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First of all, I want to say that it is a pleasure to attend and par-
ticipate in this symposium on energy and climate change. It is inter-
esting how energy and the Department of Energy have evolved 
over the years. If we look back to the 1800s, our energy economy 
was really wood based. Over the course of about 40  years we 
moved to a coal-based economy and then we moved to electric-
ity and now we are moving more and more toward renewables. 
Although things changed, change occurred relatively slowly. Each 
of these transactions took 40–50 years.

I remember being on the end of the coal-based era. I hate to 
admit it, but when I was a little girl one of my thrills was going into 
the basement and watching my father shovel coal into the furnace 
and watching the coal people come and deliver it down the chute. 
That shows either that I have been here for a long time or that I 
come from a very small town; unfortunately, it’s both.
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I have been working with the department since it started in 
1976. For those of you who are not familiar with us, the Energy 
Information Administration (EIA) is an independent entity within 
the Department of Energy. We collect and analyze data, put out 
forecasts, and analyze proposed legislation. Because we are inde-
pendent, we do not answer to anyone else within the government 
or within the Department of Energy. As a result, we are known for 
analyses that are independent and pretty much tell it like it is. We 
do not propose any policy. What we do is we analyze for people 
on the Hill what comes out and we tell them the impacts of pro-
posed legislation.

What is most important about our forecasts is not the actual 
numbers, but the incremental difference between forecasts for dif-
ferent years or ones based on different assumptions.

We are not going to say, “I can tell you what’s going to happen 
in 2035.” If I were to tell you the price of oil is going to be $113 a 
barrel, I can guarantee you one thing, and that is that the number 
will be wrong. But if you look at the number that comes out from 
our base case forecast and then you look at the number that comes 
out from the forecast in which we look at a proposed piece of leg-
islation, it is that difference that is the key thing.

To get started, I will first touch briefly on the global picture. We 
produce an international energy outlook every year and an annual 
energy outlook. I will look briefly at the international picture and 
then focus in more on the domestic picture. Then, I will talk about 
an analysis we did of the proposed American Clean Energy and 
Security Act. [1] This bill, which has already passed the House, is 
a huge bill. It is over 1000 pages and includes many provisions. 
Because the Senate has yet to act on this legislation, there is no 
certainty as to whether the final law, if there is one, will include 
some or all of these provisions or some totally new ones.

So let’s take a look at the global energy outlook. If we look at 
the increase in global energy use between now and 2030, 82% 
of that increase is expected to come from the non-OECD coun-
tries, including China, India, and other countries in the Middle 
East (Figure 1). The increase in global energy use in the OECD 
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countries is expected to remain fairly level. However, the growth in 
the developing nations is much more significant, their percentage 
of the total grows from 49% to 59%, whereas the OECD countries 
are expected to drop from 51% to 41%.

Figure 1. Expected Increase in Global Energy Use 
Through 2030

As far as growth, use of all forms of energy is expected to grow 
(Figure 2). Renewables are the fastest growing, but it is from a rela-
tively small base that does not include biofuels. They are included 
in liquids right now. If they were included in renewables, use of 
renewables would grow to 11% and use of liquids would grow to 
30% instead of 32%. Coal use continues to grow mainly in the 
developing countries. Natural gas use grows because it is a clean-
burning fuel and there is switching from more carbon-intensive 
fuels to natural gas. Use of liquids continues to grow because they 
are the fuel of choice for the transportation sector.

The transportation sector depends heavily on liquid fuels. 
Because goods and people have to move from place to place in 
order to reach markets or employers, this sector tends to be less 
responsive to changes in prices than is the case with some of the 
other energy sectors. Another complicating factor is that we cannot 
easily substitute other fuels for gasoline or diesel when their costs 
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go up, although we are trying to make that more feasible.  Use 
of nuclear is projected to remain about the same as at present. 
Overall growth in energy use depends, of course, on economic 
activity, and we can see where the GDP growth is the strongest in 
the developing nations, namely China and India (Figure 3). There is 

Figure 2. Expected Growth of Various Forms of Energy 
Through 2030

Figure 3. Expected Growth of Energy Use in Relation to GDP
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also a lot of growth in Russia and Brazil. In these countries we see 
strong growth in energy use per GDP.

Without new energy policies for carbon emissions, we will see 
quite a growth between now and 2030 for the international and 
between now and 2035 for the domestic outlook (Figure 4). We 
are projecting that growth in both consumption and carbon diox-
ide output. Without emission control policies, we expect to see 
strong emissions growth.

Turning to the U.S. energy outlook, this is our annual energy 
outlook. We published our base case assessment at the end of 
last year, along with about forty side cases that show the range of 
uncertainty about the forecasts. I really encourage people to look 
at all of our side cases. The full report will be out shortly. [2] The 
assumptions are key in that they really rule the forecasts. We look 
at high and low technology growth, high and low world oil prices, 
high and low GDP growth, and higher and lower resource bases. 
So there are a number of combinations, and you cannot just take 
it out of context.

Figure 4. Expected Growth of Energy-Related 
CO2 Emissions
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One of the key things coming into the U.S. energy outlook 
right now is that the global recession is really affecting things and 
we are not expecting GDP to return to the 2008 level until 2011 
and consumption to reach the 2008 level until 2012.

As far as the carbon output that we had in 2008, we do not 
reach that level again until 2019 (Figure 5). Energy intensity, which 
is energy use per increment of GDP, is continuing to fall. A lot of 
this is a direct result of efficiency improvements. Energy per capita 
is falling slightly. This trend is expected to continue through the end 
of our forecast.

As far as energy consumption in the United States, again we 
see, as we did internationally, a strong growth in renewables 
(Figure 6). In particular, we see a strong growth in biofuels. There 
is an overall growth in natural gas. We see quite a decline initially 
and that decline is attributed mainly to coal plants and renewables 
that are already in the construction phase and coming online. So 
we see a decrease in natural gas use and then it picks up again. 
As you may recall, just a few years ago natural gas prices were 
really high. As a result, coal became the fuel of choice for many 	
installations. That is now changing. Nuclear is growing and the 

Figure 5. Decline of Energy and CO2 per Dollar GDP
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growth is mainly because of capacity—new capacity that is being 
added.

One place where we are making a little progress is in our 
dependence on foreign oil (Figure 7). We reached a peak of 60%, 
and that has declined in 2008 to 57% and we expect it to decline 
further to about 45% in our reference case. The decline is due 
to several things—one, more use of biofuels and more domestic 

Figure 6. Energy Consumption in the United States

Figure 7. U.S. Dependence on Foreign Oil
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production. That domestic production is coming from both off-
shore and from onshore with enhanced oil recovery.

Most of the growth in liquid fuel supply is coming from biofu-
els, and that includes biofuel imports. Now biofuels are expected 
to grow, but they are going to fall short of the 36 billion gallon 
renewable fuel target for 2022 (Figure 8). A lot of this is because 
of slow downs or cancellations of projects for cellulosic ethanol. 
We still see a lot of corn ethanol; however, this is going to pick 
up again, and by 2035 we expect to exceed the target. But, in the 
interim, we do not expect that the 2022 target will be met.

Turning to natural gas, we are, again, lessening our dependence 
on foreign sources (Figure  9). Most of our foreign gas currently 
comes from Canada, but, with increased domestic production and 
domestic production growing faster than domestic consumption, 
we are less dependent on imports. Key in this is the increase in 
our resource base due to shale gas discoveries. Shale gas has really 
been a game changer here.

If you look at the increases in natural gas, you can see that 
production from our domestic onshore resources is declining sig-
nificantly; however, shale gas is growing considerably and we also 
see a big contribution from an Alaska pipeline. The economic 

Figure 8. Growth of Fuel Supplies
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conditions are such in this forecast that a pipeline comes on in 
2023. Now over the years our forecast, the timing with the pipeline, 
keeps getting pushed out. This is mainly because the economic 
conditions have been changing. Costs for the pipeline have been 
going up. But we do expect an Alaska pipeline to come online and 
we do expect a significant increase in shale gas.

As a result, we have moved from about 1300 trillion cubic 
feet to more than 2000 trillion cubic feet—a significant increase in 
our own domestic resources. That increase is a lot stronger than 
the growth in the production, so we have significant shale gas 
resources and significant natural gas in our own country.

In the case of electricity, we show a decrease in electricity 
growth (Figure 10). It is still growing, but look at how quickly it has 
dropped over the years: In the 1950s the annual growth was 9.8%; 
the 1960s dropped to around 7.3; 1980s, 4.7%; and on and on. In 
our forecast we are expecting it to grow about 1% per year. Now a 
lot of this is due to efficiency improvements and also to a lessening 
of demand because of higher prices.

As far electricity market shares, renewables show strong 
growth—from about 9% to about 17% (Figure  11). There are a 
number of reasons for this and a lot of legislation involved. There 

Figure 9. Sources of Natural Gas
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are tax credits for renewables. The stimulus plan has subsidies for 
renewables and there are state renewable fuel standards, so that 
has helped; plus the concern over the environment has helped. 
Although we model current laws and regulations—there is no 
carbon legislation out there right now—we do assume that there 
is a penalty for using carbon. We do that by increasing the cost of 
carbon-intensive utilities. So there is a cost associated with build-
ing coal-fired plants, and that is to reflect the industry anticipation 
of some kind of legislation.

Figure 11. Projected Market Share

Figure 10. Growth in Electricity Use
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Most of the added coal is already under construction. We 
see very little new coal capacity coming on that is not already 
in the works. As a result, the coal share drops from 48.5% to 
43.8%. The non-hydro-power renewable sources—mainly wind 
and biomass—make up about 41% of the renewables. Solar 
has a strong percentage growth but still is a very small por-
tion of our entire generation. Geothermal and waste are also 	
quite small.

Assuming that there are no new policies, growth in energy-
related carbon dioxide emissions is really driven by electricity and 
transportation fuel use (Figure 12). Over the forecast period, there 
is an 8.7% growth in our carbon emissions. Most of this is due to 
the electric power and transportation sectors. When we look at 
the proposed legislation, you will see that most of the results are 
achieved in the electric-generation sector and not in the transpor-
tation sector. That is mainly because in the electricity generation 
sector we do have choices and you can switch to natural gas or go 
into renewables.

In the transportation sector, without some big technologi-
cal breakthroughs, we are pretty much dependent on liquids, to 
include biofuels. There has to be some major breakthrough and 

Figure 12. Drivers of Growth in Energy-Related CO2 Emissions
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there has to be change in infrastructure to increase benefits in the 
transportation sector.

I will now discuss the EIA analysis of the American Clean 
Energy and Security Act. [3] As of now, our forecasts assume cur-
rent laws and regulations. What if policies change? As you know, 
there is a lot of policy that could change. In the past, we have had 
investment tax credits, renewable portfolio standards, production 
tax credits, renewable fuel standards, CAFE standards, and all of 
these have made a difference. There is a lot of talk about carbon 
legislation; nothing has made it all the way through, however. 
There is talk about a cap and trade program. EIA did an analysis of 
the implications of the American Clean Energy and Security Act, 
also known as the Waxman/Markey Bill after the representatives 
who were the chief supporters.

There are many provisions in this bill. In particular, it calls 
for a reduction in covered greenhouse gas emissions of 24.6 bil-
lion metric tons over the 2012 to 2030 period. In our analysis, we 
examined six basic scenarios (Figure 13). Detailed results for those 
scenarios are available on the EIA website. That website also pro-
vides a link to the testimony of our Administrator, Richard Newell, 
regarding the bill.

Figure 13. Six Main Cases in EIA’s Analysis
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The baseline for this forecast was the Annual Energy Outlook 
2009, updated to include the stimulus bill. This was done before 
the Annual Energy Outlook 2010 came out. As I mentioned earlier, 
we want to look at the relative impacts, not just the numbers. The 
change could be higher or lower than the actual reduction based 
on how much use is made of offsets. Accordingly, our results show 
bands in which we could get more or less.

The basic case is an integrated analysis of all of the provi-
sions that we modeled. The “zero bank” case is the same as the 
basic except that we do not allow any carryover of allowances 
beyond 2030. This is a proxy for major carbon energy technol-
ogy breakthroughs in which industries would not be as prone to 
banking credits. The “high offsets” case assumes an increased use 
of international offsets. Now you can get credit for domestic or 
international carbon reduction. The “high cost” case is the same 
as the basic in that it assumes that costs for nuclear and fossil with 
carbon capture and sequestration by mass gasification are higher. 
The “no international” case assumes that the international offsets 
are not available. Either they are too expensive or they cannot meet 
the requirements. The most restrictive case is the “no international 
offsets and the limited editions of some of the better choices for 
carbon.” If we look at the energy sector reductions, those are the 
two bottom sections and they vary considerably with the availabil-
ity of the offsets and the availability of the low-emitting generation 
options such as nuclear and coal with sequestration (Figure 14).

As you can see, when we have no international and no inter-
national or the limited cases, most of the compliance comes from 
actual reductions, whereas in some of the other cases a lot of these 
international offsets are used.

As I mentioned earlier, the electricity sector really dominates 
the projected reductions in the energy-related CO2 emissions 
(Figure 15). If we look at that, the electricity sector is the green on 
the top. You see a strong variation there. In the transportation sector 
it is very little. If you look at the percentages for the numbers, the 
electricity sector is responsible for roughly 80% of the reductions, 
whereas the transportation sector only accounts for 5% to 8% of 
the reductions that can be achieved with this particular legislation.
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This is because the transportation sector is 90% dependent 
on petroleum. By 2030 we see a shift in generation in these cases 
from the conventional coal to the nuclear renewables and fossil, 
plus carbon capture and sequestration (Figure  16). Natural gas 
use does grow dramatically if these other options are limited. 	

Figure 14. Projected Energy Sector Reductions

Figure 15. Projected Reductions in CO2 Emissions 
Dominated by Electricity Sector
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If you look at the no international and the limited cases, you see 
the strong growth in natural gas. You also see growth in nuclear 
and in renewables. So basically what this shows is that there really 
is a wide variety of alternative futures.

Capacity additions are generally dominated by a mix of nuclear 
renewables and the fossil fuel with carbon capture and sequestra-
tion (Figure  17). Natural gas is more important if these options 
are limited. Thus, we see a lot of renewables, especially in the 
no international and the no international unlimited option cases. 
Efficiency programs and high electricity prices also reduce the 
electricity demand growth, and this is another key point in reduc-
ing our carbon footprint.

If you look at the growth over these different cases, the growth 
in electricity demand is less in all of these cases and you see the 
variation from 0.2% to 0.9% (Figure 18). Electricity prices, with 
the exception of the no international and the limited case, are 
pretty much around what they are for the base case, and these 
prices are a little bit under what the prices have been recently. The 	
principal factor underlying the large increase that occurs 
after 2025 is the assumed phase out of the free offsets to 
carbon-emitting facilities.

Figure 16. Projected Shift from Conventional Coal 
to Other Sources



98 Climate and Energy Proceedings 2010 

We have assumed that the free offsets to carbon-emitting facili-
ties will be phased out after 2025 (Figure 19). When you put in 
any type of legislation like this that is going to cost money, we are 
going to see a change in GDP and a change in consumption. On 
the left of Figure 19 you can see the cumulative change in real 
GDP, and that is from actually less energy use, and the cumula-
tive change in real consumption. So there is a more significant 

Figure 17. Capacity Additions, 2008–2030

Figure 18. Projected Growth in Electricity Use
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drop obviously in the most limited case. If you look on the right 
of Figure 19, we show the absolute numbers. Now the economy 
is huge, so if you are looking at the absolute numbers, it looks like 
there are small differences.

If you are looking at the cumulative change, the numbers look 
a lot larger. So you can portray numbers however you want and 
it can either look like a huge change or a small change. EIA tries 
to remain neutral and present things both ways. With regard to 
carbon legislation, our focus is mainly on the cost because we 
cannot model the intangible benefits of emissions reductions. 
Those can be inferred. So this is basically the impact of provisions 
of the legislation that is up on the Hill right now.

Of course, many other options could be proposed. EIA will 
most likely be called on to analyze anything that comes out, and 
the analysis will be published on our website. In case you are look-
ing for more information, we have a short-term energy outlook 
that comes out every month, an annual energy outlook yearly, an 
international energy outlook yearly, the latter two of which I have 

Figure 19. Projected GDP and Consumption Losses
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touched upon, and a monthly energy review. With that, I will open 
it up for any questions.
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Q&A
 Session with 
Ms. Phyllis Martin

Q:  One of the questions as you’re predicting future energies, your 
natural gases, first question is does that include methane 

hydrates and if it does not, is there any look at international efforts going 
on with Japan, their exploration, as they’re starting to consider that in 
their economy? Shell, Chevron, Texaco, BP, and Amoco are also doing 
heavy exploration.

Ms. Phyllis Martin:  At the present, methane hydrates are not 
included in our forecast. The technology is not there right now to 
bring them on economically. As far as looking at other countries, 
yes, we have a whole international team that focuses on the dif-
ferent regions of the world and they are looking into that. We are 
also looking into methane hydrates; it is just that right now it is 
not incorporated in our forecast. Our forecast does not go out far 
enough, really.

http://www.govtrack.us/congress/bill.xpd?bill=h111-2454
http://www.govtrack.us/congress/bill.xpd?bill=h111-2454
http://www.eia.doe.gov/oiaf/aeo/
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http://www.eia.doe.gov/oiaf/servicerpt/hr2454/index.html
http://www.eia.doe.gov/oiaf/servicerpt/hr2454/index.html


101Chapter 3 Energy Imperatives: Part I

Q:  How sensitive are your estimated GDP losses and costs in 
general to assumptions about technological change and do 

you have a sense for how those costs would compare to the benefits of the 
policy changes?

Ms. Phyllis Martin:  We cannot look at the intangible benefits, 
as I mentioned. Those can be inferred by the fact that we are reduc-
ing greenhouse gas emissions, for example. As far as technological 
development, our estimates are very sensitive to that because if we 
have stronger technological development, that is what has allowed 
us to do things such as bring the shale gas on. For a long time, shale 
gas was not economical. Advances in hydraulic fracturing now 
allow us to get the gas out of the ground economically. So technol-
ogy makes a big difference. As for the transportation sector, if we 
had the technology there, for instance, for electrification of vehi-
cles, that could make a huge difference and the transportation sec-
tor could be a larger contributor to reducing emissions. But we do 
not have the technology there now; we do not have the infrastruc-
ture to change from a petroleum-, or a liquids-based, economy for 
transportation. So, yes we do look at different technological sce-
narios and if you look at our full report coming out shortly, there 
will be high and low technology cases for oil and gas development 
and for a number of things in a number of areas. That is what you 
should look at to see the incremental impacts, and then you could 
shift that over to the incremental impacts in the legislation.

Q:  First, I want to ask a question for clarification. I assume you 
use the same modeling techniques in the global analysis? You 

look to the effects of the economic downturn and things like that?

Ms. Phyllis Martin:  Yes, we do and, in fact, what we see is 
that the initial growth slowed and then picked up and then picked 
up again. So the economic crisis did have strong repercussions 
worldwide and that is represented in the international forecast.

Q:  Do you also look at the implications of these forecasts against 
the IPCC scenarios? The IPCC based their temperature pro-

jections on the specific scenarios that include a certain level of emissions, 
and it seems that there are differences between what they expected and 
your forecast, which has implications for temperature.
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Ms. Phyllis Martin:  We do look at alternate scenarios in all 
of the forecasts. There are many more alternate scenarios that we 
look at for the domestic than for the international. When we are 
doing the international forecast, we look at maybe six or seven, and 
in the domestic we have probably forty to fifty alternate scenarios.

Q:  I am going to ask a question that I think is a little bit beyond 
the scope of what you are doing, but I am trying to understand 

how it would be addressed. You are reflecting the loss in GDP because of 
the change in the allowable energy uses, but what you are not accounting 
for is the cost not incurred from things such as sea-level rise. And I am 
just wondering where does this all get brought together to determine the 
net economic impact of a mitigation strategy?

Ms. Phyllis Martin:  Well, you are looking at things that we 
cannot quantitatively include in the forecast. And one thing I want 
to make clear about the GDP, it is not a loss of GDP or a reduction 
in GDP; it is a difference in GDP relative to our reference case. 
GDP still grows and consumption still grows in all of these cases. 
So it is relative to the reference case and it is the relative impact of 
putting in some of these forecasts.

Q:  We have seen models of likely sea-level rise and large uncer-
tainty, but associated with that would be loss of developed 

territory in the United States. Is that not a quantifiable cost?

Ms.  Phyllis Martin:  That definitely is a cost, but it is not a 
cost that we would be identifying in the forecast. You are getting 
into details that would require too detailed a model to take all of 
that into account. Now that is the type of thing if we wanted to 
somehow try to quantify that we could develop a scenario that 
would take that into account. That would just be basically a differ-
ent assumption and we would associate some type of a cost with 
it. So it is something that could be done, but it is something that 
we have not done.


