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1 Overview

This document provideall the energy price and demaeéerencdorecastgor the 2009 Energylen and
policy development process. Sectprovides an overview of the econometric modeling and analysis
technique used to derive the energy demand andnefieeencdorecastshat support the New York
energy planning and policy development process. SeBima summary of the annualized growth rates
for all fuels,i.e. distillate, residual, kerosenguefied petroleum gad. PG), natural gas, coal, and
gasolingin all setors,i.e.residential, industrial, commercial, transportation, and electricdy 2009
through 2028. Sectie® through 7contain the price and demand reference forecast data sets for all fuels
in all sectors. Statewide energy prieéerencdorecass are shown by fuel type and sector market and
are in 2009 constawollars, nominal dollardBritish thermal ung (Btu), and physical units. The New
York energy demanteferencdorecastsare shown according to fuel type andriret sector as well as in
Btu and physical unitsAppendices Aand B contairthe confidence intervals (upper and lower bounds)
for all energy price and demand forecasts in all seatespectively Appendices C and D contamodel
validation and analysigf all energy price andemand forecasts in all sectors
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2 Method of Model Specification, Evaluation, and

Forecasting

2.1 Introduction

The 20year reference forecasts afezgy price andlemand are provided for the New York energy

planning and policy development process. Trseheear for forecasting 2007. The forecasts are

primarily derived through the Ordinary Least Squares econometric modeling methodology unless
otherwise specified. The forecasts are constructed a$ liemm trends that capture the general direction

arnd magnitude of energy prices and demand and are not intended to provide information abbut short
term market dynamics. A reasonable range of possible oscillation around the trend forecasts are provided
through the use of confidence intervals. Model gjgation and analysis is accomplished using the

standard economic forecasting diagnostic tools, such astist, Fsquared value, DurbitWatson

statistic, DickeyfFuller test, and the mean average percent error (MAPE). The primary sources of data for
the forecasting models are the New York State Energy Résaad Development Authority

(NYSERDA) Patterns and Trendshe Energy Information Ageng¥£lA) Annual Energy Outlook

(AEO), and Energy ahEnvironmental Analysi€EEA), Inc. Gas Market Compass

The historic data extending batK years contains information about energy policies implemented at the
State and\ational levels however; anticipated policy proposals, such as a national carbon reduction
policy, are not assumed in the reference fortscagloreover, broader global issues such as peak ail,
political and civil unrest, as well as natural disasters are not assumed in any of the forecasts. Although
important, these issues are too difficult to measure or quantify within the forecastsnysirgsonable
modeling techniqueFor examplet he concept of OPeak Oil 6 is embedd
it exists in the historic data. However, it is not explicitly built into the forecast because the lack of
accurate and sufficient dada the global oil production rategurthermorepeak oil is a dynamic

concept that resbn more than just the mathematical rate of extract on the production side of the
equation. It should also account for the discovery rates, population growttaratesnsumption rates
across the gladd markets The forecasts are provided according to market sectors and are in physical and
British Thermal Units (Btuand nominal and consta2®09dollars. The graph®f the fuel price forecasts

are in constant 2@0dollars, which adjusts for inflation so that an appropriate comparisatfiuef price

can be madevertime.

1 NYSERDA. Patterns and TrendsNew York State Energy Profiles: 199607 2009.
http://www.nyserda.org/energy information/patterns@#20trends%201992007.pdf

EIA. Annual Energy Outlook (AEG2009.http://www.eia.doe.gov/oiaf/aeo/
EEA. Gas Market Compas#arch2009.



http://www.nyserda.org/energy_information/patterns%20&%20trends%201993-2007.pdf
http://www.eia.doe.gov/oiaf/aeo/
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2.2 Refined Petroleum, Natural Gas, and Coal Prices

The New York State refined petroleum product and natural gas price reference forecasts for the
Residential, Commercial, Industrial, Transportation and Electricity sectors are developed using the
Ordinary Least Squares econometric modeling methodology with a commaodity price as the explanatory
variable. The West Texas Intermediate (WT]I) light sweeetle oil and Henry Hub natural gas spot price,

as depicted in the below figure, are the commaodity prices used to forecast all New York State refined
petroleum product and natural gas prices, respectively. The projected commodity prices were provided to
NYSERDA byEEA.

Figure 1. West Texas Intermediate Crude Oil and Henry Hub Gas Spot Prices

Average Annual West Texas Intermediate (WT]I) oil
and Henry Hub (HH) gas spot prices
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The WTI oil price forecast is derived using two methods that yield consistent results. The first method is
the Delphi process, which elisiinformation about the oil price through interviews with energy and
resource professionals, independently and then as a group, that results in a convergence of assumptions
about the future oil price trend. The second method is a global econometradell developed by ICF
International. The econometric oil model contains information aboutrlomgnteraction of global oil

supply and demand. The longn price is largely determined by the cost of bringing new supplies to the
market. Potential oil @plies in the model include conventional and unconventional crude oflidl®,

fuels from coalo-liquids and gago-liquids plants, and natural gas liquids. Global economic activity and
population growth rates are also contained in the forecast rffiwwdelrious regions around the world.

The WTI crude oil spot price has been considered a benchmark for other crude oil spot prices in the
United Statesince the midl980s. It can also be used to accurately predict the sector market oil prices.
The spofprice provides a better predictor than the contract price because the spot price represents the
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marginal clearing price within the market. In other words, the WTI spot price represents the last unit of

oil purchased on the New York Mercantile Exchangere/imearket equilibrium is reached or where

supply equals demand. The sector market petroleum product prices are a magnitude higher than the crude
oil spot price. The difference between the WTI oil price and the refined petroleum product prices are the
added cost of refinement, transportation and distribution. These additional costs are easily represented in
the linear regression models as the fixed and variable costs beyond that of the WTI oil price. So, the
guantitative relationship of refined productges to the crude oil spot price lends itself to the use of linear
regression models which are order of magnitude models.

The oil ©price serves as an input into EEAO0s Gas M
commodity gas prices, such ag tHenry Hub gas price, and the New Y-gpecific gas demand by

sector. Although the oil price reflects the global market, the natural gas price is primarily based on
geographical price points in the national market. The Henry Hub gas price in rea peilaMBtu has

historically followed the movement of the WTI oil price in real dollars per barrel with a $7 to $9 WTI oil

price to Henry Hub gas price ratio. This ratio is a common rule of thumb within the energy industry and

the ratio may at times fatlutside this normal range. Thus, the forecasts of the WTI oil price and the

Henry Hub gas price are consistent with this historical relationship.

The Henry Hub natural gas spot price is an industry recognized price for natural gas east of the Rocky
Mountains. Henry Hub is a pipeline hub on the Louisiana Gulf coast. It is the delivery point for the

natural gas futures contract on the New York Mercantile Exchange (NYMEX). Similar to the petroleum
product forecasts, the sector market natural gas prieesraply a magnitude higher than the Henry Hub
prices. The difference between a sector market price, such as residential natural gas price, and the Henry
Hub spot price can generally be considered the cost of transportation and distribution of thgamtural

Again, linear regression models perform extremely well at capturing the difference in magnitude. So,
differences between the Henry Hub natural gas price and the sector market natural gas prices are the
added cost of transportation and distributidiese additional costs are easily represented in the linear
regression models as the fixed and variable costs beyond that of the Henry Hub natural gas price.

Sector market fuel prices have long been recognized as fundamentally linked to their comriuadity

Shortterm models are usually based on daily, weekly, and monthly average data and typically forecast
ahead at most several years. Those forecasts provide useful information about the market dynamics that
drive the ups and downs in the near fatuAlternatively, longerm forecast models, as in this document,

are designed using average annual data and forecast horizons of several decades. These forecasts provide
useful information about the general direction and magnitude ofteongtrends.Not only do the long

term models answer different questions than the $aort models, but they also require less complexity.

The commodity prices representing the kiagn market interactions of supply and demand assume an

average annual economic gréwaf 3.0 percent per year. The commaodity prices in the above figure were

adjusted for inflation using the alfban consumer price index (GB}), which is a common indicator of

inflation and is widely viewed as barometers of conditions in the markegedois and services. The

CPFU i s obtained from the U.S. D e p aHistorically, fromo f Labor
1996 to 2006, inflation has averaged 2.6 percent per year. In the projected average annual inflation rate

over the20092027reference forecast horizon is 2.0 percent.

The forecasts are intended to capture the-tenm direction and magnitude of fuel prices and not the

shortterm market dynamics which are masked by the use of the average annual data. The spike in the
crudeoilpr ces in 2008 reflect the global tightening of
I ndiabébs rapidly expanding economies, as well as i
social unrest in certain regions of the world, and percepabiout the economy. The recent volatility in

the markets is captured by a disconnection between the crude oil and natural gas price predictors, but the
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commodity prices do remain linked in the letegm as the market moves back into equilibrium. Thus,
thedrop-off in theoil price over the next year of the forecast is the result of the global recession.
However, the steady state price going forward does not reflect the recessiorno tRedt008 drogoff in

oil prices, the price of oil was artificiglhigh and the recession corrected that phenomena causing the
prices to more accurately reflect the supply and demand interaction in the market.

The price of coal in the electricity sector is projected by the Integrated Planning Model (IPM) from ICF
International. IPM is a dynamic optimization model that uses a linear programming formulation to select
investment options and to dispatch generating and load management resources to meet overall electric
demand. Basically, IPM simultaneously balances tis¢éscand benefits of a conventional utility supply
option, the costs and benefits of natility supply options, and the costs and benefits of dersatel

options. Because coal competes with natural gas and oil use in the electricity sector the gaice of ¢
varies to some extent on the use and price of the other fuels as well as any regulatory constraints placed
on the system.

2.3 Refined Petroleum, Natural Gas, and Coal Demand

The petroleum product demand reference forecasts in the residential, comnmehasdiial, and

transportation sectors are also developed using the Ordinary Least Squares, econometric modeling
methodology. MigAtlantic™ petroleum fuel demand for Distillate fuel oil, Residual fuel oil, Liquefied
Petroleum Gas, Kerosene, Motor Gasolsthe explanatory variable for each respective fuel type and
was obtained from the Energy I nformation Agencyos
AEO2009 economic growth rate for the reference case depends mainly on growth in the labor force and
productivity. In the reference case, the labor force grows by an average of 0.7 percent per year; labor
productivity in the noffarm business sector grows by 1.9 percent per year; and growth in real GDP
averages 2.5 percent per year between 2007 and 2088e with the labor and output trends, Flanm
employment grows by 0.9 percent per year, while employment in manufacturing shrinks by 1 percent per
year. Investment growth averages 2.8 percent per year in the reference case; disposable incdme availab
to households grows by 2.8 percent per year; and disposable income per capita increases by 1.9 percent
per year.

The natural gas demand reference forecasts for the residential, commercial, and industrial sectors were
provided by EEA, dateMarch2, 2009 EEA uses a Gas Market Data and Forecasting System to track
and analyze monthly behavior in the North American natural gas market. At the heart of the system is a
comprehensive gas transmission network that solves for natural gas supply and demand.far th
Canada, and northern Mexico. Specifically, the model solves for monthly natural gas production and
demand, storage injections and withdrawals, pipeline flows, natural gas prices, locational basis, and
seasonal basis for a very detailed naturalpgaaline network comprised of 91 nodes (or market hubs).
Results are available at the node level. In the power generation sector, the model solves for monthly
electricity demand, power generation by type of fuel, generating capacity additions, and.fudteise

model considers the impact of:

Weather

Economic Growth Rates

Growth Rates for Residential, Commercial, and Industrial Gas Demand

Growth Rates for Electricity Demand

Oil and Coal Prices

" New York, New Jersey, and Pennsylvania.
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Power Generating Capacity

Nuclear Retirements/Additions

Limitations/Environmental Restrictions on Coal Unit Capacity Utilization
Gas Supply Capability (Deliverability)

Gas Pipeline and Storage Expansions

LNG Imports/Exports

Mexican Imports/Exports

Seasonal LNG Requirements

The Gas Market Data and Fore@agtSystem was used to complete the 1999 study on the North
American Gas Market for the National Petroleum Council. Moreover, the system has been widely used
by gas producers, pipelines, electric utilities, independent power providers, and LDCs fat intern
strategic planning.

2.4 Electricity Generation and Fuel Demand

The electricity sector petroleymatural gas, and codémand is projected using the Integrated Planning
Model (IPM) from ICF Internatical. IPM is a dynamic optimization model that usesadr

programming formulation to select investment options and to dispatch generating resources to meet
overall electric demand. The IPM model determines the fuel demand in the elestrititjpased on the
WTI oil and Henry Hub gas price inputs as wasdlan electricity generation forecast fromiev York
State Independent System OperaldY SO).

The electricity generation reference forecast from the NYISO, dated A2@uAd08 represergthe

Afarting pointod f or elanaThd stafting point fdrexast@ssamescorimnuedr gy P
spending of previously operating energy efficiency programs as well as an 80 percent realization of the

$160 million per year spending for new energy efficiency programs within the New York State Energy
Efficiency Portfolio Standard that was allocated to NYSERDA and public utilities via the New York State

Public Service Commission. Thus, the starting point forecast does not account for other energy efficiency
measures, such as weatherization, and codesamthstls that are outlined in the Energy Efficiency

Portfolio Standardlt assumes approximately 27 percent of thedull 5  bpglicy ydaléset by the

governor. Alternatively, an electricity generation forecast that includes the fulb  hinjtiatite5s6

al so provided by the NY¥YleS@reemd eroe StederEnecgptRlan tf hoe ft phoe

The electricity demand forecast for each sector and the statewide total were developed using the ordinary
least squares, econometric modeling meéthogy. Each forecast is adjusted according to the energy
efficiency savings and the 80 percent realization of the expected energy efficiency savings from the new
Energy Efficiency Portfolio Standards and allocated to NYSERDA and public utilities vikethier ork

State Public Service Commission that is consistent with the starting point forecast. The olesadesl
forecastsarealso consistent with the poliagference forecast. The total statewide and commercial
electricity forecasthasgross statenpduct as the predictor, whereas the residential sector forecast is

based on population and per capita income. The industrial sector electricity use depends on varying site
specific factors that are difficult to capture in one or several variablesheSiodustrial sector forecast is
derived by subtracting the sum of the residential and commercial sector electricity forecast from the total
statewide electricity forecast. The data for the predictor variables were obtained from Regional Economic
Models hc. (REMI).

2REMI. New York REMI Polig Insight Model v9.BVlarch 2009
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2.5 Further Assumptions

The forecasts are based on the assumption that a national carbon policy will not be enacted. However, the
reference forecast does represent the Energy Independence and Security Act of 2007. The federal act sets
a corporée average fuel economy target of 35 miles per gallon for the combined fleet of cars and light
trucks by model year 2020. Also, a fuel economy program is established for nieanechineavyduty

trucks, and a separate fuel economy standard is createdriotrwcks. The law also sets a modified

renewable fuel standard that starts at 9.0 billion gallons of renewable fuel in 2008 and rises to 36 billion
gallons by 2022. Of the latter total, 21 billion gallons is required to be obtained from cellulos@ etha

and other advanced biofuels.

Standards are also set for appliances and lighting efficiency. Energy efficiency standards are set for broad
categories of incandescent lamps (light bulbs), incandescent reflector lamps, and fluorescent lamps. A
requiredtarget is set for lighting efficiency, and energy efficiency labeling is required for consumer
electronic products. Also, efficiency standards are set by law for external power supplies, residential
clothes washers, dishwashers, dehumidifiers, refrigesatefrigeratoifreezers, freezers, electric motors,
residential boilers, commercial waillk coolers, and commercial walk freezers. Further, DOE is

directed to set standards by rulemaking for furnace fans and battery chargers.

2.6 Confidence Intervals

The confidence intervals represent upper and lower bounds for expected variation around each reference
forecast and are not to be confused with high and low scenarios of say, economic growth, prices,
infrastructure growth, etc. Values may occur outsigectinfidence intervals due to external shocks, such

as extreme weather, structural changes to the economic system, or technology development. The
confidence intervals increase in width throughout the forecast period due to the increasing level of
uncertanty in each subsequent year. The upper and lower bounds were based on one to two standard
deviations of the historic values, indicating at least a 68 percent probability that future values would be
expected to fall within the confidence interval. The aierice interval for the first forecast year is based

on one standard deviation and grows linearly until it reaches two standard deviations, or a 95 percent
probability, in 2028.

The range is constructed using the estimated sample varisijcef expected spread of values around

1 2
(Y~ 2

_ , n.
the historic average value, multiplied ®y= (n; + Wl + 1| )- The (0, +WJ) term
PRI

represents the time step, or distance of each forecast value from the most recent historic value in terms of

(Yj _;Zyi)z

years along the-axis, whereas-{
1 2
2V

drifting from the historic average value along thaxys. So0,0 represents thpossiblegrowth in the
expected spread of was over the forecast horizdoe to uncertainty about the futur€alculating the
square root o> multiplied by ¢ provides a standard deviation that grows throughout the forecast. In
other words, for any spedifiyear within the forecast the equation is the square root of the average
variation multiplied by the sum of the number of years in the forecast at that time and the difference

) represents the extent to which the forecast values are
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between the forecast value and the historic average value. This resultdaddiedrto and subtracted
from the forecast value to arrive at the upper and lower limit.

1 2
(Yj _NZM)

Zi:yi _Itzi:yiz

n.
Y, £Vs6 = Y & [$(n +L+

)

where,

Yj is the forecast value of the jth year.

s® is the expectedpsead of values around the historic average value.
o is the possible growth in the spread of values over the forecast horizon.

n; is the number of years in the forecast up to the jth year.

N is the total number of wes in the sample (history) data.

Y, is the historic value of the ith year.

2.7 Model Specification and Analysis

Model evaluation or analysis &complished via inspection of the absolute estimated enrding

difference between the piieted and actual values plotted on thaxjs against the dependent variable on
the xaxis. The graphical plots of the absolute estimated error show the predictive error relative to the
actual values of the dependent variable for each year. The mdtg tigktered the absolute estimated
errors are to the dependent variable on thgig, the better the model fits the data or the greater the
likelihood that the model is sufficiently specifiethspection of the absolute estimated error is a simple
andeffective method for detecting the predictive capability of an independent variable and its relation to a
dependent variable. It assists in the specification process by determining whether necessary variables
have been omitted. The absolute estimateat®and absolute percent estimated errors or the percent
difference between actual and predicted values of the dependent variable are tabulated to identify the
actual values and corresponding yedfshe estimated errors are relatively large, thenlikedy they

contain information that needs to be explicit within the model by one or more variables.

The mean absolute estimated error (MAE) and mean absolute percent estimated error (MAPE) are
calculated and are a standard method of evaluation. Aptatbe amount of percent estimated error for

any given year is approximately 5 percent however, 3 percent or less is ideal. Model fit is also assessed
using the adjustedsquared. The standard diagnostics for a linear regression model-sjteredthe
Durbin-Watson statistic, and adst orng. A Durbini Watson test determines the existence of

autocorrelation. The null hypothedis, : o = O is tested against the alternative hypothésjs p > 0,

where p is the correlation coefficient between successive errors. The rejection critériads , reject
H,, d >d;, do not rejectH,, andd, <d <d,, inconclusive. Moreover, if theest statistigs less




Method of Model Specification, Evaluation, and Forecasting

than the 1squared there is reason to suspect a spurious regression. If spurious regression is suspected,
then a unit root test would be needed to determine the stationarity of the series. AMilbke({DF) test

determines the stationarity of the dependent variable where the null hypdthesis=1 is tested
against the alternative hypothesis : p <1. The DF test estimates three possible models, one without a
constant, ne with a constant, and one with a time trend. The DF stazﬁstic(/E— 1)/SE/E is compared

to a DF distribution table. 1§ < C, where c is the critical value, then the null hypothesis is rejeéted.
hypothesis test is accomgltied by examining-palues of the-statistic at a 0.05 significance level, with

the null hypothesis oH, : ©z = O tested against the alternative hypothékjs ¢ = 0.

10



3 Annualized Price and Demand Growth Rates:

2009-2028

3.1 Annualized Price Growth Rates: 2009-2028

Distillate price in constant 2009% igprojected to grow at a rate of
e 1.75 percent per year in the residential sector

2.24 percent per year in the commercial sector

2.32 percent per year in the industrial sector

1.53 percenper year in the transportation sector

2.23 percent per year in the electricity sector

Residualprice in constant 20094s projected to grow at a rate of
e 2.09 percent per year in the commercial sector
2.09 percent per year in the industrial sector
2.28 pecent per year in the transportation sector
2.16 percenper year in the electricitfaverage) sector
2.16 percenper year in the electricitfl percent sulfur) sector
2.16 percenper year in the electricit{0.3 percent sulfur) sector

Natural Gas price in constant 2009$ igrojected to grow at a rate of
e 0.84 percent per year in the residential sector

1.15 percent per year in the commercial sector

1.52 percent per year in the industrial sector

2.29 percenper year in the electricit{statewide) sector

2.53 percenper year in the electricitfpSNY) sector

2.53 percenper year in the electricitfy PNY-East) sector

2.53 percenper year in the electricitfy PNY-West) sector

Kerosene price in constant 2009$ igrojected to grow at a rate of
e 2.47 percent peyear in the residential sector
e 2.33 percent per year in the commercial sector
e 2.26 percent per year in the industrial sector

Liquefied Petroleum Gas price in constant 2009$ igrojected to grow at a rate of
o 1.02 percent per year in the residential sector
o 1.23 percent per year in the commercial sector
e 1.48 percent per year in the industrial sector

Motor Gasoline price in constant 2009$ iprojected to grow at a rate of
o 1.58 percent per year.
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Annualized Price and Demand Growth Rates: 200928

Coal price in constant 2009$ iprojected to grow at a rate of
e -0.58percentper year in the electricityector

3.2 Annualized Demand Growth Rates: 2009-2028

Distillate demand is projected to grow at a rate of
e -1.84 percent per year in the residential sector
e -0.42 percent per year in the commercial sector
e  0.00 percenper year in the industrial sector
e 1.46 percent per year in the transportation sector
e -3.49 percent per year in the electricity sector
Residualdemandis projected to grow at a rate of
e 0.74 percent per year in the commercial sector
e -1.30 percent geyear in the industrial sector
e 0.00percent per year in the transportation sector
e -3.49 percent per year in the electricity sector

Natural Gas demand isprojected to grow at a rate of
e 0.10 percent per year in the residential sector
e 0.65 percent pgrear in the commercial sector
e -0.70 percent per year in the industrial sector
e 0.45 percent per year in the electricity sector

Kerosene demand igrojected to grow at a rate of
e 0.89 percent per year in the residential sector
e -0.01 percent per year the commercial sector

Liguefied Petroleum Gas demand iprojected to grow at a rate of
e -0.09 percent per year in the residential sector
e 0.23 percent per year in the commercial sector
e -0.04 percent per year in the industrial sector

Motor Gasoline demard is projected to grow at a rate of
e -0.13 percent per year

Coal Demand is projected to grow at a rate of
e 0.00 percent per year in the residential sector
e 0.00 percent per year in the commercial sector
e -0.97 percent per year in the industrial sector
e 0.21perceniper year in the electricity sector
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4 Energy Price Reference Forecasts by Fuel Type

4.1 Distillate Fuel Oil Price Reference Forecast

Figure 2. New York Distillate Prices by Sector (Constant 2009$/MMBtu)
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Energy Price Reference Forecasts by Fuel Type

Table 1. Reference Forecast of Distillate Fuel Oil Price by Sector (Constant 2009$/MMBtu)

Year Residential Commercial Industrial Transportation Electric
2009 14.72 11.69 11.64 16.26 9.84
2010 15.82 12.86 12.85 17.30 10.82
2011 16.93 14.04 14.08 18.35 11.81
2012 17.51 14.65 14.72 18.89 12.33
2013 17.96 15.13 15.21 19.32 12.73
2014 18.32 15.52 15.62 19.66 13.06
2015 18.63 15.85 15.96 19.96 13.34
2016 18.90 16.14 16.25 20.21 13.58
2017 19.14 16.39 16.52 20.43 13.79
2018 19.35 16.61 16.75 20.64 13.98
2019 19.54 16.82 16.96 20.82 14.15
2020 19.71 17.00 17.15 20.98 14.30
2021 19.87 17.17 17.33 21.13 14.45
2022 20.02 17.33 17.50 21.27 14.58
2023 20.16 17.48 17.65 21.41 14.71
2024 20.29 17.62 17.79 21.53 14.82
2025 20.41 17.75 17.93 21.64 14.93
2026 20.46 17.80 17.98 21.69 14.97
2027 20.46 17.80 17.98 21.69 14.98
2028 20.46 17.80 17.98 21.69 14.98
Annual
Growth Rate 1.75% 2.24% 2.32% 1.53% 2.23%

Table 2. Reference Forecast of Distillate Fuel Oil Price by Sector (Constant 2009%/gal)

Year Residential Commercial Industrial Transportation Electric
2009 2.03 1.61 1.61 2.24 1.36
2010 2.18 1.78 1.78 2.39 1.49
2011 2.34 1.94 1.94 2.53 1.63
2012 2.42 2.02 2.03 2.61 1.70
2013 2.48 2.09 2.10 2.67 1.76
2014 2.53 2.14 2.16 2.72 1.80
2015 2.57 2.19 2.20 2.76 1.84
2016 2.61 2.23 2.24 2.79 1.87
2017 2.64 2.26 2.28 2.82 1.90
2018 2.67 2.29 231 2.85 1.93
2019 2.70 2.32 2.34 2.87 1.95
2020 2.72 2.35 2.37 2.90 1.98
2021 2.74 2.37 2.39 2.92 2.00
2022 2.77 2.39 2.42 2.94 2.01
2023 2.78 241 2.44 2.96 2.03
2024 2.80 2.43 2.46 2.97 2.05
2025 2.82 2.45 2.48 2.99 2.06
2026 2.83 2.46 2.48 3.00 2.07
2027 2.83 2.46 2.48 3.00 2.07
2028 2.83 2.46 2.48 3.00 2.07
Annual
Growth Rate 1.75% 2.24% 2.32% 1.53% 2.23%
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Energy Price Reference Forecasts by Fuel Type

Table 3. Reference Forecast of Distillate Fuel Oil Price by Sector (Nominal $/MMBtu)

Year Residential Commercial Industrial Transportation Electric
2009 14.72 11.69 11.64 16.26 9.84
2010 16.07 13.06 13.05 17.56 10.99
2011 17.48 14.49 14.53 18.94 12.20
2012 18.39 15.39 15.46 19.85 12.96
2013 19.20 16.18 16.27 20.66 13.61
2014 19.93 16.89 16.99 21.39 14.21
2015 20.64 17.56 17.68 2211 14.77
2016 21.34 18.22 18.35 22.82 15.33
2017 22.04 18.88 19.02 23.54 15.88
2018 22.73 19.52 19.68 24.24 16.42
2019 23.43 20.17 20.34 24.97 16.97
2020 24.12 20.81 20.99 25.67 17.50
2021 24.83 21.46 21.65 26.40 18.05
2022 25.57 22.13 22.34 27.16 18.62
2023 26.28 22.79 23.01 27.90 19.17
2024 27.03 23.47 23.70 28.68 19.74
2025 27.79 24.16 24.40 29.46 20.32
2026 28.43 24.73 24.98 30.14 20.80
2027 29.05 25.27 25.52 30.79 21.26
2028 29.68 25.82 26.08 31.46 21.72

Annual

Growth Rate 3.76% 4.26% 4.34% 3.54% 4.25%

Table 4. Reference Forecast of Distillate Fuel Oil Price by Sector (Nominal $/gal)

Year Residential Commercial Industrial Transportation Electric
2009 2.03 1.61 1.61 2.24 1.36
2010 2.22 1.80 1.80 243 1.52
2011 241 2.00 2.01 2.62 1.68
2012 2.54 2.13 2.14 2.74 1.79
2013 2.65 2.23 2.25 2.85 1.88
2014 2.75 2.33 2.35 2.95 1.96
2015 2.85 2.42 2.44 3.05 2.04
2016 2.95 2.52 2.53 3.15 212
2017 3.04 2.61 2.63 3.25 2.19
2018 3.14 2.70 2.72 3.35 2.27
2019 3.24 2.79 2.81 3.45 2.34
2020 3.33 2.87 2.90 3.55 2.42
2021 3.43 2.96 2.99 3.65 2.49
2022 3.53 3.06 3.08 3.75 2.57
2023 3.63 3.15 3.18 3.85 2.65
2024 3.73 3.24 3.27 3.96 2.73
2025 3.84 3.34 3.37 4.07 2.81
2026 3.93 3.42 3.45 4.16 2.87
2027 4.01 3.49 3.52 4.25 294
2028 4.10 3.57 3.60 4.34 3.00
Annual
Growth Rate 3.76% 4.26% 4.34% 3.54% 4.25%
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Energy Price Reference Forecasts by Fuel Type

4.2 Residual Fuel Oil Price Reference Forecast

Figure 3. New York Residual Prices by Sector (Constant 2009$/MMBtu)
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Table 5. Reference Forecast of Residual Fuel Oil Price by Sector (Constant

2009$/MMBtu)

Year Commercial Industrial Transportation Electric (Average) Electric (1% Sulfur) Electric (0.3% Sulfur)
2009 6.77 6.77 5.85 5.82 6.11 5.70
2010 7.39 7.39 6.45 6.38 6.70 6.25
2011 8.02 8.02 7.05 6.94 7.29 6.80
2012 8.35 8.35 7.36 7.23 7.60 7.09
2013 8.60 8.60 7.61 7.46 7.84 7.31
2014 8.81 8.81 7.81 7.65 8.03 7.50
2015 8.98 8.98 7.98 7.81 8.20 7.65
2016 9.14 9.14 8.12 7.94 8.34 7.78
2017 9.27 9.27 8.25 8.06 8.47 7.90
2018 9.39 9.39 8.37 8.17 8.58 8.01
2019 9.50 9.50 8.47 8.27 8.68 8.10
2020 9.60 9.60 8.57 8.36 8.77 8.19
2021 9.69 9.69 8.65 8.44 8.86 8.27
2022 9.78 9.78 8.74 8.51 8.94 8.34
2023 9.85 9.85 8.81 8.58 9.01 8.41
2024 9.93 9.93 8.88 8.65 9.08 8.48
2025 10.00 10.00 8.95 8.71 9.15 8.54
2026 10.02 10.02 8.97 8.74 9.17 8.56
2027 10.03 10.03 8.98 8.74 9.17 8.56
2028 10.03 10.03 8.98 8.74 9.17 8.56

Annual

Growth Rate 2.09% 2.09% 2.28% 2.16% 2.16% 2.16%
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Energy Price Reference Forecasts by Fuel Type

Table 6. Reference Forecast of Residual Fuel Oil Price by Sector (Constant 2009%/bbl)

Year Commercial Industrial Transportation Electric (Average) Electric (1% Sulfur) Electric (0.3% Sulfur)
2009 42.62 42.62 36.83 36.67 38.50 35.94
2010 46.56 46.56 40.61 40.19 42.20 39.38
2011 50.52 50.52 44.41 43.73 45.92 42.86
2012 52.58 52.58 46.39 45,58 47.86 44.67
2013 54.19 54.19 47.93 47.01 49.37 46.07
2014 55.50 55.50 49.19 48.19 50.60 47.22
2015 56.60 56.60 50.25 49.18 51.64 48.19
2016 57.56 57.56 51.17 50.04 52.54 49.04
2017 58.41 58.41 51.99 50.79 53.33 49.78
2018 59.17 59.17 52.71 51.47 54.04 50.44
2019 59.85 59.85 53.37 52.08 54.69 51.04
2020 60.48 60.48 53.97 52.64 55.27 51.59
2021 61.05 61.05 54.52 53.16 55.81 52.09
2022 61.58 61.58 55.04 53.63 56.31 52.56
2023 62.08 62.08 55.51 54.08 56.78 52.99
2024 62.54 62.54 55.96 54.49 57.22 53.40
2025 62.98 62.98 56.37 54.88 57.62 53.78
2026 63.15 63.15 56.54 55.03 57.79 53.93
2027 63.16 63.16 56.55 55.04 57.79 53.94
2028 63.16 63.16 56.55 55.04 57.79 53.94

Annual

Growth Rate 2.09% 2.09% 2.28% 2.16% 2.16% 2.16%

Table 7. Reference Forecast of Residual Fuel QOil Price by Sector (Nominal $/MMBtu)

Year Commercial Industrial Transportation Electric (Average) Electric (1% Sulfur) Electric (0.3% Sulfur)
2009 6.77 6.77 5.85 5.82 6.11 5.70
2010 7.50 7.50 6.54 6.48 6.80 6.35
2011 8.28 8.28 7.28 7.17 7.52 7.02
2012 8.77 8.77 7.74 7.60 7.98 7.45
2013 9.20 9.20 8.14 7.98 8.38 7.82
2014 9.58 9.58 8.50 8.32 8.74 8.16
2015 9.95 9.95 8.84 8.65 9.08 8.47
2016 10.32 10.32 9.17 8.97 9.42 8.79
2017 10.68 10.68 9.51 9.29 9.75 9.10
2018 11.03 11.03 9.83 9.60 10.08 9.41
2019 11.39 11.39 10.16 9.91 1041 9.72
2020 11.75 11.75 10.48 10.22 10.74 10.02
2021 12.11 12.11 10.81 10.54 11.07 10.33
2022 12.48 12.48 11.15 10.87 11.41 10.65
2023 12.85 12.85 11.49 11.19 11.75 10.97
2024 13.23 13.23 11.83 11.52 12.10 11.29
2025 13.61 13.61 12.18 11.86 12.45 11.62
2026 13.93 13.93 12.47 12.14 12.74 11.89
2027 14.23 14.23 12.74 12.40 13.02 12.15
2028 14.54 14.54 13.02 12.67 13.31 12.42

Annual

Growth Rate 4.11% 4.11% 4.30% 4.18% 4.18% 4.18%
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Energy Price Reference Forecasts by Fuel Type

Table 8. Reference Forecast of Residual Fuel Oil Price by Sector (Nominal $/bbl)

Year Commercial Industrial Transportation Electric (Average) Electric (1% Sulfur) Electric (0.3% Sulfur)
2009 42.62 42.62 36.83 36.67 38.50 35.94
2010 47.27 47.27 41.23 40.81 42.85 39.99
2011 52.15 52.15 45.84 45.14 47.40 44.24
2012 55.24 55.24 48.74 47.89 50.28 46.93
2013 57.94 57.94 51.25 50.27 52.79 49.27
2014 60.38 60.38 53.52 52.43 55.05 51.38
2015 62.71 62.71 55.67 54.48 57.20 53.39
2016 65.00 65.00 57.78 56.50 59.32 55.37
2017 67.28 67.28 59.88 58.51 61.43 57.34
2018 69.51 69.51 61.93 60.47 63.49 59.26
2019 7178 7178 64.01 62.46 65.59 61.21
2020 74.00 74.00 66.04 64.42 67.64 63.13
2021 76.27 76.27 68.11 66.41 69.73 65.08
2022 78.63 78.63 70.27 68.48 71.90 67.11
2023 80.92 80.92 72.36 70.49 74.02 69.08
2024 83.32 83.32 74.54 72.59 76.22 71.14
2025 85.74 85.74 76.74 74.71 78.45 73.22
2026 87.74 87.74 78.56 76.46 80.29 74.93
2027 89.65 89.65 80.27 78.13 82.04 76.57
2028 91.61 91.61 82.02 79.83 83.82 78.23

Annual

Growth Rate 4.11% 4.11% 4.30% 4.18% 4.18% 4.18%
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Energy Price Reference Forecasts by Fuel Type

4.3 Natural Gas Price Reference Forecast

Figure 4. New York Natural Gas Prices by Sector (Constant 2009$/MMBtu)
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Table 9. Reference Forecast of Natural Gas Price by Sector (Constant 2009$/MMBtu)

Year Residential Commercial Industrial Electric (Statewide Electric DSNY* Electric (UPNY-East)* Electric (UPNY-West)*
2009 13.58 10.27 8.73 6.30 5.79 5.74 5.54
2010 14.39 11.13 9.74 7.46 7.01 6.95 6.70
2011 14.47 11.22 9.84 7.58 7.13 7.07 6.82
2012 14.56 11.31 9.94 7.70 7.26 7.20 6.94
2013 14.64 11.39 10.05 7.82 7.39 7.32 7.06
2014 14.72 11.48 10.15 7.94 751 7.45 7.18
2015 14.81 11.57 10.25 8.07 7.64 7.57 7.30
2016 14.89 11.66 10.36 8.19 7.76 7.70 7.42
2017 14.98 11.75 10.46 8.31 7.89 7.82 7.55
2018 15.06 11.84 10.57 8.43 8.02 7.95 7.67
2019 15.14 11.93 10.67 8.55 8.14 8.07 7.79
2020 15.23 12.02 10.78 8.67 8.27 8.20 7.91
2021 15.31 12.11 10.88 8.79 8.40 8.32 8.03
2022 15.40 12.20 10.98 8.92 8.52 8.45 8.15
2023 15.48 12.29 11.09 9.04 8.65 8.57 8.27
2024 15.56 12.38 11.19 9.16 8.78 8.70 8.39
2025 15.65 12.47 11.30 9.28 8.90 8.83 8,51
2026 15.73 12.56 11.40 9.40 9.03 8.95 8.63
2027 15.84 12.67 11.54 9.56 9.19 9.11 8.79
2028 15.92 12.76 11.64 9.67 9.31 9.23 8.91

Annual

Growth Rate 0.84% 1.15% 1.52% 2.29% 2.53% 2.53% 2.53%

Note: DSNY = Downstate New York and UPNY = Upstate New York.
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Energy Price Reference Forecasts by Fuel Type

Table 10. Reference Forecast of Natural Gas Price by Sector (Constant 2009%/Mcf)

Year Residential Commercial Industrial Electric (Statewide) Electric DSNY Electric (UPNY-East) Electric (UPNY-West)
2009 13.99 10.58 9.00 6.48 5.97 5.91 571
2010 14.82 11.46 10.03 7.69 7.22 7.16 6.90
2011 14.91 11.55 10.13 7.81 7.35 7.28 7.02
2012 14.99 11.64 10.24 7.93 7.48 7.41 7.15
2013 15.08 11.74 10.35 8.06 7.61 7.54 7.27
2014 15.17 11.83 10.45 8.18 7.74 7.67 7.40
2015 15.25 11.92 10.56 8.31 7.87 7.80 7.52
2016 15.34 12.01 10.67 8.43 8.00 7.93 7.65
2017 15.43 12.11 10.78 8.56 8.13 8.06 777
2018 15.51 12.20 10.88 8.68 8.26 8.19 7.90
2019 15.60 12.29 10.99 8.81 8.39 8.32 8.02
2020 15.69 12.38 11.10 8.93 8.52 8.44 8.15
2021 15.77 12.47 11.21 9.06 8.65 8.57 8.27
2022 15.86 12.57 11.31 9.18 8.78 8.70 8.39
2023 15.95 12.66 11.42 9.31 8.91 8.83 8.52
2024 16.03 12.75 11.53 9.43 9.04 8.96 8.64
2025 16.12 12.84 11.64 9.56 9.17 9.09 8.77
2026 16.20 12.94 11.74 9.68 9.30 9.22 8.89
2027 16.32 13.06 11.88 9.85 9.47 9.39 9.05
2028 16.40 13.14 11.98 9.96 9.59 9.51 9.17

Annual

Growth Rate 0.84% 1.15% 1.52% 2.29% 2.53% 2.53% 2.53%

Table 11. Reference Forecast of Natural Gas Price by Sector (Nominal $/MMBtu)

Year Residential Commercial Industrial Electric (Statewide Electric DSNY Electric (UPNY-East) Electric (UPNY-West)
2009 13.58 10.27 8.73 6.30 5.79 5.74 5.54
2010 14.61 11.30 9.89 7.58 7.12 7.06 6.81
2011 14.94 11.58 10.15 7.83 7.36 7.30 7.04
2012 15.29 11.88 10.44 8.09 7.63 7.56 7.29
2013 15.65 12.18 10.74 8.37 7.90 7.83 7.55
2014 16.02 12.49 11.04 8.64 8.17 8.10 7.81
2015 16.40 12.82 11.36 8.94 8.46 8.39 8.09
2016 16.82 13.17 11.70 9.24 8.77 8.69 8.38
2017 17.25 13.54 12.05 9.57 9.09 9.01 8.69
2018 17.69 13.91 12.41 9.90 9.42 9.34 9.01
2019 18.16 1431 12.80 10.26 9.77 9.68 9.34
2020 18.63 14.71 13.19 10.61 10.12 10.03 9.68
2021 19.13 15.13 13.59 10.99 10.49 10.40 10.03
2022 19.66 15.58 14.02 11.38 10.88 10.79 10.41
2023 20.18 16.02 14.45 11.78 11.28 11.18 10.78
2024 20.73 16.49 1491 12.20 11.69 11.59 11.18
2025 21.30 16.97 15.38 12.63 12.12 12.01 11.59
2026 21.86 17.45 15.84 13.06 12.55 12.44 12.00
2027 22.49 17.99 16.38 13.57 13.05 12.94 12.48
2028 23.09 18.51 16.88 14.03 13.51 13.39 12.92

Annual

Growth Rate 2.83% 3.15% 3.53% 4.31% 4.56% 4.56% 4.56%
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Energy Price Reference Forecasts by Fuel Type

Table 12. Reference Forecast of Natural Gas Price by Sector (Nominal $/Mcf)

Year Residential Commercial Industrial Electric (Statewide) Electric DSNY Electric (UPNY-East) Electric (UPNY-West)
2009 13.99 10.58 9.00 6.48 5.97 591 5.71
2010 15.05 11.64 10.18 7.81 7.33 7.21 7.01
2011 15.39 11.93 10.46 8.06 7.58 752 7.25
2012 15.75 12.23 10.76 8.33 7.85 7.79 751
2013 16.12 1255 11.06 8.62 8.13 8.06 7.78
2014 16.50 12.87 11.37 8.90 8.42 8.34 8.05
2015 16.90 13.21 11.70 9.20 8.72 8.64 8.33
2016 17.32 13.56 12.05 9.52 9.03 8.95 8.63
2017 17.77 13.94 12.41 9.86 9.36 9.28 8.95
2018 18.22 14.33 12.79 10.20 9.70 9.62 9.28
2019 18.71 14.74 13.18 10.56 10.06 9.97 9.62
2020 19.19 15.15 13.58 10.93 10.42 10.33 9.97
2021 19.70 15.58 14.00 11.32 10.81 10.71 10.33
2022 20.25 16.04 14.45 11.73 11.21 1111 10.72
2023 20.79 16.50 14.89 12.13 11.62 1151 11.11
2024 21.36 16.99 15.36 12,57 12.04 11.94 11.52
2025 21.94 17.48 15.84 13.01 12.48 12.38 11.94
2026 22.52 17.97 16.32 13.46 12.92 12.81 12.36
2027 23.16 18.53 16.87 13.98 13.44 13.32 12.85
2028 23.78 19.06 17.38 14.45 13.91 13.79 13.30

Annual

Growth Rate 2.83% 3.15% 3.53% 4.31% 4.56% 4.56% 4.56%
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Energy Price Reference Forecasts by Fuel Type

4.4 Motor Gasoline Price Reference Forecast

Figure 5. New York Motor Gasoline Prices (Constant 2009$/MMBtu)
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Table 13. Reference Forecast of Motor Gasoline Price (Constant 2009%)

Year 2009$/MMBtu 2009%$/BBL 2009%/Gal
2009 17.36 90.30 2.15
2010 18.52 96.28 2.29
2011 19.67 102.30 2.44
2012 20.28 105.45 2.51
2013 20.75 107.89 2.57
2014 21.13 109.88 2.62
2015 21.46 111.57 2.66
2016 21.74 113.03 2.69
2017 21.98 114.31 2.72
2018 22.20 115.46 2.75
2019 22.41 116.51 2.77
2020 22.59 117.46 2.80
2021 22.76 118.33 2.82
2022 22.91 119.14 2.84
2023 23.06 119.90 2.85
2024 23.19 120.60 2.87
2025 23.32 121.26 2.89
2026 23.37 121.52 2.89
2027 23.37 121.54 2.89
2028 23.37 121.54 2.89
Annual
Growth Rate 1.58% 1.58% 1.58%
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Table 14. Reference Forecast of Motor Gasoline Price (Nominal Dollars)

Year $/MMBtu $/BBL $/Gal
2009 17.36 90.30 2.15
2010 18.80 97.76 2.33
2011 20.31 105.61 2.51
2012 21.30 110.78 2.64
2013 22.19 115.36 2.75
2014 22.99 119.55 2.85
2015 23.77 123.59 2.94
2016 24.54 127.62 3.04
2017 25.32 131.67 3.14
2018 26.09 135.65 3.23
2019 26.87 139.73 3.33
2020 27.64 143.73 3.42
2021 28.43 147.83 3.52
2022 29.25 152.12 3.62
2023 30.06 156.29 3.72
2024 30.90 160.66 3.83
2025 31.75 165.08 3.93
2026 32.47 168.85 4.02
2027 33.18 172.52 4.11
2028 33.90 176.28 4.20
Annual
Growth Rate 3.58% 3.58% 3.58%
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4.5 Liquefied Petroleum Gas Reference Forecast

Figure 6. New York Liquefied Petroleum Gas Prices by Sector (Constant 2009$/MMBtu)
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Table 15. Reference Forecast of Liquefied Petroleum Gas Price by Sector (Constant

2009$/MMBtu)

Year Residential Commercial Industrial
2009 23.57 18.34 17.61
2010 24.53 19.26 18.70
2011 25.50 20.18 19.79
2012 26.00 20.66 20.36
2013 26.39 21.03 20.81
2014 26.71 21.34 21.17
2015 26.98 21.60 21.47
2016 27.22 21.82 21.74
2017 27.42 22.02 21.97
2018 27.61 22.19 22.18
2019 27.77 22.35 22.37
2020 27.93 22.50 22.54
2021 28.07 22.63 22.70
2022 28.20 22.76 22.85
2023 28.32 22.87 22.98
2024 28.43 22.98 23.11
2025 28.54 23.08 23.23
2026 28.58 23.12 23.28
2027 28.58 23.12 23.28
2028 28.58 23.12 23.28

Annual

Growth Rate 1.02% 1.23% 1.48%
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Table 16. Reference Forecast of Liquefied Petroleum Gas Price by Sector (Constant

2009%/gal)
Year Residential Commercial Industrial
2009 3.26 2.53 2.43
2010 3.39 2.66 2.58
2011 3.52 2.79 2.73
2012 3.59 2.85 2.81
2013 3.64 2.90 2.87
2014 3.69 2.95 2.92
2015 3.73 2.98 297
2016 3.76 3.01 3.00
2017 3.79 3.04 3.03
2018 3.81 3.06 3.06
2019 3.84 3.09 3.09
2020 3.86 3.11 3.11
2021 3.88 3.13 3.13
2022 3.89 3.14 3.16
2023 3.91 3.16 3.17
2024 3.93 3.17 3.19
2025 3.94 3.19 3.21
2026 3.95 3.19 3.21
2027 3.95 3.19 3.22
2028 3.95 3.19 3.22
Annual
Growth Rate 1.02% 1.23% 1.48%

Table 17. Reference Forecast of Liquefied Petroleum Gas Price by Sector (Nominal

$/MMBtu)

Year Residential Commercial Industrial
2009 23.57 18.34 17.61
2010 2491 19.55 18.99
2011 26.32 20.83 20.43
2012 27.32 21.70 21.39
2013 28.22 22.49 22.25
2014 29.06 23.22 23.03
2015 29.89 23.92 23.79
2016 30.73 24.64 24.55
2017 31.59 25.36 25.31
2018 32.43 26.07 26.06
2019 33.31 26.81 26.83
2020 34.17 27.53 27.58
2021 35.06 28.27 28.36
2022 36.00 29.05 29.17
2023 36.91 29.81 29.96
2024 37.87 30.61 30.79
2025 38.85 31.42 31.63
2026 39.71 32.12 32.34
2027 40.57 32.82 33.05
2028 41.45 33.54 33.77

Annual

Growth Rate 3.02% 3.23% 3.48%
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Table 18. Reference Forecast of Liquefied Petroleum Gas Price by Sector (Nominal

$/gal)
Year Residential Commercial Industrial
2009 3.26 2.53 2.43
2010 3.44 2.70 2.62
2011 3.63 2.88 2.82
2012 3.77 3.00 2.95
2013 3.90 3.11 3.07
2014 4.01 3.21 3.18
2015 4.13 3.30 3.28
2016 4.24 3.40 3.39
2017 4.36 3.50 3.49
2018 4.48 3.60 3.60
2019 4.60 3.70 3.70
2020 4.72 3.80 3.81
2021 4.84 3.90 3.92
2022 4.97 4.01 4.03
2023 5.10 4.12 414
2024 5.23 4.23 4.25
2025 5.36 4.34 4.37
2026 5.48 4.44 4.47
2027 5.60 4,53 4.56
2028 5.72 4.63 4.66
Annual
Growth rate 3.02% 3.23% 3.48%
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4.6 Kerosene Price Reference Forecast

Figure 7. New York Kerosene Prices by Sector (Constant 2009$/MMBtu)
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Table 19. Reference Forecast of Kerosene Price by Sector (Constant 2009$/MMBtu)

Year Residential Commercial Industrial
2009 14.14 13.63 11.37
2010 15.74 15.06 12.53
2011 17.34 16.50 13.69
2012 18.18 17.26 14.29
2013 18.83 17.84 14.77
2014 19.36 18.32 15.15
2015 19.81 18.72 15.47
2016 20.20 19.07 15.76
2017 20.54 19.38 16.00
2018 20.85 19.65 16.23
2019 21.13 19.90 16.43
2020 21.38 20.13 16.61
2021 21.62 20.34 16.78
2022 21.83 20.53 16.94
2023 22.03 20.71 17.08
2024 22.22 20.88 17.22
2025 22.40 21.04 17.35
2026 22.47 21.10 17.40
2027 22.47 21.11 17.40
2028 22.47 21.11 17.40

Annual

Growth Rate 2.47% 2.33% 2.26%
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Table 20. Reference Forecast of Kerosene Price by Sector (Constant 2009%/gal)

Year Residential Commercial Industrial
2009 1.92 1.85 1.54
2010 2.14 2.04 1.70
2011 2.35 2.24 1.86
2012 2.47 2.34 1.94
2013 2.56 2.42 2.00
2014 2.63 2.49 2.06
2015 2.69 2.54 2.10
2016 2.74 2.59 2.14
2017 2.79 2.63 2.17
2018 2.83 2.67 2.20
2019 2.87 2.70 2.23
2020 2.90 2.73 2.25
2021 2.93 2.76 2.28
2022 2.96 2.79 2.30
2023 2.99 2.81 2.32
2024 3.02 2.83 2.34
2025 3.04 2.86 2.35
2026 3.05 2.86 2.36
2027 3.05 2.86 2.36
2028 3.05 2.86 2.36
Annual
Growth Rate 2.47% 2.33% 2.26%

Table 21. Reference Forecast of Kerosene Price by Sector (Nominal $MMBtu)

Year Residential Commercial Industrial
2009 14.14 13.63 11.37
2010 15.98 15.29 12.72
2011 17.90 17.04 14.13
2012 19.10 18.13 15.02
2013 20.14 19.08 15.79
2014 21.07 19.93 16.48
2015 21.95 20.74 17.14
2016 22.81 21.53 17.79
2017 23.67 22.32 18.44
2018 24.50 23.09 19.06
2019 25.34 23.87 19.70
2020 26.17 24.63 20.33
2021 27.00 25.41 20.96
2022 27.87 26.22 21.62
2023 28.72 27.00 22.27
2024 29.60 27.82 22.94
2025 30.49 28.64 23.61
2026 31.22 29.32 24.17
2027 31.90 29.96 24.70
2028 32.59 30.61 25.23

Annual

Growth Rate 4.49% 4.35% 4.28%
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Table 22. Reference Forecast of Kerosene Price by Sector (Nominal $/gal)

Year Residential Commercial Industrial
2009 1.92 1.85 1.54
2010 2.17 2.08 1.73
2011 2.43 231 1.92
2012 2.59 2.46 2.04
2013 2.73 2.59 2.14
2014 2.86 2.70 2.24
2015 2.98 2.81 2.33
2016 3.10 2.92 241
2017 3.21 3.03 2.50
2018 3.32 3.13 2.59
2019 3.44 3.24 2.67
2020 3.55 3.34 2.76
2021 3.66 3.45 2.84
2022 3.78 3.56 2.93
2023 3.90 3.66 3.02
2024 4.02 3.78 3.11
2025 4.14 3.89 3.20
2026 4.24 3.98 3.28
2027 4.33 4.07 3.35
2028 4.42 4.15 3.42

Annual

Growth rate 4.49% 4.35% 4.28%
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4.7 Coal Price (in Electricity Sector) Reference Forecast

Figure 8. New York Coal Prices (Constant 2009$/MMBtu)
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Table 23. Reference Forecast of Coal Price (Constant 2009%)

Year 2009$/MMBtu 2009%/Ton
2009 2.85 56.75
2010 2.76 54.95
2011 2.72 54.06
2012 2.67 53.16
2013 2.64 52.57
2014 2.63 52.27
2015 2.61 51.97
2016 2.59 51.47
2017 2.57 51.22
2018 2.56 50.97
2019 2.56 50.87
2020 2.55 50.82
2021 2.55 50.77
2022 2.55 50.77
2023 2.55 50.77
2024 2.55 50.77
2025 2.55 50.77
2026 2.55 50.77
2027 2.55 50.77
2028 2.55 50.77
Annual
Growth Rate -0.58% -0.58%
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Table 24. Reference Forecast of Coal Price (Nominal Dollars)

Year $/MMBtu $/Ton
2009 2.85 56.75
2010 2.80 55.80
2011 2.80 55.80
2012 2.81 55.85
2013 2.82 56.21
2014 2.86 56.87
2015 2.89 57.57
2016 2.92 58.12
2017 2.96 59.00
2018 3.01 59.88
2019 3.06 61.01
2020 3.12 62.19
2021 3.19 63.43
2022 3.26 64.83
2023 3.32 66.18
2024 3.40 67.64
2025 3.47 69.12
2026 3.54 70.54
2027 3.62 72.07
2028 3.70 73.64
Annual
Growth Rate 1.38% 1.38%
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5 Energy Price Reference Forecasts by Sector

5.1 Residential Sector Fuel Price Reference Forecast

Figure 9. New York Residential Fuel Prices (Constant 2009$/MMBtu)
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Energy Price Reference Forecasts by Sector

Table 25. Reference Forecast of Residential Sector Fuel Price (Constant 2009$/MMBtu)

Year Distillate Natural Gas LPG Kerosene
2009%/MMbtu 2009%/MMbtu 2009%/MMbtu 2009%/MMbtu

2009 14.72 13.58 23.57 14.14
2010 15.82 14.39 24.53 15.74
2011 16.93 14.47 25.50 17.34
2012 17.51 14.56 26.00 18.18
2013 17.96 14.64 26.39 18.83
2014 18.32 14.72 26.71 19.36
2015 18.63 14.81 26.98 19.81
2016 18.90 14.89 27.22 20.20
2017 19.14 14.98 27.42 20.54
2018 19.35 15.06 27.61 20.85
2019 19.54 15.14 27.77 21.13
2020 19.71 15.23 27.93 21.38
2021 19.87 15.31 28.07 21.62
2022 20.02 15.40 28.20 21.83
2023 20.16 15.48 28.32 22.03
2024 20.29 15.56 28.43 22.22
2025 20.41 15.65 28.54 22.40
2026 20.46 15.73 28.58 22.47
2027 20.46 15.84 28.58 22.47
2028 20.46 15.92 28.58 22.47

Annual

Growth Rate 1.75% 0.84% 1.02% 2.47%

Table 26. Reference Forecast of Residential Sector Fuel Price (Constant 2009%/Physical

Unit)
Year Distillate Natural Gas LPG Kerosene
2009%/Gal 2009%/Mcf 2009%/Gal 2009%/Gal

2009 2.03 13.99 3.26 1.92
2010 2.18 14.82 3.39 2.14
2011 2.34 14.91 3.52 2.35
2012 2.42 14.99 3.59 2.47
2013 2.48 15.08 3.64 2.56
2014 2.53 15.17 3.69 2.63
2015 2.57 15.25 3.73 2.69
2016 2.61 15.34 3.76 2.74
2017 2.64 15.43 3.79 2.79
2018 2.67 15.51 3.81 2.83
2019 2.70 15.60 3.84 2.87
2020 2.72 15.69 3.86 2.90
2021 2.74 15.77 3.88 2.93
2022 2.77 15.86 3.89 2.96
2023 2.78 15.95 3.91 2.99
2024 2.80 16.03 3.93 3.02
2025 2.82 16.12 3.94 3.04
2026 2.83 16.20 3.95 3.05
2027 2.83 16.32 3.95 3.05
2028 2.83 16.40 3.95 3.05

Annual

Growth Rate 1.75% 0.84% 1.02% 2.47%

34



Energy Price Reference Forecasts by Sector

Table 27. Reference Forecast of Residential Sector Fuel Price (Nominal $/MMBtu)

Year Distillate Natural Gas LPG Kerosene
$/MMbtu $/MMbtu $/MMbtu $/MMbtu

2009 14.72 13.58 23.57 14.14
2010 16.07 14.61 24.91 15.98
2011 17.48 14.94 26.32 17.90
2012 18.39 15.29 27.32 19.10
2013 19.20 15.65 28.22 20.14
2014 19.93 16.02 29.06 21.07
2015 20.64 16.40 29.89 21.95
2016 21.34 16.82 30.73 22.81
2017 22.04 17.25 31.59 23.67
2018 22.73 17.69 32.43 24.50
2019 23.43 18.16 33.31 25.34
2020 24.12 18.63 34.17 26.17
2021 24.83 19.13 35.06 27.00
2022 25.57 19.66 36.00 27.87
2023 26.28 20.18 36.91 28.72
2024 27.03 20.73 37.87 29.60
2025 27.79 21.30 38.85 30.49
2026 28.43 21.86 39.71 31.22
2027 29.05 22.49 40.57 31.90
2028 29.68 23.09 41.45 32.59

Annual

Growth rate 3.76% 2.83% 3.02% 4.49%

Table 28. Reference Forecast of Residential Sector Fuel Price (Nominal $/Physical Unit)

Year Distillate Natural Gas LPG Kerosene
$/Gal $/Mcf $/Gal $/Gal
2009 2.03 13.99 3.26 1.92
2010 2.22 15.05 3.44 2.17
2011 241 15.39 3.63 243
2012 2.54 15.75 3.77 2.59
2013 2.65 16.12 3.90 2.73
2014 2.75 16.50 4.01 2.86
2015 2.85 16.90 4.13 2.98
2016 2.95 17.32 4.24 3.10
2017 3.04 17.77 4.36 321
2018 3.14 18.22 4.48 3.32
2019 3.24 18.71 4.60 3.44
2020 3.33 19.19 4.72 3.55
2021 3.43 19.70 4.84 3.66
2022 3.53 20.25 4.97 3.78
2023 3.63 20.79 5.10 3.90
2024 3.73 21.36 5.23 4.02
2025 3.84 21.94 5.36 4.14
2026 3.93 22.52 5.48 4.24
2027 4.01 23.16 5.60 4.33
2028 4.10 23.78 5.72 4.42
Annual
Growth Rate 3.76% 2.83% 3.02% 4.49%
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5.2 Commercial Sector Fuel Price Reference Forecast

Figure 10. New York Commercial Fuel Prices (Constant 2009$/MMBtu)
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Table 29. Reference Forecast of Commercial Sector Fuel Price (Constant 2009$/MMBtu)

Year Distillate Natural Gas Residual LPG Kerosene
2009$/MMbtu 2009$/MMbtu 2009$/MMbtu 2009$/MMbtu 2009$/MMbtu

2009 11.69 10.27 6.77 18.34 13.63
2010 12.86 11.13 7.39 19.26 15.06
2011 14.04 11.22 8.02 20.18 16.50
2012 14.65 11.31 8.35 20.66 17.26
2013 15.13 11.39 8.60 21.03 17.84
2014 15.52 11.48 8.81 21.34 18.32
2015 15.85 11.57 8.98 21.60 18.72
2016 16.14 11.66 9.14 21.82 19.07
2017 16.39 11.75 9.27 22.02 19.38
2018 16.61 11.84 9.39 22.19 19.65
2019 16.82 11.93 9.50 22.35 19.90
2020 17.00 12.02 9.60 22.50 20.13
2021 17.17 12.11 9.69 22.63 20.34
2022 17.33 12.20 9.78 22.76 20.53
2023 17.48 12.29 9.85 22.87 20.71
2024 17.62 12.38 9.93 22.98 20.88
2025 17.75 12.47 10.00 23.08 21.04
2026 17.80 12.56 10.02 23.12 21.10
2027 17.80 12.67 10.03 23.12 21.11
2028 17.80 12.76 10.03 23.12 21.11

Annual

Growth Rate 2.24% 1.15% 2.09% 1.23% 2.33%

Table 30. Reference Forecast of Commercial Sector Fuel Price (Constant
2009%/Physical Unit)

Year Distillate Natural Gas Residual LPG Kerosene
2009%/Gal 2009%/Mcf 2009%$/BBL 2009%/Gal 2009%/Gal
2009 1.61 10.58 42.62 2.53 1.85
2010 1.78 11.46 46.56 2.66 2.04
2011 1.94 11.55 50.52 2.79 2.24
2012 2.02 11.64 52.58 2.85 2.34
2013 2.09 11.74 54.19 2.90 2.42
2014 2.14 11.83 55.50 2.95 2.49
2015 2.19 11.92 56.60 2.98 2.54
2016 2.23 12.01 57.56 3.01 2.59
2017 2.26 12.11 58.41 3.04 2.63
2018 2.29 12.20 59.17 3.06 2.67
2019 2.32 12.29 59.85 3.09 2.70
2020 2.35 12.38 60.48 3.11 2.73
2021 2.37 12.47 61.05 3.13 2.76
2022 2.39 12.57 61.58 3.14 2.79
2023 2.41 12.66 62.08 3.16 2.81
2024 2.43 12.75 62.54 3.17 2.83
2025 2.45 12.84 62.98 3.19 2.86
2026 2.46 12.94 63.15 3.19 2.86
2027 2.46 13.06 63.16 3.19 2.86
2028 2.46 13.14 63.16 3.19 2.86
Annual
Growth Rate 2.24% 1.15% 2.09% 1.23% 2.33%
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Table 31. Reference Forecast of Commercial Sector Fuel Price (Nominal $/MMBtu)

Table 32. Reference Forecast of Commercial Sector Fuel Price (Nominal $/Physical
Units)
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