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8  SUMMARY AND CONCLUSIONS 
 
8.1 ECONOMY-WIDE RESULTS 
 
An aggressive package of energy-
efficiency policies implemented 
throughout Appalachia beginning in 
2010 could deliver significant cost-
effective energy savings. According to 
the latest EIA ―business-as-usual‖ 
forecast, Appalachia will require 9.2 
quads of energy in 2020 and 10.1 
quads in 2030. In contrast, a bold 
energy-efficiency initiative could cut that 
consumption by between 9 and 12 percent 
to 8.2 quads in 2020 and by between 23 
and 28 percent to 7.7 quads in 2030. Such a 
bold and aggressive initiative could shrink the 
energy budget required by the Region in 
2030 to less than the Region consumed in 
2006 – more than offsetting the forecast 
growth in energy use (Figure 8.1). 
 
In 2030, most of the energy-efficiency resources (42 percent) come from efficiency programs for 
commercial buildings. The remaining energy savings come mostly from industrial energy uses (25 
percent), followed by transportation (18 percent) and residences (15 percent).  Accounting for 28 
percent of energy use in Appalachia but only 18 percent of the energy efficiency resources, 
transportation has a relatively low energy-efficiency potential. This conclusion is understandable 
given the newly legislated energy-efficiency standards that require 40 percent stricter vehicle fuel 
economy standards by 2020. These savings are incorporated in the AEO 2008 baseline. 
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Figure 8.1  Potential Displacement of Appalachian Energy 
Consumption by Cost-Effective Efficiency Resources 

Figure 8.3  Share of Cost-Effective Efficiency 
Resources by Sector, Excluding Commercial 

Commissioning (Primary Energy in trillion Btu, 
2030) 

Figure 8.2  Share of Cost-Effective Efficiency 
Resources by Sector  

(Primary Energy in trillion Btu, 2030) 
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Consider the case where the energy-savings potential from the commissioning of commercial 
buildings is excluded from the estimation of energy efficiency resources (because of its unknown 
degree of overlap with the commercial building retrofit incentive program). In this situation, the total 
energy-efficiency potential in 2030 would be 0.4 quads smaller. At the same time, these energy 
efficiency resources would be much more evenly distributed across the four end-use sectors (Figure 
8.3). 
 
Examining the potential energy-efficiency impacts of individual policies draws attention to five 
policy instruments that substantially ―move the market‖ (Table 8.1). The efficient commercial 
HVAC and lighting retrofit incentive has the largest impact, reducing commercial energy 
consumption by 10 percent in 2020 and by almost 20 percent in 2030. Support for commissioning of 
existing commercial buildings is the next most significant policy in terms of saving energy in the 
year 2030. It cuts commercial energy consumption in 2030 by an additional 17 percent. 
 
The expanded industrial assessment centers policy, which targets small- to medium-sized industrial 
sites, has the third largest impact in 2030. By that year, it is assumed that all of the eligi 
ble sites have had an energy assessment and 80 percent of the cost-effective recommendations are 
adopted, producing a 17 percent reduction in the Region‘s industrial energy consumption. 
 
Clean car standards offer the fourth largest potential for saving energy and are by far the most 
influential of the four transportation policy packages modeled here. By accelerating the fuel economy 
improvements of combined passenger cars, small trucks/SUVs and large trucks/SUVs to 50 mpg in 
2030, 13 percent of the transportation energy use forecast for that year can be reduced.  
 
Finally, providing retrofit incentives for existing homes in combination with resale energy labeling 
has the fifth largest energy impact in 2030; it cuts the residential sectors projected energy 
consumption by four percent in 2020 and by seven percent in 2030. 
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Table 8.1  Energy Savings from Individual Policies 
(trillion Btu of primary energy saved per year)* 

 
Primary 
Energy 

Savings: 2013 

Primary 
Energy 

Savings: 2020 

Primary 
Energy 

Savings: 2030 

Residential Buildings             

Improved Building Energy Code with Third Party 
Verification and Compliance Incentive 5.3 (0.3%) 40.5 (1.9%) 123.3 (5.0%) 

Expanded Weatherization Assistance Programs 9.2 (0.5%) 26.2 (1.2%) 53.0 (2.1%) 

Residential Retrofit Incentive with Resale Energy 
Labeling and Incremental Cost Incentives 32.8 (1.7%) 91.5 (4.2%) 180.2 (7.3%) 

Super-Efficient Appliance Deployment 6.1 (0.3%) 28.5 (1.3%) 97.0 (3.9%) 

Commercial Buildings             

Commercial Building Energy Codes with Third 
Party Verification and Compliance Incentives 5.4 (0.3%) 23.1 (1.2%) 63.9 (2.8%) 

Support for Commissioning of Existing 
Commercial Buildings  28.1 (1.7%) 148.1 (7.8%) 390.8 (17.3%) 

Efficient Commercial HVAC and Lighting Retrofit 
Incentive  46.7 (2.9%) 194.5 (10.3%) 447.1 (19.7%) 

Tightened Office Equipment Standards with 
Efficient Use Incentives 11.6 (0.7%) 53.2 (2.8%) 143.2 (6.3%) 

Industry             

Expanded Industrial Assessment Centers  18.1 (0.7%) 123.2 (5.0%) 413.1 (16.8%) 

Increasing Energy Savings Assessments  10.4 (0.4%) 53.6 (2.2%) 119.9 (4.9%) 

Supporting Combined Heat and Power (CHP) with 
Incentive  11.7 (0.5%) 40.3 (1.6%) 88.1 (3.6%) 

Transportation             

Pay-as-You-Drive Insurance 16.2 (0.7%) 67.1 (2.8%) 73.9 (2.9%) 

Clean Car Standards  10.8 (0.5%) 64.1 (2.6%) 337.8 (13.3%) 

SmartWay Heavy Truck Efficiency Loan Program 10.3 (0.4%) 17.9 (0.7%) 19.3 (0.8%) 

Speed Limit Enforcement 22.8 (1.0%) 23.7 (1.0%) 26.0 (1.0%) 

*Also expressed as a percent of the energy to be consumed in that year based on the ―business-as-usual‖ forecast. 
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Most of the policies modeled in this study spur innovation and technology improvement, as would be 
the case, for instance, with clean car standards of 50 mpg. In order to illustrate the potential for a 
concerted energy-efficiency RD&D initiative to expand clean energy opportunities in Appalachia, we 
analyzed three transformational technologies that appear to hold great promise for the region. The 
results are summarized in Box 8.1, and the background details are presented in Chapters 3, 4, and 5. 
 
 

Box 8.1 The Promise of RD&D to Expand the Efficiency Potential of 
Three Transformational Technologies 

 
 Air-source integrated heat pump 

Accelerated RD&D is assumed to result in the commercialization of a single system based on heat 
pumping technology that provides space heating and cooling, water heating, ventilation and 
dehumidification, and humidification. It is still in the development stages and is not yet commercially 
available; however, it could provide substantial energy savings to homes is the Appalachian Region. 
Within an average Appalachian home, installation of the AS-IHP would save approximately 37 million 
Btu per year.  If this heat pump system were installed in 30 percent of all new homes built in Appalachia 
between 2010 and 2030, energy consumption in the residential sector could be reduced by 35 trillion Btu 
in the year 2030. 

 Solid State Lighting 
Accelerated RD&D is expected to produce technology improvements that bring brighter LEDs and 
provide light equivalent to existing fluorescent fixtures with 25 to 45 percent less electricity usage. 
Lighting demand for the Appalachian Region is expected to increase by little more than 10 percent 
between 2006 and 2030 (EIA, 2008a). However, under the LED scenario lighting demand would be 
expected to decrease by more than 20 percent. If by 2030, LED lighting fully penetrated the Appalachian 
Region, the Region would use 20 percent less energy for lighting than projected, saving 60 trillion Btu in 
that year. 

 Industrial super boiler 
A combination of enhanced design features could increase industrial package boiler efficiency from 75 
percent to 95 percent. Many boilers used today are more than 40 years old, suggesting a large energy-
savings opportunity. The Appalachian Region, particularly the southern portion, makes heavy use of 
boilers and widespread installation of a more efficient boiler could mean tremendous savings, in energy 
and financial cost. Assuming that super boilers replace one percent of all boilers within the Appalachian 
Region annually, and the average improvement in efficiency with the super boiler is 10 percent, this new 
technology could save almost 20 trillion Btu in 2030 and a total of 172 trillion Btu between 2010 and 
2030. 

 
 
 
Dividing the cost-effective energy-efficiency resources fostered by the entire policy portfolio into 
fuel types and sectors highlights the prominence of the potential for reduced electricity consumption. 
Taking into account the energy lost in the generation and transmission of electricity as well as losses 
from ―end-use‖ equipment such as motors, lighting, and air conditioning, 69 percent of the energy-
efficiency potential in Appalachia resides in the electricity system (i.e., 1.7 quads of the 2.5 quads of 
energy-efficiency potential in 2030). The next largest wedge of energy-savings potential comes from 
motor gasoline consumption by vehicles (17 percent), followed by savings potentials from natural 
gas, fuel oil, and diesel end-uses (14 percent). 
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The 1.7 quads of electricity-efficiency potential in 2030 represent a potential savings of 33 percent 
relative to the projected consumption of electricity in 2030 (that is, 5.2 quads of primary energy). It 
represents 106 percent of the anticipated 1.6 quads of load growth in 2030.  
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Tables 8.2 and 8.3 provide additional detail on the cost-effective efficiency resources estimated to be 
available in the Appalachian Region. Table 8.2 shows savings with the commercial building 
commissioning program included, and Table 8.3 shows savings assuming that the savings from 
commercial building commissioning are included in retrofit savings for the commercial sector as a 
whole. These results suggest that overall efficiency resources could save between 9 and 12 percent of 
estimated energy consumption in 2020, and between 23 and 28 percent of estimated energy 
consumption in 2030.  The most significant savings are in electricity overall; between 11 and 15 
percent in 2020 rising to between 27 and 33 percent in 2030. Motor gasoline consumption is reduced 
by almost as much: 11 percent in 2020 and 33 percent in 2030. Natural gas savings are next in order 
of magnitude, saving between 5 and 7 percent of the forecast consumption in 2020, and between 14 
and 20 percent of the forecast consumption in 2030.  
 
Again, this illustrates the ability of an aggressive energy efficiency initiative tp shrink the energy 
budget required by the Region in 2030 to less than the Region consumed in 2006 – thereby more than 
offsetting the forecast growth in energy use. 

Figure 8.4  Share of Cost-Effective Efficiency Resources by Fuel Type and Sector  
(Primary Energy in trillion Btu, 2030) 
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Table 8.2 Cost-Effective Efficiency Resources as a Percent of Projected Primary 

Energy Consumption in the Appalachian Region in 2020 and 2030 

2020 

 Residential 
% 

Commercial 
% 

Industrial 
% 

Transportation 
% 

Total 
% 

Electricity 5.4 22.3 18.0 0.0 15.4 

Natural Gas 10.9 22.9 -0.7 0.0 6.8 

Fuel Oil 11.0 21.4 0.0 0.0 1.9 

Diesel 0.0 0.0 0.0 3.6 3.6 

Gasoline 0.0 0.0 0.0 10.7 10.7 

All Fuels 7.6 21.9 8.2 7.1 11.9 

2030 
Electricity 11.1 46.2 42.4 0.0 33.1 

Natural Gas 22.6 47.6 14.5 0.0 19.5 

Fuel Oil 23.9 46.6 0.0 0.0 3.5 

Diesel 0.0 0.0 0.0 3.3 3.3 

Gasoline 0.0 0.0 0.0 33.1 33.1 

All Fuels 15.1 45.6 21.7 18.0 27.8 
 

 
Several states in the region have commissioned estimates of their cost-effective electricity-efficiency 
potential – including Georgia, New York, North Carolina, and Virginia. Each of these state studies 
uses a distinct planning horizon and set of methodological assumptions, resulting in divergent results. 
For example, Georgia focuses on the 2005-2010 time frame, and estimates that 56 percent of load 
growth, or nine percent of the forecast electricity consumption in 2010 could be met with cost-
effective electric-efficiency improvements. North Carolina focuses on 2007-2017 and concludes that 
85 percent of load growth could be met, or 14 percent. Virginia examines the period 2007-2025, and 
concludes that 58 percent of load growth could be met, or 25 percent of the forecast load in 2025. 
Energy Efficiency in Appalachia estimates a higher level of electricity-efficiency potential, but it also 
has a longer planning horizon. 
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Table 8.3 Cost-Effective Efficiency Resources as a Percent of Projected Primary 
Energy Consumption in the Appalachian Region in 2020 and 2030 

(Excluding Commercial Building Commissioning) 

2020 

 
Residential 

% 
Commercial 

% 
Industrial 

% 
Transportation 

% 
Total 

% 
Electricity 5.4 8.2 18.0 0.0 10.5 

Natural Gas 10.9 11.4 -0.7 0.0 4.7 

Fuel Oil 11.0 9.4 0.0 0.0 1.3 

Diesel 0.0 0.0 0.0 3.6 3.6 

Gasoline 0.0 0.0 0.0 10.7 10.7 

All Fuels 7.6 8.5 8.2 7.1 8.8 

2030 
Electricity 11.1 30.2 42.4 0.0 27.2 

Natural Gas 22.6 21.8 14.5 0.0 14.2 

Fuel Oil 23.9 20.3 0.0 0.0 2.3 

Diesel 0.0 0.0 0.0 3.3 3.3 

Gasoline 0.0 0.0 0.0 33.1 33.1 

All Fuels 15.1 28.3 21.7 18.0 23.4 
 
 
At a national scale, the Scenarios for a Clean Energy Future (Brown et al., 2001) estimated that 
advanced policies to promote clean energy technologies, if implemented in 2000 could cut U.S. 
electricity consumption in 2020 by 24 percent, with no net cost to the economy. More recently, 
McKinsey & Company (2007) identified a significant amount of ―negative cost‖ carbon abatement 
opportunity, primarily from cost-saving energy-efficiency investments. Findings of Energy Efficiency 
in Appalachia are consistent with these two major national assessments.   
 
According to the macroeconomic analysis reported in Chapter 7, cumulative net benefits from the 
Appalachian energy-efficiency initiative modeled here take time to materialize. In the early years 
before the policies have had a chance to ramp up, the consumer outlays outweigh the energy bill 
savings.  Overall, the value of cumulative energy savings does not exceed cumulative costs until the 
year 2017 – the year the initiative breaks even. However, from the participants‘ perspective, the 
payback is much quicker, ranging from 2.0 to 2.9 years depending on the year of participation 
between 2011 and 2030. The time required to recover participant expenses is generally shortest in the 
commercial sector and longest in the industrial sector.  
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As Figure 8.5 illustrates, energy 
savings expand at a slightly 
increasing pace over the 20-year 
period. In contrast, public 
investments drop from approximately 
$650 million per year during the first 
decade to slightly less than $450 
million in the second decade, 
reflecting the sun setting of several 
program subsidies and incentives in 
the year 2020. The public 
expenditures are much smaller than 
the private investment of nearly $5 
billion in 2030. 
 
As Table 8.4 shows, the economy-wide 
package of energy-efficiency policies is highly cost-effective. From the participants‘ perspective, the 
benefit/cost ratios range from 1.9 in the industrial sector to 5.7 in the commercial sector, with an 
overall average of approximately 3.1. Based on the total resource cost test, the benefit/cost ratios 
range from 1.9 in the residential sector to 6.8 for commercial buildings, with an overall average of 
3.4.  
 
As the result of $5.8 billion in program spending (in net present value terms, $10.8 billion 
cumulative), supplemented by an NPV of $25 billion in customer investments ($59.7 billion 
cumulative) over the 2010 to 2030 period, program participants in the Appalachian Region could see 
energy bill savings worth a net present value of $84 billion by 2030. Most of the public investment 
supports residential (NPV $3.2 billion) policies, followed by commercial (NPV $1.4 billion), and 
industrial (NPV $1.2 billion) policies, while much less is expended on programs in the transportation 
sector (NPV $238 million). The costs to participants are greatest in the transportation sector and least 
in the commercial sector. 
 
With $10.8 billion in program spending and an additional $59.7 billion in customer investments over 
the 2010-2030 period, the Appalachian Region could see net cumulative savings of 23.2 quads, 
saving $218.4 billion in energy bills by 2030. This is the equivalent of 23 to 28 percent of the EIA‘s 
forecast consumption in 2030 or more than 100 percent of forecast growth (EIA, 2008a). 
 
The macroeconomic analysis suggests that the energy-efficiency policy bundles would have a net 
contribution to the Appalachian employment base as measured by full-time jobs equivalent.  In the 
year 2010 we see a small net increase of 16,231 jobs, which increases to a significantly larger total of 
77,378 net jobs by 2030. 

Figure 8.5 Annual Investment and Energy Savings:  
2010-2030 
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Table 8.4  Results of Economic Tests for Four Sectors and All Sectors 

 Residential Commercial Industrial Transportation Total 

Participants Test 
NPV Benefits 
(billion 2006$) 13.90 25.44 8.96 28.57 76.87 

NPV Costs 
(billion 2006$) 6.98 4.49 4.70 8.89 25.06 

Net Benefits-
Costs (billion 
2006$) 

6.92 20.95 4.26 19.68 51.81 

B/C Ratio 1.99 5.67 1.91 3.21 3.07 
Total Resource Cost Test 

NPV Benefits 
(billion 2006$) 17.75 39.31 13.51 45.04 115.60 

NPV Costs 
(billion 2006$) 9.14 5.78 6.50 12.17 33.59 

Net Benefits-
Costs (billion 
2006$) 

8.61 33.52 7.01 32.87 82.01 

B/C Ratio 1.94 6.80 2.08 3.70 3.44 
 
The benefit/cost ratios displayed in Table 8.4 are a function of numerous assumptions, including 
particular discount rates and avoided costs used to value the energy saved. A sensitivity analysis was 
completed to examine the impact of alternative discount rates and avoided cost assumptions. 

 
For example, ten and seven percent 
discount rates are used to calculate the 
time value of benefits and costs in the 
participants cost test and in the total 
resource cost test, respectively. In this 
sensitivity analysis, these discount 
rates are allowed to vary between 
four, seven, and 10 percent to reflect 
different ―time values of money.‖ The 
resulting benefit/cost ratios for the 
participants cost test are considerably 
higher with the lower discount rates 
(Figure 8.6). For the policy portfolio 
as a whole, the benefit/cost ratio 
increases from 3.3 to 4.2. Discounting 
the total resource cost (TRC) test 
results by four and 10 percent instead Figure 8.6  Sensitivity Analysis of Benefit/Cost Ratios 

Based on Alternative Discount Rates 
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Energy Prices with $100/MtC Tax 2.75 9.09 4.45 3.65 3.84
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of seven does not have a large impact on the benefit/cost ratios. The overall TRC benefit/cost ratio 
for the portfolio package varies between 3.5 and 4.0.   
 
Similarly, the principal estimate 
used in this project to monetize 
the avoided costs of potential 
energy savings is the retail price 
of energy. Figure 8.7 shows what 
would happen to the cost-
effectiveness tests if the value of 
the avoided cost was cut in half 
(as might happen, for instance, if 
power plant costs were to decline 
significantly or if new 
inexpensive fuels were to flood 
the market). It also examines the 
benefit/cost ratios if avoided costs 
were inflated (e.g., in conjunction 
with the promulgation of a 
nationwide carbon cap-and-trade 
system).   
 
The lowest avoided costs drive the residential and industrial programs to borderline cost-effective. In 
contrast, inflating energy costs by $25 to $100 per metric ton of carbon dioxide significantly raises 
the benefit/cost ratios of the policy packages targeting the commercial, residential, and industrial 
sectors. There is a much smaller effect on the cost-effectiveness of the transportation sector energy-
savings potential – due to the lower carbon content of gasoline and diesel. Across all of the sectors, 
the carbon-inflated avoided costs make investments in energy efficiency more cost-effective 
compared with the business-as-usual scenario. 
 
8.2 RESULTS BY SECTOR 
 
8.2.1 Residential Buildings 
 
From 2008 to 2030, Appalachian residential energy consumption is forecast to increase 30-32 
percent, to approximately 2.5 quads (EIA, 2007a; 2008a).  Numerous barriers to efficiency 
improvements are expected to limit the Region‘s adoption of more efficient technologies and 
practices.  Foremost among these is the first-cost, or incremental cost, of more efficient products and 
materials; while high costs are a barrier across the nation, the higher rates of poverty and lower 
average incomes in Appalachia magnify this issue.  Each of the policies proposed for the residential 
sector include an anticipated ―incentive‖ portion to help overcome this barrier.     
 
Energy Efficiency in Appalachia demonstrates the potential for residential efficiency to curb the 
Region‘s growing energy demand, by focusing on building efficient new homes, improving the 
performance of existing homes, and pulling the appliance stock towards best available technology.  
Home construction practices and lighting are expected to improve, roughly doubling the efficiency of 
homes built today, through tighter building codes and stricter enforcement – enforced through third-
party compliance verification.  A two-tiered retrofit program, providing no-cost weatherization 
services to low-income households and a cost-share for other households, is expected to significantly 

Figure 8.7  Sensitivity Analysis of Benefit/Cost Ratios for the Total 
Resource Cost Test With Carbon “Adders” 
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improve the heating and cooling efficiency of about 40 percent of the existing building stock.  
Appliances are targeted through an incentive program for super-efficient appliances; due to appliance 
lifetimes, this method improves the stock appliance efficiency over the study horizon. 
 
Considering energy benefits alone, these policies are cost-effective with a benefit-to-cost ratio of 
about 2.0 for participants and about 1.9 for society.  Improving home performance is assumed to be 
even more cost-beneficial when non-energy benefits are quantified, especially improved health and 
safety for the elderly and most vulnerable children in the community.  These three focus areas (new 
homes, thermal envelopes, and appliances), modeled here through four policy packages, are 
estimated to provide cumulative annual savings of about 370 trillion Btu in 2030.  This represents 
more than half of the estimated growth in consumption over the study horizon. 
 
With $5.1 billion in program spending and an additional $12.3 billion in customer investments over 
the 2010-2030 period, the Appalachian Region could see net cumulative savings of 6.0 quads, saving 
$60.4 billion in energy bills by 2050.  This is the equivalent of about 18.7 percent of the EIA‘s 
forecast consumption in 2030 or 71.7 percent of forecast growth (EIA, 2008a). 
 
8.2.2 Commercial Buildings 
 
Commercial energy consumption in Appalachia is forecast to increase 45-63 percent from 2006 to 
2030, to approximately 2.4 quads (EIA, 2007a; 2008a).  More efficient technologies and practices are 
especially important in existing commercial building stock, which is not expected to be replaced over 
the study horizon.  Ensuring that retiring equipment is replaced by the most efficient technology can 
be a challenge due to high relative costs, low management priority for energy costs, and principal 
agent issues.  The policies suggested by this study for the commercial sector address these barriers.    
 
Commercial building savings are anticipated in this study through efficient new building 
construction, commissioning and retrofit of existing building stock, and adoption with proper use of 
efficient office equipment.  New building construction practices and lighting methods are expected to 
improve, roughly doubling the efficiency of buildings constructed today, through tighter building 
codes and third-party compliance verification.  Commissioning generally ensures that design 
efficiencies are achieved; modifications based on commissioning studies achieve about 10 percent 
savings over non-commissioned buildings (Mills et. al, 2004).  Addressing compliance and 
commissioning help to overcome principle agent issues in that builders (and often the owners) of 
commercial buildings will not be responsible for energy costs.  Ensuring that retrofit HVAC and 
lighting equipment are completed with the most efficient technologies and methods presents higher 
first costs that can be overcome with incentives; these retrofits are cost-effective without incentives, 
but limited access to capital and financing for energy-efficiency improvements can hinder their 
adoption (Brown and Chandler, 2008).  While adoption of efficient office equipment is increasing, 
use of efficiency features is still low because of a generally low management priority for efficiency; 
tightening standards while offering incentives for application of the technology can significantly 
reduce electricity consumption at a small cost.   
 
The Commercial Policy Package is cost-effective with a benefit-to-cost ratio of about 5.7 for 
participants and about 6.8 for society.  With $1.9 billion in program spending and an additional $9.3 
billion in customer investments over the 2010-2030 period, the Appalachian region could see net 
cumulative savings of 9.5 quads, saving $72.5 billion in energy bills by 2030.  This is the equivalent 
of about 45.6 percent of the EIA‘s forecast consumption in 2030 or 148.3 percent of forecast growth 
from 2010-2030 (EIA, 2008a). 
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8.2.3 Industry 
 
Industry in Appalachia currently comprises 30 percent of overall energy use within the Region.  
According to the EIA‘s 2008 Annual Energy Outlook, industry is expected to continue to use a large 
proportion of energy in Appalachia though its market share will decrease slightly down to 28 percent 
by 2030 (EIA, 2008a).  Energy costs for industry can be substantial, and, though many are keenly 
aware of the impact energy efficiency can have on the ―bottom line,‖ hurdles such as large initial 
capital costs and down time needed to install updated equipment often prevent action in industry.  
Through structured programs that help mitigate these challenges, a large impact in the rate of energy 
consumption could be achieved.   
 
The industrial portion of the current study investigates three programs, which, together, would audit 
industrial sites and make recommendations for energy-efficiency improvements; help support the 
installation of new equipment; train industrial site personnel to continue to make improvements; and 
promote the use of systems that utilize waste heat to provide a useful product, such as steam.  
Through expansion of current programs, small- to medium-sized industrial sites can take advantage 
of government-funded energy auditing to help them make decisions on cost-effective, high-impact 
changes that can be made to improve their energy consumption.  Large industrial facilities can 
receive training on how to pinpoint improvements in systems throughout their complex to improve 
energy efficiency, on average reducing overall site consumption by roughly nine percent (Wright et 
al., 2007).  In plants that require thermal inputs, systems that produce electric power can be placed 
on-site, and the hot exhaust can be used as ―free‖ energy to drive equipment that would ordinarily 
require natural gas, saving total energy for the Region.  These types of programs are a large step in 
the direction of reduced energy demand.   
 
No policy or program comes without some financial costs; however, based on the energy saved 
through the policy bundles modeled in the current study, the financial benefits far outweigh the costs.  
The four actions achieved through three programs are estimated to provide an annual energy savings 
of 670 trillion Btu by 2030, which reduces the sector‘s total energy consumption below 2007 levels. 
 
The Industrial Policy Package is cost-effective with a benefit-to-cost ratio of about 1.9 for 
participants and about 2.1 for society.  With $2.5 billion in program spending and an additional $13.1 
billion in customer investments over the 2010-2030 period, the Appalachian Region could see net 
cumulative savings of 5.2 quads, saving $22.6 billion in energy bills by 2030.  This is the equivalent 
of about 21.7 to 27.9 percent of the EIA‘s forecast consumption in 2030, or 90.0 to 153.1 percent of 
forecast growth (EIA, 2007a; 2008a).   
 
8.2.4 Transportation 
 
The transportation sector in the Appalachian Region shows enormous energy savings potential. 
Appalachian transportation energy consumption is forecast to increase to 2.54 quads by 2030 (EIA, 
2008a). The stricter CAFE standards promulgated in 2007 alone should reduce primary energy 
consumption for the sector by at least 21 percent by 2030. If the standards are combined with other 
policies modeled in this report, total primary energy savings could reach 35 percent by 2030. Future 
investments targeted at moving Appalachia‘s freight more efficiently could bring about additional 
fuel savings not modeled in this analysis. The biggest contributor to total savings outside of the new 
fuel economy regulations is the extension of the Clean Car Standard program we propose in this 
analysis, which would bring about gasoline savings of 2.72 billion gallons a year by 2030 – 
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approximately 13.5 percent of total primary transportation energy consumption in the Appalachian 
Region.  
 
Numerous barriers to efficiency improvements are expected to limit the Region‘s adoption of more 
efficient technologies and practices.  Foremost among these is the first-cost, or incremental cost, of 
more efficient products and materials; while high costs are a barrier across the nation, the higher rates 
of poverty and lower average incomes in Appalachia magnify this issue.  Each of the policies 
proposed for the residential sector include an anticipated ―incentive‖ portion to help overcome this 
barrier.     
 
The transportation policy options presented here are a cost-effective way of realizing energy-savings 
potential in Appalachia. The benefit/cost ratios indicate that the high cost of implementation 
associated with some of the transportation policies is far outweighed by the total benefits incurred. If 
all policy options were to be implemented in combination, participants would receive approximately 
$2 for every additional $1 spent. Similarly, every additional $1 spent on implementation would reap 
$3.14 in total benefit.  
 
While implementation of such policies might depend on a variety of economic and political 
conditions, this report demonstrates that there is significant opportunity in Appalachia for large 
energy savings in the transportation sector. Carefully crafted policies that target vehicles fuel 
economy, vehicle-miles traveled (VMT) and driving behavior will lead to increased energy 
efficiency in the transportation sector. 
 
The transportation sector policy package is cost-effective with a benefit-to-cost ratio of about 3.2 for 
participants and about 3.7 for total resource costs.  With $0.4 billion in program spending and an 
additional $27.6 billion in customer investments over the 2010-2030 period, the Appalachian Region 
could see net cumulative savings of $80.4 billion in energy bills by 2030 and $167.1 billion by 2044.  
This is the equivalent of about 30.1 percent of the EIA‘s forecast consumption in 2030 or 172.4 
percent of forecast growth from 2010-2030 (EIA, 2008a). 
 
8.3 CONCLUSIONS 
 
Policy action aimed at exploiting the energy-efficiency potential described in this report would set 
Appalachia on a course toward a sustainable and prosperous energy future. The Region‘s energy-
efficiency resources could go a long way toward meeting its future energy needs while ensuring its 
continued economic and environmental health. 
 
The problem is that energy-efficiency upgrades require consumer and business investment and they 
take time away from other priorities. With so many demands on financial and human capital, energy-
efficiency upgrades tend to be given a low priority. Through a combination of information 
dissemination and education, financial assistance, regulations, and capacity building, consumers, 
businesses, and industry can be encouraged to take advantage of energy-efficiency opportunities. In 
addition, expanded research, development, and demonstration is needed to innovate and deploy 
transformational technologies that expand the efficiency potential. 
 
By exploiting the Region‘s substantial energy-efficiency resources, Appalachia can cut the energy 
bills of its households, businesses and industries, create ―green‖ jobs, and grow its economy. The 
ability to convert this vision into a reality will depend on the willingness of business and policy 
leaders to implement the recommendations that are at the heart of this report. 
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