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William O’Keefe: On the topic of climate change, there are a lot of things people don’t 
agree on.  But they do agree on the fact that the source of most greenhouse gas emissions in 
this century has come from developing countries, that any actions undertaken to reduce emis-
sions ought to be cost effective, and that dramatic reductions in emissions can be achieved at 
less expense in developing countries.   
 
 David Montgomery has done some work which demonstrates potential for both reduc-
ing the growth of greenhouse gas emissions and doing so in a way which helps countries to 
achieve their economic aspirations.  I have known David for well over ten years.  He has a 
great reputation as being one of the leading energy economists in the country and has done 
groundbreaking work in the energy area and also in the climate area, so we are very fortunate 
to have him here today. 
 
David Montgomery: Thank you very much and thank you all for coming out for this Round-
table.  It is very gratifying to see everyone here.  The challenge that I was facing in starting to 
work on this project a year or two ago was to look at alternatives to the Kyoto Protocol and the 
current international system, which essentially establishes long-term targets and timetables, 
which are not being adhered to and do not seem to be affecting current behavior.  I wanted to 
investigate the opportunities for actions that could be undertaken now to produce immediate 
and irreversible reductions in carbon emissions and where we could look to find those policies.  
The most obvious place, as Bill mentioned, is in developing countries, because of what we 
know of the magnitude of their emissions and what we think we know about how cost effective 
it could be to reduce emissions in those countries.   
 
 The difficulty is that developing countries do not have the same perspective on their 
priorities that the negotiators at the framework convention of the Kyoto Protocol had.  In de-
veloping countries, the major policy concern is economic growth and dealing with poverty and 
more pressing environmental issues, such as water you can’t drink, air you can’t breathe, and 
other critical health issues.  We are seeing this more and more clearly in the variety of other 
international forums that deal with global economic growth and broader trade issues.  The rea-
son for focusing on developing countries’ climate policies clearly is the rapid growth in their 
CO2 emissions that we anticipate and the untapped opportunities we think we see for reducing 
their carbon emissions.  The difficulty is that tapping those opportunities requires policies that 
must be interesting to developing countries, which basically means policies that provide im-
proved standards of living and increased economic growth at the same time that they provide 
reduced emissions.  Now, is this possible?  That is what I want to discuss.   
 

                                                 
* The views expressed by the author are his alone and may not represent those of any institution with which he is 
affiliated. 
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 My two goals in this talk are to look at the potential for reducing developing country 
emissions in a way that allows continued or accelerated economic growth, and then to talk 
about the steps which are required to achieve that potential.  After that, I would like to open 
this up as a roundtable discussion because you are the policy thinkers and policy makers and I 
would like to engage you to think about that question of whether there is an opportunity there 
and if so, how we can go about exploiting it. 
 

Developing Countries Are the Largest Source of Near and 
Long Term Emissions Growth 
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Figure 1 

 
 Now to establish the first point, the developing countries are expected to be the largest 
source of both near- and long-term emissions growth.  In Figure 1, I have taken two of the ac-
cepted scenarios from the Intergovernmental Panel on Climate Change’s Special Report on 
Emissions Scenarios in order to look at the comparison between developing countries and in-
dustrial countries. The lower bar on the left-hand chart is the projected emissions from indus-
trial countries over the next hundred years, to 2100.  The first scenario describes relatively 
rapid economic and emissions growth in developing countries, followed by a period of acceler-
ated technical progress which brings those emissions down.  It shows that by about 2050, the 
developing countries will have emissions that are about three times as large as the industrial 
countries.  The second scenario describes slower, more continuous growth and shows that by 
the end of the next century, developing countries will have twice the emissions of developing 
countries.  These scenarios suggest that not only is there opportunity there, but that there is an 
absolute necessity of dealing with developing country emissions, because industrial countries 
could disappear from the face of the earth and, as we see from the black line, CO2 concentra-
tions in the atmosphere would continue to increase. 
 
 So then the question becomes how can we identify the largest and least costly emission 
reduction options and how can we achieve them?  The two actions that I want to talk about are  
 

1. implementing policies to improve the greenhouse gas intensity of developing country 
economies through investment, technology transfer, and market reforms; and  

 
2. implementing policies to stimulate research and development (R&D) that provides eco-

nomic energy technologies with carbon-efficient emissions lower than the most cost-
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effective ones today, and in particular technologies that would be attractive to develop-
ing countries without layering a Kyoto-like set of bureaucracies or incentives on top of 
the normal operation of their economies.  

 
 The second question is, if we can identify actions that have great potential, which I 
think we can, are these actions cost effective?  I want to take a look at emission reductions that 
could come out of growth strategies for developing countries and compare their magnitude to 
the reductions that are anticipated from the industrial countries under the Kyoto Protocol to 
give an idea of magnitude.  Next I will talk about the conditions under which these growth 
strategies actually could be cost effective. That is, the conditions under which they could be a 
win-win strategy both for the industrial countries, which could profit from making investments, 
and developing countries, which would have higher rates of economic growth and overall eco-
nomic benefits.  Finally I will examine what it takes to make that the case and what policies 
could bring about those changes.   
 
 In terms of policy design, the two areas I want to look at are policies that would remedy 
market distortions in developing countries that hinder investment and technology transfer and, 
conversely, policies in the industrial countries that would increase the amount of foreign direct 
investment, in cases where growth is constrained by a lack of capital in developing countries.  
Essentially, we need to determine what the constraints and market distortions in developing 
countries are whose removal is feasible and capable of opening up opportunities for a flow of 
profitable investment to investor countries.  On the investor-country side, how can we ensure 
that that investment brings along with it the technology that gives rise to the most rapid emis-
sion reductions?  This is going to require action in the Annex B countries, in the industrial 
countries like the US, and in non-Annex B countries. But the current nature of the problem is 
such that it does not require a global treaty or huge multinational efforts; progress can be made 
on a simple bilateral basis of countries that are willing to work with the US in order to move 
forward. 

 
Figure 2:  Unless Something Changes, Developing Countries Will Continue to Have Emissions Far Lar-

ger Per Dollar of Output than Industrial Countries 
 
 Let’s think about the technology issue.  The growth conundrum is that economic well-
being is measured in terms of GDP.  If developing countries are going to become better off, 
their GDP has to grow.  But we think about emissions as being characterized as emissions per 
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dollar of GDP.  If we are going to have growth go up, what we have to do at the same time is 
make emissions per dollar of GDP go down faster.  The question is, is that possible?  There are 
some pretty big opportunities.  Figure 2 shows measures of greenhouse gas emissions per dol-
lar of output.  The dark blue lines are what we normally measure.  We just take total emissions 
in China, divide it by China’s total GDP and we see that it is about .7 million metric tons of 
carbon for every million dollars of Chinese GDP.  That is about 30-40% higher than India, 
which is now putting out about 5.5 million metric tons of carbon for every dollar of GDP and it 
is three or four times the US, which is down below .2 million metric tons of carbon per dollar 
of GDP, and Japan is about half the US.  That is what having an installed base of capital 
equipment in developing countries and the US does.     
 
 Then we do a little bit of fancy growth accounting with our models to ask ourselves, 
what does the new investment in China and India look like?  The new investment in China is 
almost twice as good as the average of the installed base, but that is all.  And the new invest-
ment in India is only about 20% better than the installed base.  Both of these countries, in their 
new investment, are showing emissions per dollar of GDP that is about twice what the US is 
getting with its new investment, that is, every dollar of GDP we add through investment in the 
United States is associated with half the emissions that every dollar invested in China is associ-
ated with.  And Japan of course is even lower than that. 
  
 That suggests two possibilities.  If we just accelerated the replacement of the old Chi-
nese capital stock with the new Chinese capital stock, we could cut China’s emissions about in 
half.  That would be a pretty good deal.  But if we could replace it with US capital, we could cut 
their emissions by a factor of four and that makes a huge difference in what happens to the 
global carbon emissions.  Following up on this, if we can arrange this kind of technology trans-
fer and accelerated replacement of capital, we can reconcile solving the growth problem with 
solving the climate change problem.  
 
 It is important to recognize that new technology is embodied in new capital equipment, 
that aside from some housekeeping details, we change emissions in a dramatic way by using 
new equipment, by using nuclear power plants rather than coal-fired power plants, by using 
fuel-cell vehicles or just modern American cars rather than old, inefficient models.  This sug-
gests that higher rates of investment in a country, pushing more money in, will accelerate the 
replacement of the old capital with the current level of technology. So with more investment in 
China, we would see more replacement of the old capital, which has high emissions intensity, 
with new capital, which has lower emissions intensity (Figure 3).  That’s good.  But if we can 
get even lower emissions in the new technology, that will push the emissions down further, so 
the issue becomes not just funneling more investment in, but getting technology transfer that 
moves from old to new Chinese technology, all the way to the new US technology or, depend-
ing on economic conditions, maybe even the new Japanese technology. 
 
 Combining higher rates of investment with better technology produces the biggest 
benefits.   I have done some calculations using a model of economic growth which embodies 
technological change to see how much is feasible, given parameters we can be sure describe 
with reasonable accuracy the economies of China and India.  If the EU met all of its Kyoto Pro-
tocol targets and did not buy any hot air from Russia, the EU would reduce its emissions by 
about 600 million metric tons cumulative between now and 2012, compared with a baseline, 
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and about 1,400 over the first two commitment periods, if the second commitment period had 
the same target as the first period. 
 

 To 2012 
(MMTCE) 

To 2017 
(MMTCE) 

Adopt US technology for new investment in 
China and India 

2600 5200 

Adopt US technology with accelerated  
replacement in China and India 

4200 7700 

Adopt continuously improving technology with 
accelerated replacement in China and India 

5000 9800 

EU under Kyoto Protocol (without hot air) 600 1400 

All Annex B countries under Kyoto Protocol (in-
cluding US and hot air) 

2800 7300 

Figure 3: Emission Reductions Comparable to Kyoto Are Possible from Policies that Enhance Economic 
Growth & Environmental Quality in Developing Countries 

 
 If all of the Annex B countries including the US and Russia met their targets, then we 
would get about 2.8 billion metric tons cumulative to 2012, and about 7.3 billion metric tons 
cumulative to 2017.  How do the numbers compare to China and India?  If China and India, at 
their current rates of investment, were to move to US technology for their new capital equip-
ment, we would get initial reductions that are far larger through 2012 than the entire Kyoto 
Protocol would get. 
 
 This is actually looking at it in a dynamic picture and saying: Suppose we start today 
with current rates of investment and move that new investment to twice the energy efficiency, 
how much can we save by 2012?  Another way of looking at this is that there is a huge oppor-
tunity that will be lost in developing countries with every year that passes, because delaying ac-
tion to bring this new technology in puts carbon emissions in the atmosphere.  Therefore ac-
celerating technology use is a very much faster process than the long-term targets and timeta-
bles we are looking at with Kyoto.  And if we combine the US technology with accelerated in-
vestment in China to replace the existing capital stock faster, we build up to something that is 
about twice the total accomplishment of the Kyoto Protocol through 2012 and about the same 
as we could expect to get from the Kyoto Protocol all the way out to 2017.   
 
 Another important point is that, in the long run, once we get China and India and all 
the rest of the developing countries up to the level of technology in the US, then everybody is 
going to grow in emissions.  So ultimately stabilizing emissions requires improving R&D to 
bring in new technologies that keep the energy per dollar of GDP ratio going down.  If we get 
those technologies, and I assume a modest and continued improvement in technologies over 
time, we can then get very large emission reductions.  I would like to illustrate what those paths 
looks like. 
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China: Emissions
(Normal Replacement, China Technology)
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Figure 4 

 
 Figure 4 shows our baseline forecast for Chinese output, which shows China’s GDP 
growing from about $1.5 billion currently to over $5 billion by 2024.  The dark lines show re-
spectively how much of this output is going to be produced from old capital, since the old capi-
tal will depreciate away slowly, and how much from the new capital, which can have lower 
emissions. 
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Figure 5 
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 Figure 5 shows emissions.  Chinese emissions now are about 600 million metric tons 
and they are predicted to triple by 2024.  The darker lines show how much of those emissions 
are anticipated to come from old capital, which is going to go down over time, and new capi-
tal, which replaces the old.  The base line here is for tripling emissions, even though China is 
actually improving its capital stock quite dramatically.  What it is putting in today is much better 
than what it had in the past, but with some acceleration of technology transfer, we can do a lot 
better than that.  We assume here that China moves to the US technology in its new invest-
ment and the US technology continues to improve over time with R&D.   
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Figure 6 

China: Em issions
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Figure 7 

 
 Figures 6 and 7 show the base case and what could be accomplished if China main-
tained the current level of investment, but technology transfer brought in the continuously im-
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proving technology that started out at the US level.  That essentially stabilizes China’s emis-
sions at today’s levels for the next twenty-five years and accomplishes a reduction that is a little 
difference between the rising emissions chart on the left and the declining emissions chart on 
the right.  Now if we combine that with higher rates of investment to replace the existing capi-
tal stock, we can actually take off a chunk of emissions in the year 2020 by accelerated re-
placement of the very high emitting capital that’s there already and get some substantial im-
provement in emissions over the next twenty to twenty-five years. 
   
 So this is the promise, these are the opportunities.  The question then becomes, is 
there a way to change conditions in the developing countries to bring about these emission re-
ductions in a way that provides benefits for all?  Developing a policy that can accomplish the 
scenarios I am talking about requires looking at how we can accelerate the retirement of older 
capital, how we can promote technology transfer that improves the greenhouse gas perform-
ance of new capital, how we can increase the rate of investment going into developing coun-
tries in a way that brings that technology along with it, and how we can keep the technology 
improving over time.   
 
 This requires some serious thought.  Why do particular countries continue to use high 
greenhouse gas emitting technology?  What changes in non-Annex B countries would be re-
quired in order to get them off that high-carbon technology in their new investments?  What 
actions in Annex B countries would be effective in inducing this change?   
  
 I think there are at least two kinds of actions here: one is, what would be effective for 
Annex B countries to do to bring about changes in the non-Annex B countries, and the other 
is, what are Annex B countries going to do to provide incentives for their own corporations to 
get in there and do something?  And finally, how can mutually advantageous actions be in-
volved, where the developing countries and the Annex B countries, like the US, both play a 
part?  
 
 Now a deep question to start out with is whether the current technology choices that I 
was describing in China, India, and other developing countries are the best economic changes, 
given their local cost of labor and energy and raw materials, or are those choices driven by 
some set of market distortions?  If it is the first—that the current choices are economic, that 
China is using coal because it has cheap labor and cheap coal and anything else is going to be 
very much more expensive—then there is going to be a cost to reducing emissions.  If India is 
using particular types of fuel because of major market distortions, then remedying those market 
distortions could bring about both greater growth and improved environmental performance.  
So it is important to understand what the actual target is there to be fixed.   
 
 Concentrating on the market distortions in developing countries is important.  Conver-
sations I have had with companies that are involved in investing in developing countries suggest 
that the amount of investment they are willing to put in those countries is limited artificially by 
policies in those countries and that their willingness to put their best technology in those coun-
tries is also limited by policies of the developing countries.   So I think there is potential there.  
One of the reasons why China has such high emissions today is its legacy of plant and equip-
ment and infrastructure from both pre-industrial and pre-market eras that is totally incorrect for 
today’s prices; it is quite inefficient, but they don’t have the resources to replace it all at once.  
That is the big target of opportunity for increased investment.  The other question is, what 
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about factor prices?  To some extent, there are true differences in labor and raw material costs.  
These are not a market distortion, these are true costs, and we need to think about ways they 
can be overcome.  Or we can develop new technologies to overcome this barrier, to make the 
new technologies attractive even at the factor prices that we observe in a country that is burn-
ing a lot of cheap, dirty coal.  
 
 But internal distorting mechanisms, like subsidies for fossil fuel, subsidies for burning 
coal, and the lack of markets to provide proper market signals, are distortions and those are 
things which, if they were fixed through institutional reform, could open up opportunities for 
economic growth and the adoption of new technologies.   
 
 There are also internal policies that make markets inhospitable to foreign investment 
with world-class technology.  US and Japanese technologies will get into China through US 
and Japanese and other multinational corporations going in and building and transferring tech-
nology.  But the lack of things like contract law, protection of property rights, protection for 
intellectual property, and political rights is a major constraint on moving in the direction that 
would reduce emissions in the developing world.   
 
 Lack of infrastructure could also be part of it.  Certainly if we start with China, India, 
and Africa, the lack of infrastructure which forces reliance on traditional fuels is a major prob-
lem.  Just being able to get kerosene to rural areas would probably produce an immense envi-
ronmental benefit compared to gathering fuel, though infrastructure is not just someone selling 
fuel to the poor.  Inadequate education in the labor force is another thing which can be ad-
dressed through policy and can make a difference. 
 
 What kind of framework could we think about for implementing a new approach to 
climate policy which concentrates on these opportunities in developing countries?  I want to 
think about this now as a policy maker.  I believe that this would take active cooperation from 
at least four sets of actors, between business and government, and between the US and other 
willing partners. It would require business and government in the US to work together, and 
business and government in China, India, and wherever else to work together in order to ac-
complish this.  But there is nothing I can see here that takes anything more than that.   
 
 The kind of activities that we might look for in developing countries in order to make 
the technology transfer and higher rates of investment possible fall under the general rubric of 
legislative and judicial reforms. 

 
Legislative/Judicial Reforms  

• Intellectual property right protection to insure that innovation is protected and rewarded, 
and that if a company brings its best world-class technology into a country, it is not going 
to suddenly lose its competitive edge and its trade secrets;  

• Effective contract laws, where partnerships can actually coexist; 
• Development of a dispute resolution and arbitration system, because people are always 

going to disagree about something; 
• Unambiguous repatriation laws so that foreign direct investment is profitable and the in-

vestors can actually get their money out; and   
• An efficient and effective judicial system.   
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These are the fundamentals of a market economy and, to the extent that they are lacking, 
helping to build them can lead both to economic growth and to improved environmental per-
formance.  
  

Market Reforms 
• Phasing out governmental ownership of corporate entities to avoid conflict of interest and 

to avoid maintaining the companies responsible for the current emissions; 
• Removing distorting subsidies and taxes.  We really have not looked anywhere near as 

thoroughly at developing countries as at investor countries in identifying subsidies and 
taxes that distort choices of fuel, but it is an area where it should be done.  At least some 
of the work that we have done in particular countries indicates that there are major mar-
ket reforms to be made there. 

• Developing accounting practices, so you can figure whether you made money or not; and 
• Developing good corporate governance within the countries. 
 

 Government reforms, corruption, capacity to develop human resources, basic educa-
tional development, all of these are areas that clearly relate to the ability of a country to absorb 
investment, to make investment profitable for outside companies, and to implement the world’s 
best technology. 
 
 These are actions for the developing countries; on the developed countries side, there 
are several complementary kinds of actions to think about:  
  
• The issue of private direct investment itself. We need to think about whether to provide 

incentives or some form of risk sharing for US companies that are prepared to take their 
best technology into developing countries, to make higher levels of investment, or to get 
that machinery off the ground.  

• Incentives for appropriate R&D.   We keep coming back to this, because for long-term 
emission reductions, and potentially even a leapfrogging of current technology to even 
cleaner technologies, R&D has to continue.  In particular, some thought needs to be given 
to how to push that R&D in directions that will produce technologies that fit with the fac-
tor-price environment in developing countries, as opposed to the factor-price environment 
here.   

• Using multilateral institutions to facilitate investment and encourage reform. 
 
 At this point I would like to open this up to discussion.  Is there a way to put together 
partnerships between the US and developing countries that focus on these ideas of accelerating 
the replacement of polluting capital equipment, accelerating the rate of foreign direct invest-
ment overall, and bringing with it technologies that at least match what we use here in energy-
intensive industries and in energy production and in transportation?  Is there a way of combin-
ing those interests that goes beyond saying that we ought to get foreign aid right and spend lots 
of money on subsidizing US corporations to make investment overseas?  There are fundamen-
tal problems in developing countries, but also opportunities for profitable investment by US 
companies if we can figure out a way to put together a set of agreements or arrangements 
about how to create a more hospitable environment in developing countries that will produce 
these changes. 
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Questions and Answers 
 
Question: You make fairly clear that if you transfer the technology from the United States to 
China and India and so forth, you will get a reduction in emissions per GDP.  However what 
doesn’t seem so obvious is the assurance that in time, the global total of actual emissions per 
capita will go down.  It is amazing to me that you can come to that conclusion because the 
emission per capita in the United States is much higher than it is in China or India, much 
higher.  And if you transfer technology and they ramp up and their GDP goes up, their tech-
nology, their standard of living, you would think that their emission burden per capita would 
start approaching that of the United States and that would increase the global emissions by an 
enormous factor.  So how do you reconcile these two ways of looking at the problem? 
 
Montgomery: You reconcile them by actually doing all the calculations at once in doing the 
growth account.  We need to differentiate between the short run and the long run.  In the long 
run, you are absolutely right, that once there is a convergence in emissions per capita between 
the US and the developing countries, the only hope for reducing them is technology and it is 
technology that we will need here as much as they will need there. It is technology that we 
don’t have today, that is, it requires continuous improvements until we ultimately move to nu-
clear technology, carbon sequestration, or something else that gives us essentially unlimited ac-
cess to energy with no carbon emissions.  You are absolutely right about that in the long run.   
But in the short run, emissions per capita may be a lot higher in the US, but that is because we 
are richer.  One fundamental reason for this is that developing countries do want to be just as 
rich as we are, and they really don’t care about the carbon emissions that come along with 
that.  The challenge is to figure out a way to combine their desire for wealth with help in bring-
ing carbon emissions down.  You actually get most of the emission reductions from changing 
the technology that is being used in developing countries.  That gives some stimulus to eco-
nomic growth, but it gives a really big reduction in emissions per dollar of GDP.  When you 
transfer the technology, you increase GDP growth by .1%, but you reduce emissions per dollar 
of GDP by 2%, so your net is a 1.9% gain and that is the basic arithmetic behind that.    
 
 As far as accelerated investment goes, you are right; there are limits to the absorptive 
capacity of a developing country to begin with.  They are not going to suddenly go from invest-
ing 20% of GDP to investing 50% of GDP, but to the extent that the investment is profitably 
replacing existing capital, that is going to make the economy more efficient and more produc-
tive.  But since it is going to be taking some capital away, it won’t provide a total stimulus to 
growth.  It will basically clean up what is already there. That is another challenge for figuring 
out how to tie new investments to replacement of existing capital.  We don’t just want to start 
building lots of gas-fired power plants in China; we really would like to shut down some existing 
coal plants and replace them.  In the short run, Chinese demand for electricity is limited.  If 
somebody went in and started building gas-fired plants all over the place, they would drive the 
coal-fired power plants out of business. That trade-off also helps to give us the improvement in 
emissions without sacrificing economic growth.  It is not an iron law that emissions have to 
grow in lockstep with GDP.  What we are trying to do is break that lockstep as dramatically as 
possible through technology transfer. 
 
Question: Is there then an underlying assumption that the technology is also going to reduce 
the emission per capita, like in the United States?  It must be something like that in your 
model. 
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Montgomery: Would it reduce emissions per capita? It would essentially stabilize emissions 
per capita as income per capita is going up. That is a conclusion, not an assumption. 
 
Question: Thanks for your presentation, it is very enlightening.  I think one way of doing this 
is to take the amount of foreign aid that the US and other nations now pay out and offer that 
help direct, for instance, to China, to deal with end use energy consumption.  In China they 
burn coal to cook food and heat houses; replace that with electricity or natural gas or some-
thing else.  We should identify the big gains that can occur in the short term and try to break it 
into pieces to try to demonstrate what can be done.  This would be an existing mechanism that 
wouldn’t require more money.   
 
Montgomery: That strikes me as being a really good argument, the idea of taking the imme-
diate steps that clearly can do something. I think that infrastructure for delivering natural gas or 
electricity rurally to replace what’s being used now is something that’s really important.  Mov-
ing direct foreign aid into that goes directly at the problem.  The one thing that I think may 
take a bit more negotiation is getting it actually delivered.  Probably all of this requires some 
discussions with the host countries about identifying the particular institutional barriers that they 
would have.  In China, it may be rolling over some local governments that have a vested inter-
est in using coal. 
 
Question: Is what you were talking about foreign aid or foreign investment? 
 
Montgomery: No, we have been looking at foreign direct investment.  One of the things we 
are looking at now is the magnitude of current foreign direct investment flows relative to the 
magnitude of investment that is required to make the kind of transformation of capital stock 
that we are looking at.  But that strikes me as really being the only way to go; governments 
may need to provide incentives or risk sharing or insurance for the US and other companies 
that are going to make the investment.  But I don’t see any effective way of carrying that tech-
nology into developing countries, unless it is being brought along by foreign direct investment.  
I think that is the major route through which we would see the results of the industrial countries 
helping out with this.  I see foreign aid being more part of a process of negotiating market re-
form, that is, that we will use our foreign aid to help you reform your legal institutions, or the 
other way around—you will not get foreign aid unless you reform your legal institutions and 
your educational system and your system of property rights. 
 
Question: What do you see as the role of private companies and other organizations to en-
able or facilitate the inflow of capital? 
 
Montgomery: I think enabling is a good idea.  I think that reorienting those organizations to-
ward the delivery of technology through investment could be very effective and it would be a 
way of moving resources that are already earmarked into, at least from this policy perspective, 
what could be a more effective use.  We need to look at investment by US companies in devel-
oping countries, which is a difficult subject.  This is running against a lot of current political cor-
rectness, both on the right and left.  It is a good idea to have manufacturing facilities outside 
the US; it is good for us and it is good for the country that those facilities are being built.  It al-
lows China, for example, to assemble vehicles in a world-class GM production facility which has 
essentially zero emissions from production and to produce cars that are highly efficient, rather 
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than, say, the current generation of Chinese vehicles.  If OPEC and other organizations could 
swallow that, I think they could help move things in that direction. 
 
Question: Back to your issue about the factors of production.  It is obvious that labor and en-
ergy and materials are important.  I was wondering if you had done any case studies of some of 
these advanced technologies to find out what the show-stoppers are, or to what extent market 
reforms might be able to overcome these barriers.   There is a different technology in those 
markets than what we have here, where labor is very expensive compared with globally, so we 
have to have a lot of capital to have a very efficient company.  It is the opposite over there; a 
steel producer in China has over 400,000 people in his company. 400,000 people in one 
company, in one location!  We only have 200,000 steelworkers in the entire United States. 
 
Montgomery: First, let’s try peeling that one apart, because I think first it has to be looked at 
industry by industry and resource by resource.  I am not sure there is a general answer.  A few 
things do make the point; one of them is your example that there are 400,000 people in the 
Chinese steel industry.  There are also a god-awful number of people in the oil industry in 
Saudi Arabia, most of whom aren’t doing anything, and I suspect that’s true of the 400,000 
people in the steel industry, too.  This is more an issue of institutions and maybe even market 
distortions; that is, if you are going to run a steel mill, you have to hire ten times as many peo-
ple as you really need in order to get the host country to allow you to come in.  That’s a seri-
ous barrier and something the host country needs to fix.  Maybe OPEC or the US government 
could help by using a little leverage: Now if you want us to invest, you’re going to have to open 
up your markets up so we can invest on economic terms.   
 
 Now as far as the factor prices go, I read a really interesting article a month or two in 
The Wall Street Journal about General Motors. That’s why I picked that example. GM was 
building a world-class production facility in China, fully automated, and they were asked the 
question, why are you building this when labor is so cheap in China?  They said it has nothing 
to do with labor, it has to do with product quality.  In order to get the product quality that will 
let China produce a car that they can sell on world markets, you have to use the same technol-
ogy you use everywhere else.  That’s the good side.  I also talked to chemical companies.  They 
said, “We are not going to use our most advanced chemical processes in China because they 
are going to steal the processes.” Again, in chemical facilities, unless you are being required to 
hire everyone’s brother and cousin, you don’t have an issue of labor costs.  I don’t think in 
most cases it’s labor costs we are worried about here.  It is probably very directly the price of 
coal, which requires some work. 
 
Question: David, I think this is a wonderfully creative and constructive approach, but I think 
that many of the things you are talking about starting with are not easy problems.  The less de-
veloped countries have subsidies for fossil fuel use and production for reasons that are deeply 
engrained in the politics of the societies and presumably they know that those are bad eco-
nomically; they have known that for a long time, yet they still have them.  Don’t the solutions 
come down to the US and other developed countries, in effect, making side payments to them 
in order to attack these intractable distortions that they have built into their economies for fun-
damentally political reasons, and is that politically salable in the developing world? 
 
Montgomery: I prefer to say yes and stop there because you are right.  They are very difficult 
problems and the primary responsibility has to be in the developing countries.  We have had 
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uniformly dismal success with foreign aid in changing anybody’s behavior about anything, ex-
cept fighting wars.  That is good, but it is not enough.  But I think that there are also indica-
tions that there are a fair number of developing countries that are looking at these issues.  We 
are developing an energy policy for Jordan.  The first questions they asked were: What are the 
problems with the way we price oil and products, and could we go to a new pricing system for 
gas and electricity and oil, and how will going to market pricing policy improve the perform-
ance of our economy?  As far as intractable problems go, yes, there may be intractable prob-
lems, and again global climate change is an intractable problem too.   Maybe if we can try to 
address two intractable problems with one solution, we will have a little bit more success.  
Maybe it does take using side payments, like you said.  But there are two kinds of side pay-
ments. One side payment is pouring in tons of money into CDM projects to buy very small 
emission reductions in an economic environment that makes them totally unviable, versus using 
targeted amounts of money to try to buy off the political opposition to a fundamental market 
reform that can open things up to everybody.  I like the latter as being the more practical ap-
proach. 
 
Question: Would you comment briefly on incentives to help to make clear that what you are 
suggesting is not a big expansion of pork-barrel taxpayer subsidies to industry? 
 
Montgomery: No, that’s the last thing I would suggest.  In fact, it’s not clear to me that we 
need any taxpayer funding to provide incentives for US companies to do anything at all in this 
regard.  Because if you remove the barriers that we are looking at in developing countries, that 
opens up the profit motive that will suck them right in there with nothing more from us.  
Where you do need incentives is moving R&D currently in a direction that is going to produce 
long-term, low-cost, low-carbon sources of energy that are appropriate for the factor prices in 
developing countries.  But that’s money that we spend already; the question is, how do you go 
about spending it well?  The program that Exxon and others have set up at Stanford to design 
a long-term research program that takes private sector money, puts it into academic institutions 
to cook the basic research in a direction that is going to get you somewhere is the kind of 
thinking that we need.  My personal opinion is that we waste most of the money we spend 
now on government-funded R&D.  We could take that and put it into a more effective program 
of targeting toward where it is needed that does not necessarily require an increase in budget or 
money from the taxpayer. 
 
O’Keefe: Thank you, and thank you all for coming today. 

 

*   *   * 
 

 
The George C. Marshall Institute                    18



 

 
 
 

RECENT WASHINGTON ROUNDTABLES 
ON SCIENCE AND PUBLIC POLICY 

 
 
Lori Garver, Stewart Nozette, Richard Buenneke, & Robert Butterworth – Evaluating the New 
Space Policy: A Panel Discussion (February, 2004) 

 
Prasanna Srinivasan, Roger Bate, & Henry Miller - Use and Misuse of Science in Regulating 
Chemicals: Unintended Consequences for Developing Countries (December, 2003) 
 
Ross McKitrick & Steve McIntyre: The IPCC, the "Hockey Stick" Curve, and the Illusion of 
Experience: Reevaluation of Data Raises Significant Questions (November, 2003) – with 
CEI
 
Hans Mark – Sea-based Defense against Ballistic Missiles (October, 2003) 
 
Michael Canes – Unraveling the Puzzle: Differing Economic Estimates of Climate Policy 
(September, 2003) 

Robert Gallo – The AIDS Global Health Crisis: Strategies for Policy and Science for Its 
Resolution (September, 2003) 
 
Gregory Canavan – Missile Defense for the 21st Century (September, 2003) 
 
Michael Gough, Roger Bate & Henry Miller – A Discussion of Politicizing Science (July, 
2003) 

Marc Landy & Charles Rubin – Civic Environmentalism: Developing a Research and Action 
Agenda (June, 2003) 

James Oberg – Toward a Theory of Space Power: Defining Principles for U.S. Space Policy 
(May, 2003) 
 
Willie Soon – Was the 20th Century Climate Unusual? Exploring the Lessons and Limits of 
Climate History (May, 2003) 
 
 
 
 
 
 

The Marshall Institute – Science for Better Public Policy 

 



 

 

 
 

Board of Directors 
 

Robert Jastrow, Chairman 
Mount Wilson Institute (ret.) 

 

Frederick Seitz, Chairman Emeritus 
Rockefeller University 

 

William O’Keefe, President 
Solutions Consulting 

 

Bruce N. Ames 
University of California, Berkeley 

 

Sallie Baliunas 
Marshall Institute Senior Scientist 

 

Gregory Canavan 
Los Alamos National Laboratories 

 

Thomas L. Clancy, Jr. 
Author 

 
Will Happer 

Princeton University 
 

Willis Hawkins 
Lockheed Martin (ret.) 

 

Bernadine Healy 
U.S. News & World Report 

 

John H. Moore 
President Emeritus, Grove City College 

 

Robert L. Sproull 
University of Rochester (ret.) 

 
Chauncey Starr 

Electric Power Research Institute 
 

 


	The George C. Marshall Institute, a nonprofit research group founded in 1984, is dedicated to fostering and preserving the integrity of science in the policy process.  The Institute conducts technical assessments of scientific developments with a major impact on public policy and communicates the results of its analyses to the press, Congress and the public in clear, readily understandable language.  The Institute differs from other think tanks in its exclusive focus on areas of scientific importance, as well as a Board whose composition reflects a high level of scientific credibility and technical expertise.  Its emphasis is public policy and national security issues primarily involving the physical sciences, in particular the areas of missile defense and global climate change.  
	Using Technology to Reduce Greenhouse Gas 
	Using Technology to Reduce Greenhouse Gas 
	Intensity in the Developing World*
	Prasanna Srinivasan, Roger Bate, & Henry Miller - Use and Misuse of Science in Regulating Chemicals: Unintended Consequences for Developing Countries (December, 2003)
	Robert Gallo – The AIDS Global Health Crisis: Strategies for Policy and Science for Its Resolution (September, 2003)
	Marc Landy & Charles Rubin – Civic Environmentalism: Developing a Research and Action Agenda (June, 2003)
	James Oberg – Toward a Theory of Space Power: Defining Principles for U.S. Space Policy (May, 2003)

	The Marshall Institute – Science for Better Public Policy

