercial use 

over the 1997 – 2018 period, while industrial use slipped by 14 percent. 
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According to the most recent data from the U.S. Energy Information Administration (EIA), in 

Florida, about 85.6 percent of natural gas use (by Btu) in 2018 was in electricity generation, with 

7.5 percent industrial use, 4.5 percent in the commercial sector, about 1.3 percent in 

transportation, and 1.1 percent in the residential sector. This share of use in electricity generation 

is higher than any other state in the nation. It is indicative of Florida’s warm climate, its large 

share of leisure and hospitality businesses, retail and service sector activity, and low share of 

industrial activity.12 More detailed breakout charts showing the purchasing behavior for both 

Florida and the U.S. by purchasing sector can be found in Appendix D. 

 

Health benefits due to superior environmental profile 
The lessened use of coal and petroleum fuels that began due to tightening environmental 

regulation has meant increased use of natural gas in Florida, with quantifiable environmental and 

health benefits particularly in terms of particulate matter reduction but also in terms of 

greenhouse gases generally. The profile over time of environmental and health benefits would 

closely track with the adoption of natural gas. Those can be compared to a counterfactual 

baseline of what emissions and associated health effects would have been if Florida had stuck 

with fuels previously in use. 

 

Scholars have used the geographically detailed Continuous Emission Monitoring System 

(CEMS) data from the EPA, combined with geographically detailed health outcome data, to 

derive estimates of the health benefits from reduced pollutant emissions from electric power 

plants over the 2010 – 2017 period.13 They impute $60 billion in health benefits that were 

attributable to shifts in generation from dirty fuels, particularly coal, to cleaner power plants, 

including natural gas.14 Using national average per capita rates of benefits, Floridians in 2018 

were about a billion dollars a year better off relative to 2010, when coal-driven air pollution 

levels were higher. These benefits are in addition to those attributable to lower fuel prices. 

 

Growth in competitiveness of energy-intensive sectors 
Several studies have provided estimates of the impact of decreased prices of natural gas on gas-

intensive sectors through use of historical price and employment data. In this report we apply 

that relationship to Florida employment in those intensive use sectors. For businesses that use 
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natural gas as an input to their production activity, lower natural gas prices represent a fall in 

their production costs. Because U.S. natural gas prices have fallen more than those in other 

countries, U.S. companies that use natural gas are more competitive in selling products abroad, 

and in resisting competition in the U.S. from foreign producers. That is, exports increase, and 

imports decrease, improving the U.S. trade balance. This is borne out in the employment data. 

This comparison finds that the most natural-gas intensive sectors in Florida increased their 

employment by 71.4 percent between 2001 and 2020, versus 26 percent for Florida employment 

overall.15 Shift-share analysis finds that the Florida-specific differential effect relative to the 

nation was some 12,766 jobs paying an average of $87,598 per job.16  

 

Little damage to existing resource extraction businesses 
Several states have produced natural gas for many decades, typically in association with 

petroleum production, prior to the advent of hydraulic fracturing technology and associated 

innovations in drilling technology, including horizontal drilling. These prior producers have 

likely lost income as the delivery to markets of increased quantities of gas, with much of it 

coming from new producers tapping previously inaccessible deposits, has kept prices low 

relative to prior levels. This loss to existing producers will have offset some of the gains to those 

states’ consumers, so that net gains are somewhat smaller than in states with large consumption 

and little production. Because of Florida’s historically low rate of production in previous years, 

we have been largely unaffected by changes that lower profitability for prior producers, their 

suppliers, and the natural gas production segment of the market. However, because low prices 

are now the norm, Florida benefits substantially on the demand side, with businesses, 

households, and industrial users all gaining from lower prices. 

 

Additional economic benefits available to Floridians with natural gas expansion 
Florida does not yet enjoy all of the economic benefits that could accrue from the use of natural 

gas. While lower usage intensity in industrial applications is to be expected due to Florida’s 

concentration in services sectors, there is clearly room for expansion, and this matches important 

areas of focus in state economic development planning, particularly in the marine sector but also 

in traditional manufacturing. Residential use, even after controlling for Florida’s climate profile 

that favors electricity as a fuel for home heat pumps and air conditioning, still has substantial 

room for expansion to put it on a par with other states. As of the most recent decade, residential 

penetration and usage still lags substantially, as can be seen below. Broader and deeper market 

penetration through increased availability via an expanded pipeline network would help Florida 

lower residential natural gas prices by allowing amortization of system fixed costs over a broader 

customer base.  

 

Direct use of natural gas in the home enables energy efficiency.17 The International Gas Union 

calculates that for every 100 MMBtu in source energy, by the time it is delivered to the 

customer, natural gas results in 91 MMBtu delivered, versus 36 MMBtu when that same source 

energy of natural gas is used for electricity generation and then delivered to the customer.18 
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The power system redundancy that is possible with natural gas complementing the existing 

electricity grid is important for both households and businesses. Just as households have installed 

natural gas-fired generators to power their homes in the event of a failure of the electricity grid, 

many businesses will have demand for fuel, likely compressed or liquified natural gas, to be 

stored on site with the objective of maintaining operations even when the electricity grid has 

been compromised. Even as technological advances occur that lower the cost of the battery 

storage, photovoltaics, and wind generation necessary to warrant increases in investment in 

renewables, natural gas will continue to be an important fuel. It provides the low-cost quick 

dispatch capacity that will be necessary to compensate for the peaks and valleys of production 

capacity and network demand. 

 

Further, in the same way that regulations on toxic emissions stifled coal-fired electricity 

generation, anti-pollution regulation may also provide a source of demand, particularly in the 

marine sector where Florida has an extensive presence. International Marine Organization (IMO) 

regulations currently being implemented call for ocean-going ship engines to use fuels that are 

cleaner than the traditional heavy-sulfur bunker oil, with natural gas projected to be a major part 

of the solution.19 Current employment data indicate that Florida’s industrial concentration in the 

Cruise Ship sector has an employment density that is more than 10 times the national average.20 

The availability of liquified natural gas to fuel these vessels will make Florida’s cruise ship 

industry cleaner as well as more efficient and competitive. While the current COVID-19 crisis 

has deeply depressed demand for travel and leisure and hospitality activities, the recovery of 

Florida’s key tourism sectors, including cruising, will greatly spur energy sales as well as 

employment and incomes more generally. 
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Key Findings 
 

• Standard economic models suggest that the 2018 impact of the long run decline in natural 

gas prices, created some 44,000 net new jobs, $1.93 billion in new labor income, $3.53 

billion in new GDP, and $317.4 million in new state and local tax revenue annually that 

stays in the state. This is in comparison to current (August 2020) total nonfarm 

employment of 8.53 million in Florida, and average annual job growth of 158,400 for the 

decade ending December 2019. 

 

• At national average per capita rates, 2018 health benefits to Floridians relative to 2010 

pollution levels attributable to switching into natural gas for electricity generation totaled 

some $7.84 billion over that eight-year period, or almost $1 billion per year. 

 

• Growth in energy-intensive market sectors has added an additional 15,988 sustainable 

jobs paying an average of $84,738 per job. These jobs exceeded Florida average earnings 

by 62 percent. 

 

• The U.S. EIA, in its reference case (i.e., baseline estimate) for natural gas prices expects 

the natural gas spot price at Henry Hub to remain near $4 (in constant 2019 dollars) per 

million Btu until the end of the forecast horizon in 2050. 

 

• Total natural gas usage in Florida has increased by 216 percent over the 1997 to 2018 

period, versus 43 percent for the nation as a whole. 

 

• Florida is expected to gain some 1.1 million households over the 2020 – 2029 period. 

Even with declining per capita usage rates, this population growth implies that total 

demand will increase.  

 

• The breakdown over the last several years of the close tracking between the Florida 

citygate price from the lower prices prevailing for natural gas at the Henry hub suggests 

that pipeline capacity may have become increasingly constrained, driving prices of 

delivered natural gas to the incremental consumer higher.. 

 

• Florida has only 31 percent of the gas pipeline per person it would need were it to be at 

the national average. Florida households use only 5.1 percent of the national average 

usage per person. 

 

• The average Florida residential customer must support proportionately more pipeline 

mileage and associated overhead expense than the average customer in the U.S. 

Installation of additional capacity to serve more households at a higher penetration rate 

would help lessen this expense. 

 

• Florida’s overall per capita energy use is low, ranking 48th among the states in 2018 with 

per capita usage of 202 million Btu per year.  
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The Economic Impact of Natural Gas in Florida 
Natural gas in 2020 supplies about one-fourth of all energy used in the U.S., up 43 percent in 

2018 from 1997 levels, with much of that change occurring since 2008. In Florida, the switch 

into natural gas has been more rapid than in most states, with 216 percent cumulative growth 

over that same period, and our state has already benefitted substantially from increased use of 

natural gas to meet energy needs, including in the home, in businesses, and in electricity 

generation. Across key industries, from electricity generation to construction, health care, food 

service, transportation, HVAC, and other applications, gas has provided reliable, inexpensive, 

and environmentally friendly energy to power Florida’s economic growth.  

 

 
 

As noted by the U.S. EIA, natural gas prices typically vary between states and cities. Factors that 

affect price may include distance from where natural gas is produced or stored, availability and 

capacity of transmission pipelines to move natural gas from producing areas, storage facilities, 

and trading hubs to distribution hubs, volumes and characteristics (such as timing and volatility) 

of consumer demand, costs of distribution, taxes, and other charges, state regulations, and, 

availability of competing suppliers.21  

 

We approach the economic benefits of natural gas using the standard approach of applying a 

multiplier model to track the dollar flows of spending on good and services, on infrastructure, 

certain elements of business spending, and, most importantly, after accounting for the shift to a 

new equilibrium lower price (in inflation-adjusted terms) that has followed supply innovations. 

We look at the difference between the price of natural gas pre- and post-supply innovation, 

measuring the dollar value of the consumption that otherwise would have occurred in lesser 

quantities and at higher prices in Florida but for the increased supply nationally of natural gas.  

 

Benefits from lower prices have clearly rippled through to the Floridians who are the final 

consumers of that energy, who benefit from the lessened pollution of a cleaner burning fuel, and 

who may fill the new jobs in the industries that use natural gas intensively. As can be seen 

below, residential usage per capita has been declining in Florida and in the nation. The increased 

efficiency of gas household appliances and of homes themselves in terms of improved thermal 
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insulation have contributed to this trend. Florida continues to use natural gas for residential 

applications at less than one-tenth the national rate. Over the 2010 – 2018 period, Florida 

residential usage was 5.4 percent of the national residential usage rate. Given current and 

expected future price trends for natural gas relative to alternative sources, substantial untapped 

potential exists for Floridians to benefit from lower prices. 

 

 
 

The economic and demographic outlook for Florida 
Florida has historically seen population and economic growth rates much greater than those for 

the nation overall. Demographers note that Florida’s population growth rates have ranked among 

the top seven states in each decade since 1920, and in most decades ranked in the top four.22 

 

The migration of people, from sources both domestic and international, into Florida has had 

profound effects on population and on Florida’s economy. Today, as a result of the 2010 Census, 

New York and Florida each have 27 representatives in the U.S. House of Representatives, a 

share proportional to their population. Population forecasts suggest that Florida will gain two 

additional seats as a result of the 2020 Census, taking it to 29, and that New York will lose one, 

taking it to 26. This is the continuation of the long-term trend as Americans migrate from the 

Northeast and Midwest to the South. As late as 1952, the Florida delegation to the 435-person 

U.S. House was 6 representatives, while New York sent 43. A larger Florida economy uses more 

energy, and Florida’s brand image as a subtropical paradise of fresh air and clean, white beaches 

calls for a continued shift out of traditional fuels into cleaner natural gas.  

 

Forecasts for the coming years suggest that the United States will grow by a total of 19.3 percent 

between 2020 and 2050.23 During that same period, Florida is expected to grow by 37.6 percent, 

or by a total of almost 8.2 million new residents. If Florida were instead to grow over that period 

at the projected nationwide growth rate, the 8.2 million expected new residents would be reduced 

by 3.98 million. These large projected population changes will afford additional opportunities for 

reduced pollution through switching away from coal and petroleum power generation. 
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Population growth for Florida over the four past decades and expected growth over the coming 

four decades can be seen in the chart below. While growth in the 2010 - 2020 decade, at 2.7 

million people, is not as large as the 3.2-million-person growth attained over the 1980 – 1990 

period, it exceeds the growth of all states except Texas. 

 

 
 

If the inbound migrants of the 2020 – 2030 period were to have the same family structure 

characteristics as Florida is estimated to have in 2020, these almost 2.7 million new residents 

would represent almost 1.1 million new households. If we expanded the view to 2020 – 2050, the 

8.2 million new residents would constitute some 3.34 million new households. However, the age 

profile of these new residents will be substantially different from previous years, due largely to 

the retirement of the baby boomer (birth years 1946 – 1964) generation. 

 

Economic growth trends closely resemble those of population growth trends. The Florida 

economy in recent decades continues to grow at a substantially faster rate than the national 

economy. This is true even when considering the larger than national average impact to Florida 

of the Great Recession. Using January 2000 employment as a base, the cumulative growth in 

nonfarm employment in Florida, at 31 percent, is almost twice as large as employment growth in 

the nation as a whole. These trends imply that commercial natural gas usage will remain robust 
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Population growth rates reflect ongoing demographic trends, with the peak birth years of the 

baby boom (1946 – 64 birth years) giving way to subsequent lower birth rates. Gen X (1965 – 

79) was followed by the millennials (1980 – 1994) who have become the largest population 

group in the nation as the baby boomer generation ages.  

 
Slower national growth rates notwithstanding, since the time of the Great Recession, Florida 

population growth has substantially exceeded the national population growth rate, with Florida 

growing by a cumulative 16 percent versus eight percent for the nation over the 2008 – 2019 

period, so that Florida growth over this period is almost exactly double the national growth rate: 

 

 
 

These trends appear likely to continue into the future. Some of the primary drivers of relocation 

decisions by those who come from other states into Florida are longstanding, and include job 

opportunities, desire for a warmer climate and outdoor activities, and, an affordable lifestyle. 

Since the passage and implementation of the 2017 Tax Cuts and Jobs Act, there is also a change 

in the relative cost of living driven by lessened deductibility of state and local taxes under the 

Federal income tax code. Because of Florida’s lack of a state income tax and its relatively 

modest property tax burden, along with its comparatively modest level of unfunded state pension 

liabilities, Florida’s attraction for inbound migration from other states continues to increase. 
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Population growth will continue.24 Even though national population growth rates are falling due 

to the demographics of the post-war generations, the cumulative growth in the number of 

residents of Florida means that a somewhat slower rate of growth will still attract close to the 

same number of households as previous decades. 

 

These new households will need energy to run their homes and their lives outside of the home. 

Florida continues to switch electricity generation and powering of home appliances away from 

traditional sources that generated greenhouse gases and noxious pollutants into relatively cleaner 

natural gas. Some commentators suggest that a phased-in transition to 100 percent renewable 

energy sources might be possible or even desirable for our state. But the reality is that we are still 

decades away from widespread and cost-effective energy storage solutions that might allow more 

economical and widespread adoption of renewables given the time of day limitations of 

photovoltaics the intermittent nature of wind power. The morning and evening peaks in the shape 

of the daily load (the “duck curve”) are still far from solvable, and mandated use of renewables 

would drive energy prices to levels likely to be unacceptable to Florida consumers and voters. 

Even decades down the road, the affordable cost and rapid dispatch capabilities of natural gas 

mean it will be an essential part of any set of sustainable energy policies. 

 

Growth in total consumption in Florida has averaged 43,310 bn Btu per year between 1990 – 

2017, for a cumulative growth of 315 percent over that generation-long period. 

 

 
 

However, as can be seen below, the untapped potential for household usage of natural gas in 

Florida is substantial. Among the 20 largest most populous states in the nation, Florida has the 

lowest per capita usage in the household sector. Among the 50 states, only Hawaii uses less. 
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While natural gas usage is not as widespread in the Southeastern U.S. as in the rest of the country 

due to warmer winters, usage could still expand in Florida from its current 12 percent of homes 

and convey substantial benefits. 

 

Higher household disposable income via lower natural gas prices 
Because Florida, with its large population, hot summers, extensive leisure and hospitality 

facilities, and well-developed retail sector, is a major consumer of energy, while at the same 

time having only trivial rates of oil and gas extraction, the net effects of lower natural gas prices 

are skewed towards gains to consumers in benefits via higher purchasing power.  

 

To illustrate this, here we use 2009 as the year in which the price effects of increased domestic 

natural gas production became readily apparent. From January 1997 until December 2008, the 

price per million Btu averaged $6.87 (in constant 2019 dollars), while from January 2009 until 

the end of 2019, the price per million Btu averaged $3.67 (also in constant 2019 dollars). This is 

similar to the price differential found and analyzed by Hausman and Kellogg in their 2015 

National Bureau of Economic Research (NBER) study entitled “Welfare and Distributional 

Implications of Shale Gas.” This study provided new estimates of natural gas supply and 

demand elasticities and estimated broad welfare and distributional effects of the natural gas 

supply boom of the last two decades.25 They found net economic benefits, not including 

environmental impacts, of $48 billion nationally in 2013. These gains consisted of $74 billion 

per year in benefits to consumers via lower prices and were partially offset by a reduction of $26 

billion per year to U.S. energy producers, where existing natural gas producers were hurt by 

lower prices. 

 

Importantly, Hausman and Kellogg found that the bulk of the natural gas price changes were 

passed through to final consumers of energy rather than being transferred to utility shareholders 

or to other businesses in the production supply chain.26 As natural gas prices fall, the benefit to 

consumers rises, effectively freeing up a share of their purchasing power to be spent on other 

goods and services.27 Florida has very little existing production and has seen high growth in 

population and natural gas usage.  
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Looking at usage patterns over time, we see that Florida’s total consumption of natural gas has 

risen from 547.2 trillion Btu (TBtu) in 1999 to 1,511.1 TBtu in 2018.28 In 2018, which is the 

most recent year for which EIA reports data, Floridians saved $4.84 billion (in constant 2019 

dollars) relative to what it would have cost to purchase the same volume of gas at the average 

price that prevailed in the twelve years prior to 2009.29 Thus, the impact figures discussed here 

are based on comparing the price of natural gas to its own previous higher price. But, it is not 

just that the price of natural gas has diverged downwards from its longer run average, but it has 

also diverged downwards relative to the West Texas Intermediate (WTI) baseline that it had 

tracked faithfully for years.30 While price forecasters rarely have perfect foresight, it is notable 

that the U.S. EIA baseline forecast for natural gas prices maintains the per million Btu price of 

natural gas in domestic markets at below $4 (in constant 2019 dollars) for the next three decades 

until 2050.31 Thus, it is not just that energy prices overall fell, it is that natural gas became 

cheaper relative to traditional alternative fuels. Natural gas went on sale and it has stayed on 

sale.32 

 

 
 

Receiving a $4.84 billion dollar increase in purchasing power has implications for Florida 

households. Standard input-output models that map changes in spending throughout the 

economy suggest that the 2018 impact of these energy price savings, given the income shares of 

Floridians, created some 44,000 net new jobs, $1.93 billion in new labor income, $3.53 billion in 

new GDP, and $317.4 million in new state and local tax revenue.33 In a healthy year, Florida 

creates somewhere around or just north of 200,000 net new jobs. One relevant way to think of 

the annual benefit enjoyed by Floridians from their purchases of lower priced natural gas is as a 

free gift of enough purchasing power to equal the economic effects of three months of typical 

Florida job growth.   

 

Reduced pollution due to the switch into a cleaner fuel 
Pollution reduction is an additional source of benefits attributable to switching into natural gas.  

Holladay and Soloway (2016) note that natural gas combustion produces lower levels of carbon 

dioxide, sulfur dioxide, and nitrogen oxides than competing fuel sources, reducing pollution 

emissions from the electricity sector.34 Mason, Muehlenbachs, and Olmstead (2015) note this 

and other externalities, some positive, some negative, associated with increased natural gas 
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production.35 They note that an historical perspective suggests that this resulted in a marked 

change in emissions, particularly sulfur dioxide and carbon dioxide, from 2009 onward.  

 

The U.S. EIA notes that SO2 and NOx regulations, including the acid rain cap-and-trade 

program deadlines in 1995 and 2000, expansion of the EPA NOx trading program to include 

most states east of the Mississippi River, and the 2011 and 2015 EPA Mercury and Air Toxics 

Standards (MATS) encouraged these changes. 36 Switching from coal into natural gas has been 

encouraged by phased implementation of regulations under the Clean Air Act Amendments of 

1990.37 The cost for scrubbers and other emissions reducing technologies raised the cost of using 

coal for electricity generation. The higher regulatory burdens made it more expensive for coal-

fired plants to operate, and this change in relative prices was then compounded by the 

technological innovations that increased the supply of natural gas to U.S. markets beginning in 

the mid-2000s. The switch away from coal into natural gas thus began in the 1990s, but 

accelerated in the 2000s, as the low price of natural gas and the low cost of installation, relative 

to coal, of highly efficient combustion facilities.  

 

Because Florida is a fast-growing state, the amount of energy used has grown at a faster rate 

than in the nation as a whole. For Florida, the change in generation (in bns of Btu) is presented 

in the chart below. From the time coal generation peaked at 72.5 bn Btu in 2000 until 2017, 

usage declined by 46 percent, at the same time as natural gas usage increased by 259 percent. 

 

 
Holland, et al., in a 2018 NBER study entitled “Decompositions and Policy Consequences of an 

Extraordinary Decline in Air Pollution from Electricity Generation,” use the highly granular 

location data provided by the U.S. EPA Continuous Emission Monitoring System (CEMS) 

database to generate statistical estimates of total and per capita benefits from reduced pollutant 

emissions from electric power plants over the 2010 – 2017 period.38 Of the estimated $112 

billion ($369 per capita) in reductions in annual damages, $60 billion, or just more than half, was 

attributable to shifts in generation from dirty fuels, particularly coal, to cleaner power plants, 

including natural gas.39 For the purposes of the current analysis, an initial assumption would be 

that at average per capita rates, 2018 benefits to Floridians relative to 2010 pollution levels 

totaled some $7.84 billion over that eight year period, or almost $1 billion per year.40 Because 

they are not cash benefits but instead are increases in well-being that are based on the statistical 

value of improved health and lifespan, they cannot be spent at the grocery store or at the mall. 
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They are measured in terms of reduced asthma, COPD and other air pollution-related ailments. 

These benefits are in addition to those attributable to lower fuel prices. 

 

Cost advantage in natural gas intensive industries 
Arezki and Fetzer (2016) find that the large and persistent cost advantage to U.S. manufacturing 

firms has led to about a six percent increase in manufactured exports. They suggest that the 

relatively high cost of transporting natural gas, attributable to the need to liquify, transport, and 

re-gasify, means that natural gas markets are less integrated internationally than are other energy 

markets. The persistent nature of the price differential encourages firms to make the 

complementary investments necessary to exploit this competitive advantage. Domestically, 

pipeline transportation is expected to continue to produce the low prices seen in recent years. 

Melick (2014) finds that output in the most energy-intensive manufacturing sectors has 

increased by 30 percent or more due to the favorable natural gas price differential. 

 

For businesses that use natural gas, recent lower prices for a key production input improves their 

cost competitiveness. The Hausman and Kellogg results suggest that low-cost natural gas 

stimulated domestic U.S. manufacturing activity. The authors use data from the 2002, 2007, and 

2012 Economic Censuses to compare the pre-boom period, 2002 to 2007, with the boom period, 

2007 to 2012. They compare industries above and below the 90th percentile in their intensity of 

natural gas use, labeling the first group "highly dependent" on natural gas and the second group 

"less dependent." They find that industries that are highly dependent on natural gas contracted 

less during the post-2008 economic downturn, and increased rather than decreased employees' 

compensation, arguably—though not conclusively—as a result of the favorable shock to natural 

gas prices that coincided with the economy-wide recession. 

 

Here we use the Melick (2014) list of energy intensive manufacturing sectors and examine the 

performance of these sectors in Florida. These data and the associated analysis of the shift in 

industry shares can be done using the Economic Modeling Specialists International (EMSI) 

software to examine changes over time. The model is based on federal Bureau of Labor 

Statistics (BLS) quarterly census of employment and wages (QCEW) employment for 2019Q3 

and previous periods. Performing this comparison shows that the most natural-gas intensive 

sectors in Florida increased their employment by 71.4 percent between 2001 and 2020, versus 

26 percent for Florida employment overall.41 The result of this differential is that the Florida-

specific effect relative to the rest of the economy and the performance of the sector nationally 

was a net gain of some 12,766 jobs paying an average of $87,598 per job.  

 

Additional Potential Gains Remain in the Household Sector 
As can be seen in the Figure below, total residential usage has increased in Florida at a faster rate 

than for the nation as a whole. Much of this differential is due to faster growth of population in 

Florida relative to the rest of the nation. 
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Florida growth in the number of households and the associated number of homes in the housing 

stock can be seen in the Figure below, taken from work done by Zhao for the National Home 

Builders Association. Florida had a population growth rate in 2015-2016 that was almost 2 

percent annually, matched only by Nevada and Idaho, and exceeding Washington, Oregon, 

Arizona, Colorado, and Texas. Those states with slower growth in population had older vintage 

homes. This is true for Florida, as can be seen below. Florida’s population growth, at 1.8 percent, 

and average age of the housing stock, at less than 30 years, put it among the states in the upper 

left of the chart. 

 
Source: Zhao, Na "Age of Housing Stock by State,” NAHB, August 27, 2018 

County-specific impacts 
The take-away from the chart above is that even though total residential usage has grown by 

approximately 30 percent over the 1997 – 2018 period, much of that growth differential is simply 
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due to the number of homes being built, which fundamentally reflects population growth and the 

traditional movement of population out of the colder East and Northeast and into the South.42 

However, the benefits of lower gas prices have not been fully realized in households across 

Florida. Current statistics show that across the nation there are 4.04 mile of gas pipeline per 

thousand residents, however Florida has only 31 percent of the gas pipeline per person it would 

need were it to be at the national average.43 This is consistent with the low usage rates registered 

by residential users of natural gas.44 Florida households use only 5.1 percent of the national 

average usage per person. Given that the Florida’s 31 percent of the national gas pipeline per 

person mileage is much larger than the 5.1 percent natural average usage, this means that the 

average Florida residential customer must support proportionately more pipeline mileage and 

associated overhead expense than the average customer in the U.S. One would expect this to lead 

to higher residential prices in Florida relative to the national average. Installation of additional 

capacity to serve more households at a higher penetration rate would help lessen this expense. 

The breakdown over the last several years of the close tracking between the Florida city gate 

price from the lower prices prevailing for natural gas at the Henry hub suggest that pipeline 

capacity may have become increasingly constrained, driving prices of delivered natural gas to the 

incremental consumer higher. Addressing these issues would allow more residential customers in 

Florida to benefit from natural gas appliances and the expected lower long-run prices of natural 

gas.45 

 

 
Source: U.S. Census, American Housing Survey, author’s calculations 
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As can be seen above in data from the U.S. Census Bureau’s American Housing Survey, no 

Florida county has over 25 percent of households that use natural gas as a heating fuel. As might 

be expected some of the greatest concentrations are in counties that tend to experience colder 

weather than Peninsular Florida. 

 

In contrast, the figure below shows the estimated total number of housing units per county that 

use natural gas as their fuel for heating. There is clearly a bias towards Florida’s larger counties, 

with Miami and Tampa leading the pack, while Orlando and Jacksonville also have large 

numbers of houses connected to piped natural gas, as do Pensacola (Escambia) and Fort Walton 

Beach (Okaloosa). 

 
Source: U.S. Census, American Housing Survey, author’s calculations 

 

The paucity of natural gas residential customers is further verified with a quick visual 

examination. Min, et al (2010) examine residential end use characteristics for fuels including 

natural gas. As can be seen in the map below, Florida and Northern New England are largely 

devoid of local areas that are intensive residential users of natural gas.  
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Source: Min, J., E. J. Hausfather and Q. F. Lin. 2010. A high-resolution statistical model of residential 

energy end use characteristics for the United States. Journal of Industrial Ecology.  

 

The U.S. EIA publishes Form EIA-176, which contains utility-reported information about the 

number of Florida natural gas customers by type of customer. Florida has 759,925 residential, 

69,143 commercial, 491 industrial, and 58 electricity generation customers that are served by 

Florida gas distribution entities. Relative to the number of housing units listed by the U.S. 

Census, 7.86 percent are served by piped natural gas, when assuming that one residential 

connection serves one household. As the American Housing Survey (AHS) data cited below 

would suggest, multi-family residential dwellings likely play a substantive role in driving the 

connection count. Nationally, and excluding Florida, that ratio rises to 53.03 percent. The Form 

EIA-176 data suggest that in the rest of the U.S. a house is 6.75 times as likely to be served by 

natural gas as it is in Florida. 

 

The AHS provides information about the characteristics of housing units across the United 

States. The most recent data available in the public use file estimate that about 68.4 percent of 

housing units in the nation are served by piped gas. For Florida, the corresponding AHS-listed 

figure is 13.8 percent. For the U.S. the growth in the number of housing units from 2015 – 2017 

was 2.8 percent, while for fast-growing Florida is was 6.3 percent. As might be expected when 

starting from a low gas penetration rate, as did Florida, the percent growth from the earlier period 

was higher, at 16.9 percent, versus 3.5 percent for the more mature national market as a whole.  

 

While limitations to publicly available information preclude detailed examination of within-state 

growth patterns, it appears that Tampa led the way among large Florida metros with an increase 

of 65.4 percent in the number of homes served with gas, with that increase occurring over the 

four year 2013 – 2017 period. Looking at the four largest metro areas of Miami, Tampa, Orlando 

and Jacksonville, the AHS estimates that 8.6, 7.9, 8.3, and 4.2 percent, respectively, of housing 

units have piped gas service.46 We assume those ratios to be correct and then examine using 

detailed county level data those homes that are listed as having a primary heating source of 

“utility gas” (as opposed to bottled gas). It appears that a greater share (about double) of these 
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perhaps more rural areas use gas as a primary heating fuel, relative to the four largest metro 

areas.  

 

Appendix C shows data published by the U.S. Census Bureau that are derived from the 

American Housing Survey that is administered across the nation. What can be seen in the Table 

is that about 4.6 percent of housing units in Florida use piped natural gas as their heating source. 

More detailed data is available for the four largest metro areas in the state (Miami, Tampa, 

Orlando, and Jacksonville). According the AHS counts, these metro areas represent 

approximately 58 percent of the housing units in the state. For these metro areas we also have 

information about the share of housing units that use piped natural gas for any purpose, so that 

the 4.6 percent share using natural gas for heating is a subset of the total residential connections.  

 

In some ways, this makes sense. Because of Florida’s warm winter climate, relatively many 

houses use electric heat pumps, and relatively fewer use natural gas-fired furnaces. For example, 

Michigan leads the nation in terms of residential natural gas usage, at 32.25 bn Btu per person 

per year, and colder states generally show higher usage rates.47 Florida households use only 5.1 

percent of the national average usage per person. Part of this is to be expected given the 

relatively warm winters in our state, as gas furnaces tend to be preferred in colder climates. The 

contrast in seasonality patterns between residential usage and usage for electricity generation can 

be seen in the Figure below. 

 
 

On a per capita basis Florida households have low usage of energy overall, ranking 48th among 

the states in 2018.48 Florida has about 6.5 percent of U.S. population but uses about 13 percent of 

the natural gas for electricity generation of the total delivered in the U.S. for that purpose. In 

contrast, Florida uses only about one third of one percent of the natural gas delivered in the U.S. 

to residences. Controlling for these factors, we estimate that residential natural gas usage would 

rise by as much as a factor of five across the state were sufficient distribution capacity to be 

available. 

 

To collect better information on the characteristics of local household usage patterns beyond that 

provided by the American Housing Survey, we enlisted the help of several member gas 

distribution companies that are members of the Florida Natural Gas Association. These firms run 
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rebate or incentive programs intended to encourage residential customers to adopt gas-fired 

appliances. Data from those firms support the AHS finding that Florida customers’ preferred gas 

usage patterns in new construction center on water heating (both tankless and water tank usage), 

ranges and cooktops, clothes dryers, and fireplace log applications. A smaller share (between 5 

and 18 percent, depending on geographic location) of incentive/rebate payments in new home 

construction were made to support installation of furnaces (central or wall). This is consistent 

with the AHS data. Because of differences in the structure and features of rebate/incentive 

programs across distribution companies, including differences in types of appliances that could 

be supported, as well as methods of purchase, direct comparisons of appliance purchase patterns 

cannot be made. 

 

If we look instead at retrofit or replacement installations to existing homes, much the same 

pattern of purchases can be seen, but with the addition of gas-fueled emergency generators rank 

below water heaters and ranges and cooktops, but above clothes dryers and fireplace logs. The 

demand for redundant power generation capability seems likely to rise in Florida and elsewhere 

if more severe weather conditions are perceived as being likely to affect the electricity grid. This 

logic is also likely to apply to industrial and commercial applications as well as residential. 

 

It is clear from these local data that home heating is secondary to water heating, cooking, and 

clothes drying. Low rates of market penetration in Florida counties in turn create a price issue. 

When administrative service costs must be apportioned over a relatively smaller number of 

customers, total cost per customer may rise. For those areas with limited infrastructure to support 

distribution, if pipeline capacity constraints become binding, the bid process will cause prices for 

the incremental user to increase. 

 

Using EIA data, we calculate the amount of natural gas sales in billions of Btu to residences that 

should have been made if Florida behaved as the other states. Actual residential sales volume 

was reported at 15,791 bn Btu in 2018. However, predicted residential sales, given Florida’s 

population, its average winter temperatures, and the average price charged by local distribution 

companies to residential customers, were estimated to have been from 143,651 bn Btu to 

173,584 bn Btu for a state with our population, climate, and prices. Assuming that Florida had 

been consuming a normal amount at the residential level relative to its population and climate, 

and that the change in the Henry Hub price since 2009 was passed through to the customer, then 

between $450 million and $550 million per year could have been saved by consumers. This 

hypothetical, however, is more of a measure of opportunity lost, as Florida continues to be an 

anomaly in terms of natural gas usage in residences. 

Conclusion 
Florida is a rapid-growth state relative to the rest of the nation, and this presents both challenges 

and opportunities in the energy realm. Natural gas is well-positioned to support population 

growth trends to the economic and health benefit of Floridians. The primary challenge to 

increased adoption by residential, industrial, and commercial users would appear to be a 

distribution infrastructure that is well below what is common in other states on a per capita basis. 

 

Much of the economic impact of Florida’s shift to natural gas, as measured by the increment to 

state and local GDP, is driven by the increase in purchasing power of the users, both direct and 
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indirect, of natural gas. These cost advantages appear likely to be sustained over decades to come 

given the abundance of local supply and the non-trivial cost of international transport.  

 

However, the beneficial economic impact of more extensive use, particularly in the residential 

sector, could be much larger than it is today. This would flow from increased availability across 

geographic regions of the state, and in the consumer and business uptake that would result. The 

regional resilience for both households and businesses, and thus for Florida, would be increased 

by the availability of a natural gas fuel alternative to the electricity grid.  
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Appendix A: The IMPLAN Model 
 

We use models constructed in the IMPLAN economic impact modeling software environment 

(www.implan.com) to identify Florida-specific multipliers for the spending described above. 

IMPLAN is a member of the class of tools known as input-output models. Such models allow 

identification of the indirect and induced spending, or “multiplier effects,” also known as “ripple 

effects,” that are generated by direct spending elements such as those described in the body of 

the text above. These models use data on inter-industry linkages that are derived from data 

collected by the U.S. statistical agencies in their periodic surveys of businesses such as the 

annual Survey of Manufactures, and the Economic Census that is conducted every five years. 

The data from these and other surveys allows analysts to see from which sectors where 

businesses buy their inputs and to whom they sell their outputs. This process allows analysts to 

identify linkages between economic sectors and subsectors and construct a matrix that relates 

input-output (IO) relationships. The IMPLAN IO model consists of 536 sectors that correspond 

to the various types of businesses throughout the economy, as well as to personal spending by 

households at 10 different income levels, and by government entities, and the model specifies the 

spending linkages that on average exist between them. The model used in this analysis is 

calibrated to reflect the differences in relationships, as compared to the national average 

relationships for each sector, between sectors in Florida and each of its 67 counties. 

 

  

http://www.implan.com/
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 Appendix B: Model Inputs and Assumptions 
 

Increased economic activity in the community and in the State of Florida due to the presence of 

natural gas flow from several sources. These include the increased household expenditures of 

electricity users across the commercial, industrial, and residential sectors from both direct (as a 

fuel in heating or other uses) use and indirect use (via electricity generated with natural gas and 

delivered to the end user) 

 

We use reported 2017 and 2018 (depending on availability) expenditures for natural gas for all 

sectors taken from data series published by the U.S. Energy Information Administration (EIA) in 

assessing economic impact, including data on current expenditures for quantities used (measured 

in millions of Btu). These data are then matched with natural gas price data to establish dollar 

volume of expenditure. These amounts are compared with price per million Btu for WTI, which 

tracked closely with natural gas prices until 2008. The calculated average difference in before 

and after prices for natural gas, multiplied by natural gas volume, constitutes a measure of the 

savings from adoption by Floridians of direct and indirect uses of natural gas. Total savings by 

user are then summed to show the amount of increased expenditure that can be made in other 

sectors as a result of savings on natural gas.  

 

Key EIA data series are taken from the State Energy Data System (SEDS) and can be found at: 

https://www.eia.gov/state/seds/seds-data-complete.php 

 

  

https://www.eia.gov/state/seds/seds-data-complete.php
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Appendix C: Share of Housing Units using Gas Provided by Utilities 
 

Utility Gas as House Heating Fuel, by County 
Geographic Area Name Total Houses Total Utility gas Gas share of Total 

Alachua County, Florida 97,048 16,234 16.7% 

Baker County, Florida 8,625 107 1.2% 

Bay County, Florida 70,199 6,468 9.2% 

Bradford County, Florida 8,993 278 3.1% 

Brevard County, Florida 228,888 21,440 9.4% 

Broward County, Florida 682,088 14,766 2.2% 

Calhoun County, Florida 4,556 222 4.9% 

Charlotte County, Florida 76,150 1,005 1.3% 

Citrus County, Florida 62,762 575 0.9% 

Clay County, Florida 73,398 438 0.6% 

Collier County, Florida 140,942 3,431 2.4% 

Columbia County, Florida 24,985 706 2.8% 

DeSoto County, Florida 11,996 37 0.3% 

Dixie County, Florida 6,520 47 0.7% 

Duval County, Florida 354,387 8,754 2.5% 

Escambia County, Florida 118,740 20,198 17.0% 

Flagler County, Florida 40,629 490 1.2% 

Franklin County, Florida 4,297 72 1.7% 

Gadsden County, Florida 17,080 1,053 6.2% 

Gilchrist County, Florida 6,511 21 0.3% 

Glades County, Florida 4,433 23 0.5% 

Gulf County, Florida 5,359 927 17.3% 

Hamilton County, Florida 4,485 209 4.7% 

Hardee County, Florida 7,772 33 0.4% 

Hendry County, Florida 12,027 27 0.2% 

Hernando County, Florida 73,541 1,301 1.8% 

Highlands County, Florida 41,026 404 1.0% 

Hillsborough County, Florida 516,478 28,249 5.5% 

Holmes County, Florida 7,016 40 0.6% 

Indian River County, Florida 57,403 1,319 2.3% 

Jackson County, Florida 16,894 598 3.5% 

Jefferson County, Florida 5,771 12 0.2% 

Lafayette County, Florida 2,095 36 1.7% 

Lake County, Florida 130,190 13,949 10.7% 

Lee County, Florida 271,861 4,984 1.8% 

Leon County, Florida 112,918 10,596 9.4% 

Levy County, Florida 16,433 199 1.2% 

Liberty County, Florida 2,381 39 1.6% 
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Madison County, Florida 6,682 422 6.3% 

Manatee County, Florida 143,652 9,340 6.5% 

Marion County, Florida 136,514 14,786 10.8% 

Martin County, Florida 63,865 1,225 1.9% 

Miami-Dade County, Florida 870,051 22,577 2.6% 

Monroe County, Florida 30,982 271 0.9% 

Nassau County, Florida 31,241 263 0.8% 

Okaloosa County, Florida 77,403 18,022 23.3% 

Okeechobee County, Florida 13,759 95 0.7% 

Orange County, Florida 458,613 18,567 4.0% 

Osceola County, Florida 99,158 3,108 3.1% 

Palm Beach County, Florida 548,216 15,490 2.8% 

Pasco County, Florida 199,227 8,968 4.5% 

Pinellas County, Florida 407,720 16,274 4.0% 

Polk County, Florida 231,260 6,573 2.8% 

Putnam County, Florida 28,264 2,001 7.1% 

St. Johns County, Florida 86,268 3,256 3.8% 

St. Lucie County, Florida 112,872 3,515 3.1% 

Santa Rosa County, Florida 61,345 4,926 8.0% 

Sarasota County, Florida 180,551 5,860 3.2% 

Seminole County, Florida 167,304 8,035 4.8% 

Sumter County, Florida 54,636 13,434 24.6% 

Suwannee County, Florida 15,083 425 2.8% 

Taylor County, Florida 7,356 719 9.8% 

Union County, Florida 3,892 25 0.6% 

Volusia County, Florida 212,985 8,952 4.2% 

Wakulla County, Florida 11,068 76 0.7% 

Walton County, Florida 26,432 1,420 5.4% 

Washington County, Florida 8,484 189 2.2% 

  Total 7,621,760 348,101 4.6% 

Source: U.S. Census, 2014-2018 American Community Survey, Table B25040 
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Appendix D: Florida and U.S. Natural Gas Usage Growth by Type of Purchaser,  
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