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ming from technological development and learning by doing. There is also concern about the design of 
electricity markets in view of the stochastic nature of electricity generation from wind power plants. In 
other words, there is a lot of energy economics related to wind power.
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Newsletter Disclaimer
IAEE is a 501(c)(6) corporation and neither takes any position on any po-

litical issue nor endorses any candidates, parties, or public policy proposals.  
IAEE officers, staff, and members may not represent that any policy posi-
tion is supported by the IAEE nor claim to represent the IAEE in advocating 
any political objective.  However, issues involving energy policy inherently 
involve questions of energy economics.  Economic analysis of energy topics 
provides critical input to energy policy decisions. IAEE encourages its mem-
bers to consider and explore the policy implications of their work as a means 
of maximizing the value of their work.  IAEE is therefore pleased to offer its 
members a neutral and wholly non-partisan forum in its conferences and web-
sites for its members to analyze such policy implications and to engage in dia-
logue about them, including advocacy by members of certain policies or posi-
tions, provided that such members do so with full respect of IAEE’s need to 
maintain its own strict political neutrality.  Any policy endorsed or advocated 
in any IAEE conference, document, publication, or web-site posting should 
therefore be understood to be the position of its individual author or authors, 
and not that of the IAEE nor its members as a group.  Authors are requested to 
include in an speech or writing advocating a policy position a statement that 
it represents the author’s own views and not necessarily those of the IAEE 
or any other members.  Any member who willfully violates IAEE’s political 
neutrality may be censured or removed from membership

Editor’s notes
This issue focuses primarily on the various aspects of wind energy though we take time out from that 

subject for two articles on the oil industry. We will continue with the topic of wind energy in the third 
quarter issue.

Michael Jefferson writes that capacity factors are the key measure of the efficacy of wind energy de-
velopments. The UK’s relatively good wind resource is unevenly distributed and planning failures, exag-
gerated claims, and  inducements for unsuitable onshore siting, mean a sub-optimal policy is pursued.

Matthew Hulbert and Jochem Meijknecht report that oil is currently split into two parallel worlds. 
One is called ‘day to day reality’ where prices have just reached historic highs due to shattered supply 
side dynamics. This isn’t just a short term spike, but reflects structural problems affecting international 
markets: oil prices averaged $109/b in 2011. The other, called ‘U. S. energy nirvana’ relays a narrative 
that new found oil riches across the America’s have instantly fixed American economic ills, and more 
importantly, will quarantine Washington from broader international energy trends. That may, or may not 
prove to be true in the longer term, but if the U.S. continues to play its regional card too quickly in an 
inherently complex energy world, expect major geopolitical gaps to appear. 

Julian Silk discusses the application of international trade analysis of quotas to the economics of off-
shore wind power production.  Current Maryland plans are discussed.  Binding quotas enforce a market 
price for all energy, not just wind, equal to the wind energy price, except in special and unrealistic cases.  
Significant deadweight loss is thus generated.  Price ceilings lessen the immediate consumer impact, but 
make the long-run market impact worse, unless there are significant increases in demand.  The prospects 
for such demand increases vary from case to case; Maryland’s do not seem obviously promising. 

Silvia Micheli explores the recent environmental economics literature on incentive mechanisms for 
energy from renewable sources, focusing on the learning by doing effects in the wind power industry. 

G. Cunha, L. A. Barroso, F. Porrua and B. Bezerra discuss the Brazilian auctions to deploy renewable 
energy sources with a focus in wind power. Since 2009 about 7,000 MW of wind plants have been con-
tracted through this competitive mechanism at prices around 60 US$/MWh.

Joerg Moczadlo and Wang Ye report that Chinese energy policy, considerable electricity demand and 
significant wind resources predict a bright future for the wind power in China. However, a closer look, 
which they provide, has to be taken in order to gain a clear picture.

Jean Balouga notes that Nigeria is an important OPEC member. Corruption, mismanagement and 
heavy subsidies, which the government can no longer bear, prompted her decision to fully deregulate the 
downstream sector and use the freed resources for welfare needs, with particular emphasis on the poor. 
However, the sincerity of government is in doubt.

Catherine Colby and Bari Dominguez report 
that the companies EGE Haina and CEPM have 
employed innovative strategies to improve the 
quality of life of residents in the communities 
surrounding the first wind farms in the Domini-
can Republic, the Los Cocos and Quilvio Cabrera 
Wind Parks, breathing new life into in the South-
West Dominican Republic.

DLW
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Capacity Concepts and Perceptions – Evidence from the 
UK Wind Energy sector
By Michael Jefferson*

Introduction

We all know that the wind is intermittent. As a rough measure, wind turbines can only operate when 
wind speeds are between 4 metres per second and 24 metres per second. There is a further technical limit, 
which need not concern us here, Betz’s Law – the maximum theoretical efficiency of a wind turbine is 
the ratio of the maximum power obtained from the wind to the total power available from the wind. This 
ratio is 0.593, thus under Betz’s Law wind turbines can never be more than 59.3% efficient.

Here, however, we focus on ‘capacity factor’ (sometimes termed ‘load factor’). This is the ratio of the 
actual output of a wind energy development (an array of wind turbines at a particular location, or loca-
tions if a country is under consideration as is the case in this paper) to the installed capacity. We will be 
considering actual wind energy performance in the UK, sub-divided for England, Scotland, Wales, and 
Northern Ireland against claims that in general have been grossly exaggerated. The implications of the 
actual performance against claims will finally be considered. 

The UK Wind Resource

The UK’s main wind energy industry association has long been prone to gross exaggeration and un-
qualified generalisation. For example, this body – formerly known as the British Wind Energy Associa-
tion and now RenewableUK – states:

“The UK is the windiest country in Europe, so much so that we could power our country  sev-
eral  times over using this free fuel.” (1)

There are some problems associated with this statement. There can be little or no doubt that Scotland 
is the windiest country in Europe. But England is far from being as windy as, say, Denmark. Wales is 
somewhat windier, but less so than Denmark. Most of Southern England (i.e., areas away from the coast) 
and the Midlands have as little wind as most of Germany and France. (2). Yet it is in the heavily populat-
ed areas of England’s South and Midlands where wind energy developers have sought planning permis-
sion, all too often with success, despite concerns about visual intrusion and adverse effects on residential 
property values and sleep patterns for those living in close proximity. These ‘social’ and ‘aesthetic’ issues 
lie outside the scope of this paper, but although such concerns are dismissed as NIMBY-ism (Not In My 
Back Yard), there are legitimate counter-arguments based upon the conservation and stewardship moti-
vations of those living in remaining rural areas. (3)

The key issue which this paper addresses is: what capacity factors are actually achieved in the vari-
ous parts of the UK. Because the wind resource is so variable around the country it is not surprising that 
capacity factors achieved vary so widely. The industry seeks to disguise this fact, since its admittance 
might be thought to prejudice public opinion and political decision-making. However, the industry man-
aged to make a pre-emptive move when advising public officials on planning guidelines for renewable 
energy in the UK. Thus Key Principle 1 (v) of Planning Policy Statement 22 (the main official guidance 
on renewable energy) states:

“Regional planning bodies and planning authorities should not make assumptions about the 
technical and commercial feasibility of renewable energy projects (e.g., identifying generalised 
locations for development based on mean wind speeds).” (4)

This guidance does not apply to offshore areas, where mean wind speeds tend to be significantly 
higher and issues of visual intrusion, residential property values and impacts of aerodynamic modula-
tion do not apply. Installation and maintenance costs, proximity to bird migration routes and marine 
mammals, and potential interference with communications may be issues. The only point relevant to 
this paper is that the intermittency of wind also applies offshore, and the idea that offshore supplies may 
be maintained by switching to other areas (from the Irish Sea to the North Sea, and so on) have been 
challenged on the ground that frequently these other offshore areas will also be 
suffering loss of wind. (5)

This paper focuses on onshore wind energy developments only.

* Michael Jefferson is Professor of International 
Business & Sustainability, Centre for Interna-
tional Business & Sustainability, London Met-
ropolitan Business School. He may be reached 
at m.jefferson@londonmet.ac.uk 
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Capacity Factors

Reference to capacity factors is, of course, standard practice. There is little value in quoting the 
amount of total installed capacity of wind turbines. What matters is the megawatt hours of electricity 
produced by these turbines. This is not closely related to the efficiency of the turbines themselves, which 
may vary for obvious reasons, but is a critical measure of the efficacy of the various developments.

Fortunately in the UK the necessary data are supplied by the operators to the official body responsible 
for oversight of the electricity market and payment of subsidies (funded by domestic and business elec-
tricity customers via their utilities). This organisation is Ofgem (Office of Gas & Electricity Markets). 
Their data is publicly available and can also be readily accessed from the website of the Renewable 
Energy Foundation (at http://www.ref.org.uk/roc-generators/index). 

Quotation of these official figures, provided by the operators themselves, can, however, have some 
surprising results. Thus the Chief Executive of RenewableUK has been known to reject reference to 
these figures as: “bizarre pseudo-science”, “ill-informed and disingenuous”, and “absolute nonsense”. 
(6) Further diversion has been offered by stating that: “There is no Government subsidy for building 
wind farms” (6) and: “The Renewable Obligation is not a subsidy.” (7) The subsidy is nonetheless pres-
ent, coming from electricity customers who have no choice but to pay up. For them the efficacy of wind 
energy developments in producing electricity efficiently and at low cost is important.

There are two further statements that are relevant before the actual evidence of capacity factor perfor-
mance is provided. They both come from the Companion Guide to the PPS 22 document already referred 
to. First:

“A machine located on a site which has an annual mean wind speed of 6 metres per second will typi-
cally produce only half as much energy as the same machine on a site where the annual wind speed is 8 
metres per second.”(p. 164.)

Many sites where wind energy developments have been proposed and passed in Southern England 
and The Midlands have mean wind speeds under 6.7 metres per second according to the UK Govern-
ment’s wind speed database. This is hardly optimal or likely to result in sound capacity factors. [A more 
technical discussion of wind speeds, the Weibull or Rayleigh distribution, and the power weighted aver-
age of wind speeds can be found at (8).]

Second:
“Capacity factors in the UK may generally fall anywhere between 20% and 50%, with 30% being 

typical in the UK.” (p. 165)
How does this “typical” average (mean?) measure up to the facts; and how accurate is the claim that 

the range is 20% to 50%?

Performance

Examining the evidence provided by the UK’s onshore wind energy operators to Ofgem a very differ-
ent picture emerges. The writer’s interest began when, as the then Chairman of the Policies Committee 
of the World Renewable Energy Network/Congresses, he noticed a discrepancy between the claims of 
PPS 22 (and the main industry body) in England for 2007. The mean capacity factor achieved by onshore 
developments in England was 22.7% in 2007. Capacity factors ranged from 35.09%  (Haverigg 3) to 24 
developments achieving less than a 20% capacity factor (out of 81 operational throughout 2007). Of the 
latter, six developments achieved a capacity factor below 10%.

In 2008 the performance was somewhat higher, as it was a windier year, with capacity factors for 
wind energy developments in the Eastern part of England up from 22.7% in 2007 to 26.2% in 2008, 
for example. This benevolent wind regime meant that in 2008 the Burton Wold development achieved 
a capacity factor of 24.2%. This example is provided as it appears in the Wikipedia entry for “Capacity 
factor”, where it is used to provide an example of how the figure of “just under 25%” is arrived at. (9) 
Burton Wold development (visually not a particularly sensitive site, and with turbines 25 metres lower 
to blade tip than most being currently promoted) has achieved the following full-year capacity factors 
since it started operating: 2007 – 22.2%; 2008 – 24.2%; 2009 – 19.0%; 2010 – 16.3%; and 18.9% for 
the twelve months to September 1, 2011. This example, in a less sensitive location than many proposed 
and approved in Central England (others are much closer to important historic assets or attractive land-
scapes) illustrates the rather modest performance of modern wind energy developments approved for 
relatively low mean wind speed sites. [Burton Wold started operating in January, 2006.]

By 2009 and 2010 the number of developments had expanded considerably – data for 105 onshore 
wind ‘farms’ were available in England for 2009, and 142 for 2010. The average capacity figure achieved 
in 2009 was 21.2%, and the range ran from 32.0% (Workington) to 4.9%. Eight developments achieved a 
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capacity factor of under 10%, and 35 under 20%. Eight also achieved 30% or more. All were operational 
throughout the year. Thus one-third of all onshore wind energy developments in England fell below the 
20% to 50% range given out in official documents and by the industry.

In 2010 the average capacity figure achieved in England was 18.7%, and the range 33.6% (only one 
development achieved 30% or more –the revamped Ramsey in Cambridgeshire) down to 81 develop-
ments achieving below 20%. Thus of the 142 developments considered, nearly 60% failed to fall within 
the 20% to 50% range officially declared as extant.

Not surprisingly, given the higher mean wind speeds prevalent in Scotland, higher capacity factors 
have been recorded than in England. In 2009 the average was 28.46%, with a range from 48.3% (Bar-
radale Phase 2) down to 15.8% (Isle of Luig) - noticeably higher at both ends of the scale. Out of 70 de-
velopments for which data were provided, 23 achieved a capacity factor of 30% or more. An impressive 
result: only eight developments fell below 20%. But this still meant just over 10% of the total fell below 
the 20% to 50% range officially claimed.

Then in 2010 Scotland achieved an average capacity factor of 23.75%, indicating a less windy year 
than 2009. There were, nevertheless, 14 developments achieving a capacity factor in excess of 30%. This 
was out of a total of 89 developments reviewed. Apart from one tiny scheme (Greystone Cottage) all 
developments achieved a capacity factor of over 10%, although 22 recorded under 20%. This meant that 
25% of developments even in Scotland fell below the officially presented range.

Wales and Northern Ireland not surprisingly turned in poorer results. In 2009 the average capacity 
factor achieved in Wales was 23.86% (the performance of 32 developments was covered), and in 2010 
18.75% (38 developments covered). Three developments achieved a capacity factor in excess of 30% in 
2009 (the highest being Moelogen at 33.4%); but the highest in 2010 was only 26.1% (Moelogen again). 
Seven developments fell below 20%. In 2010 there were 22 developments falling below 20%, nearly 
two-thirds of all wind energy developments in Wales.

In Northern Ireland 32 developments were reviewed for 2009 and 43 in 2010. In 2009 the average ca-
pacity factor achieved was 24.1%, and in 2010 17.6%. The highest capacity factor achieved in 2009 was 
38.2% (at Owenreagh), and five developments achieved 30% or more. Nine developments (over 25% of 
the total) achieved under 20%. In 2010 the highest figure attained was 31.6% (at Corkey), when only two 
developments achieved 30% or more. But 22 developments  (eight of them admittedly very small) failed 
to achieve a capacity factor of 20% (so nearly half of the total fell below the officially claimed range).

At the time of writing only data for the first nine months of 2011 are available. As 2011 was one of the 
windiest years in the UK for a very long period, high capacity factor performance was to be expected. 
High winds in May, the effects of Hurricane Katia in the second week of September, and strong winds in 
early December were widely noticed. The available data on capacity factors do not yet capture the latter 
two events, but some developments achieved their record capacity factors in December, 2011.

In the 12 months to September 1, 2011, 32 of Scotland’s wind energy developments achieved capac-
ity factors of 30% or more  Burradale I achieved 49.1% closely followed by Burradale II with 48.4%. 
By contrast, only six developments in England achieved 30% or more (the highest being Hare Hill with 
39.8% - well ahead of all but one of its rivals). There were five in Northern Ireland and only one in Wales 
that achieved 30% or over (Owenreagh led Northern Ireland with 34.0%; the Welsh development was 
Hafety Ucha 2 at 30.0%).

There were, three-quarters of the way through this exceptionally windy year, 47 developments in Eng-
land which failed to even achieve a capacity factor of 20%; 19 in Northern Ireland; 14 in Scotland; and 
9 in Wales. This meant that between  about 20% and 25% of UK wind energy developments fell beneath 
the range officially provided in the Companion Guide to PPS 22.

But the relatively windy conditions during 2011 came at a cost to the electricity customer. As a result 
of pressure on matching electricity supply to demand, which requires the UK’s National Grid to resort 
to a Balancing Mechanism,  generators were paid to reduce output because more electricity was being 
generated than could be used. This was particularly the case for wind energy which could have been 
generated in Scotland but could not be used there, and the grid interconnections between Scotland and 
England was unable to cope with the excess. This was the result principally of high winds in Scotland 
and relatively low demand there for electricity. Constraint payments to wind energy generators for them 
to reduce output began in 2010. These payments are significantly greater than the level of subsidy (£220 
per MWh against £55 per MWh for the ROC subsidy in 2011). The result was that electricity customers 
were obliged to bear additional costs during 2011 of over £12.8 million. In May, 2011, alone the con-
straint payments totalled over £2.6 million; in September, 2011, nearly £5.3 million; and in December 
some £820,000.
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Policy Implications

Support of the wind energy industry in the UK is sub-optimal. Although wind energy operators only 
receive subsidies reflecting the amount of electricity their schemes generate, there are considerable costs 
in installing equipment (mostly imported – and therefore containing significant ‘embedded’ emissions). 
The contributions of far too many of these developments to electricity generation and carbon emissions 
avoidance are sub-optimal. As a first step to introducing greater rationality UK planning guidance (PPS 
22) should be amended (a) to permit planning bodies to assess the likely contributions to electricity 
generation and carbon emissions avoidance based on the UK Government’s wind speed database; and 
(b) for those developments where capacity factors achieved fall below 30% subsidies should be incre-
mentally reduced so that where capacity factors below 20% are achieved little or no subsidy should be 
received. 

A further useful step would be to introduce a minimum mean wind speed barrier (of, say, 7 metres per 
second at 45 metres above ground level, according to the UK Government’s wind speed database, below 
which planning authorities would be empowered to refuse to consider any development application).  
This would save substantial planning resources and costs.

Further work also needs to be done to assess the costs of the intermittency of wind energy. These in-
clude the costs of building and operating traditional sources of supply (coal and natural gas, for example) 
required to back up wind energy when the wind fails. There is a growing body of research evidence 
which suggests that the carbon emissions associated with the short-term operation of traditional natu-
ral gas and coal-fired electricity generating stations are so increased that they offset the gains derived 
from wind energy production to a considerable extent. (10) It is simply not good enough for the UK’s 
main wind energy industry body to dismiss serious research as “a report based on the work of anti-wind 
cranks.” (11) It has long been agreed in the industry that if the share of wind energy approaches 20% 
of total electricity generation serious disruption can occur. Research done on the power system in Eire 
suggests severe disruption and little carbon emissions avoidance may occur with wind energy’s share as 
low as 10% - a figure which the UK is already close to in a windy year. (12)

Finally, both the grid system needs improvement to overcome current constraints (especially between 
Scotland and England), and a much more concentrated effort is required to investigate the validity of 
claims that wind power cannot be stored in significant volumes. (13)

Given that the UK authorities are relying principally upon wind energy to provide the bulk of future 
renewable energy used in electricity generation these are important and urgent issues.
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U.S. Perception, Global Realities 

For now, let’s put aside depletion rates, cost uncertainties for viable extraction, local environmental 
risks, contrasting production priorities across the America’s, and the small fact that oil and gas output 
accounts for just 1% of U.S. GDP (J.P. Morgan Chase). We can also overlook the fact that Asian NOCs 
have been some of the key investors in the America’s oil rush to date: none of that stuff really matters. 
The core problem is not where U.S. energy independence ultimately ends up, but the fact that American 
politicians are already touting energy independence as a self-fulfilled prophecy being played out in ‘real 
time’ today, rather than seeing it as a gradual process of increments and change. 

This flies in the face of global hydrocarbon realities, and what’s more, it’s going to leave major geo-
political gaps on international markets. The blunt fact is that over the next decade, OPEC market share 
is going to be more concentrated than ever. The cartel will control over 50% of physical market share as 
mature non-OPEC reserves continue to drain and new finds in Russia, Central Asia and Africa struggle 
to make it to the wellhead. Prospective U.S. reserves and potential production will do nothing to change 
that.  But what it has already shifted, is a sharp withdrawal from Washington’s long standing role as the 
guarantor of global oil supplies. That’s deeply problematic, precisely because supply side dynamics are 
looking more fragile now than they have done for a very long time; what’s more, the U.S. is playing two 
versions of its energy independence geopolitical game. 

Version one is Libya. The U.S. made it crystal clear to Europe, that Tripoli was not considered a vital 
national interest of the United States. Britain and France were left doing most of the heavy geopolitical 
lifting relative to U.S. firepower and political muscle that could have been brought to bear.  The chances 
of that happening had the U.S. not struck its new found oil would have been unthinkable in the 2000s. 
Europe will need to adapt to such shifts if it wants to secure new supplies from North Africa, Central Asia 
and the Middle East without a U.S. flag to cover them.  

Version two is Iran. The U.S. has applied major sanctions pressures over the Iranian Central Bank, 
safe in the knowledge it now takes less than 15% of its oil supplies from the Middle East, and that WTI 
(U.S. benchmarks) continue to trade at steep discounts. But the same can’t be said for U.S. allies such as 
Japan and South Korea, who will feel severe economic pain if they fully apply the letter of U.S. law. Eu-
rope has followed the U.S. lead to appear a credible actor in the Middle East, but an embargo on Iranian 
oil is about the last thing Southern European economies need right now – especially debt ridden Spain, 
Greece and Italy. Containing nuclear enrichment has been deemed a higher priority policy in Washington 
than the collateral impacts this will have on European oil prices. Roughly translated, this is a Southern 
European economic funeral, sponsored by U.S. cremation policies on Iran. 

The upshot is that the U.S. will increasingly only act in its own perceived national security interests. 
As long as these interests went hand in hand with safeguarding international oil supplies, consumer states 
could rest easy. But perceived U.S. energy independence has torn up the script, and the new narrative 
has created a blunt bottom line: we have a brave new world in which Washington is not only no longer 
willing to cover prospective supply side gaps through military/political action (Libya), but if needs be, 
will put its own perceived national security interests ahead of oil market stability (Iran). The core factor 
opening this policy space is U.S. energy independence; an article of ‘political faith’ in Washington that 
is now rapidly being translated into actual policy practice.  

International Realignment

We shouldn’t blame the U.S. for following through on its own energy independence instincts, of 
course. As misguided as it might prove to be, it’s entirely up to the U.S. whichever path they chose to 
take. The important point for net importers to register is that American geopolitical gaps resulting from 
this are only going to get wider from hereon in. 

Logic dictates that consumers, therefore, need a plan B, and fast. The good news is that China already 
has one. It is expanding its international energy footprint in the Middle East, Africa, Russia, Central 
Asian, Asia-Pacific, reaching as far as resource plays in the America’s to secure its energy needs. We 
could hardly blame China if it decided to enhance its ‘equity’ oil options in future given U.S. rhetoric. 
As the second largest consumer of oil in the world and one of the most import dependent, Beijing is well 
aware that it will have to ensure its own security of supply over the next decade as the U.S. winds down 
its hydrocarbon presence. China doesn’t expect the U.S. to step back into Iraq to shore up oil supplies 
should things take a serious turn for a worse, any more than it thinks Washington will provide serious 
state building measures in jurisdictions such as Sudan. Likewise, U.S. strategic interests in Central Asia 
now have more to do with vested American concerns over South Asia (aka Afghanistan) than they do 
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hydrocarbon provision. If Russia decided to re-exert its regional dominance over the Caucuses, as it did 
in 2008, the U.S. would be highly unlikely to take any assertive measures to the contrary. Such out-posts 
are now seen as ‘nice to have’ assets for U.S. geopolitical standing, not crucial global oil interests for the 
U.S. to critically underwrite and secure.  

As usual, the EU has been slow to cotton onto this. Europe still assumes that transatlantic relations 
hold good, and that U.S. will secure its hydrocarbon flows. That’s looking increasingly unlikely in the 
Middle East, Central Asia or North Africa. So far, Europe has only had the imagination to talk to pro-
spective suppliers adjacent to Charlemagne’s borders; it has totally failed to appreciate that it needs to 
work hand in hand with consumers at the other end of the Eurasian pipeline - namely China - to ensure its 
own security of supply. As the Middle Kingdom comes to play a more prominent energy role, European 
energy security will increasingly depend on its ability to exploit Chinese influence in Central Asia as 
a mutual Beijing-Brussels ‘hedge’ against Russia, while working towards a consumer driven market to 
enhance supplies from the Middle East and North Africa. In effect, Europe is far better served looking 
for scraps off China’s energy table rather than relying on an increasingly isolationist U.S., hell bent on 
‘energy independence’ to keep plugging global oil supplies. Fundamental demand side realignment is 
therefore badly needed; the question is whether we are going to wake up to this in time. 

Irony all Round

If anything, the core problem we currently face from a hydrocarbon perspective isn’t that China is 
becoming too dominant in its own back yard, but that it isn’t yet sufficiently advance to fill in all the geo-
political gaps being left by the U.S. energy independence band wagon. U.S. global draw-down should 
always have been a function of unsustainable public finances kicking in around 2020 – not an active 
political choice made from domestic resource booms. What’s worse, is that this à la carte approach to 
global energy security, still entails that Washington can promote its broader geopolitical interests at the 
expense of others deemed fit. The U.S. will do all it can to contain the rise of China, even to the point 
of preventing a credible ‘G2’ geopolitical division of labour in key producer regions. If Beijing wants 
to become the key external player in Asia-Pacific and MENA regions, they will have to do so through 
political fait accompli towards Washington, certainly not by way of U.S. invitation.  

The deep irony for the U.S., of course, is that it would actually be in American interests to let China 
play a more prominent hydrocarbon role, precisely because U.S. energy independence is a myth – at 
least in the form that U.S. politicians are currently peddling. No matter how far removed the U.S. thinks 
it is from international oil markets or supply side shocks, American prices will remain linked to global 
trends to one extent or another, particularly if its neighbours including Canada, Venezuela, Brazil, Mex-
ico, Argentina and Ecuador all strive to keep feeding global oil markets as a fungible, free flowing com-
modity rather than a regional affair. What happens in the Gulf of Aden still ultimately affects the Gulf 
of Mexico. Whether Washington likes it or not, global oil supplies still remain a vital national security 
concern for the U.S. 

Iran is actually living proof of this. U.S. sanctions against Tehran have ultimately rebounded into 
a political crisis in the U.S., not least because American consumers are now paying $4 a gallon at the 
pumps. If energy independence was ‘real’ and the U.S. was truly divorced from international price pres-
sures, President Obama wouldn’t now be facing an unedifying choice of either backing down over Iran 
and face looking weak in the Middle East, or going into a Presidential election with American consumers 
disgruntled every time they top up their tanks. This strikes at the heart of the problem to hand: America 
believes its own energy independence press, and assumes cheap oil is now a national right. That will 
prove a costly political mistake for U.S. politicians as global realities continue to batter U.S. consumers 
at the pumps, but not as costly as it will be to international consumers generally – and especially the likes 
of Japan, South Korea and the EU who have blindly followed the U.S down a sanctions path. ‘Iranian 
egg on Western faces’ will be the likely result as and when the US. gets ‘$4 a gallon’ cold turkey. 

We desperately need the ‘real world’ of historically high oil prices to realign with U.S. fantasy land of 
cheap and abundant ‘national oil’. If the U.S. keeps following its own energy independence logic, then 
global gaps will continue to widen. This will prove disastrous for oil supplies over the next decade, where 
the only serious game in town is OPEC to meet global demand. Energy independence might look more 
credible in the 2020-2030s, but all things being even, Asian and European consumers need to work on the 
basis that the U.S. will keep buying into its own energy hallucinations long before then. That being so, 
new demand side agreements are needed across the board, and especially between China and Europe; it 
would also be nice to see more ships and more international flags making their way across ‘hydrocarbon 
oceans’.  After all, America is fully energy independent: Republicans and Democrats have told us so…  
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Welfare Analysis of Offshore Wind
By Julian silk*

Introduction

International trade analysis has been used to evaluate government interventions in markets, and to 
evaluate the welfare losses of these interventions relative to free trade.  A good example is the work of 
Professor Ian Sheldon, (see http://aede.osu.edu/sites/drupal-aede.web/files/AEDIS540TradePolicyI.pdf.

What is not generally recognized is that these methods can be used to evaluate government interven-
tions to support renewable energy as well.  A particular electricity market plays the role of the domestic 
economy in the international trade analyses.  The pre-existing fossil fuel producers that supply this 
electricity market play the role of the domestic producers, and renewable energy plays the role of the 
imports.  Quotas are a more general example of renewable portfolio standards (RPS), which have been 
adopted around the world and by many American states as mechanisms to speed the adoption of renew-
able energy.  There are some differences, but the same general principles apply.

 Off the Cumbria coast of Irish Sea of the United Kingdom, a consortium of DONG Energy, Scottish 
and Southern Energy (SSE) and OPW, itself a consortium of the Dutch pension fund service provider 
PGGM and Ampere Equity Fund, have just opened the Walney wind farm.  Walney comprises the Wal-
ney 1 and 2 projects.  It is the largest offshore wind site ever constructed, at 367.2 Megawatts (MW) ca-
pacity.  For more details, see the news release at http://www.pggm.nl/Over_PGGM/Pers/Persberichten/
Nieuws_en_persberichten/120209_Worlds_largest_offshore_wind_farm.asp.   

Governor Martin O’Malley of the American state of Maryland plans to outdo this, however.  He ad-
vocates the construction of a 450 MW wind farm off the coast of Maryland in the Maryland Offshore 
Wind Energy Act of 2012.  The specific legalities of the bill are in http://mlis.state.md.us/2012rs/bill-
file/sb0237.htm, with a statement of claims about the bill in http://www.energy.state.md.us/documents/
MDOSWEnergyActof2012.pdf.  These claims are not modest.  A good evaluation of the specifics of the 
plan is by Todd Griset, in “Analysis: Maryland’s New Offshore Wind Plan”, 26 January 2012, at http://
offshorewindwire.com/2012/01/26/analysis-md-new-plan/, which also discusses how the plan differs 
from a similar act proposed in 2011 which failed in the Maryland legislature.  

The plan will be evaluated theoretically using the international trade tools herein.  Maryland’s RPS 
requires that 20% of the state’s energy be supplied by renewable sources by 2022.  The 2012 bill only 
requires that 2.5% of the 20% be directly supplied by offshore wind.  But given the size of the project, it 
is very reasonable to assume that it will by its very nature fulfill more than this: it is being taken to fulfill 
the entire 20% in this analysis.  

The other major feature of the bill is that if Maryland’s Public Service Commission projects that the 
wind farm will add more than $2 per month to the average of residential customer electricity bills, the 
program will be suspended.  This represents a price ceiling in the early going, but a price floor later, and 
it can be analyzed by these same standard welfare analyses.

Starting Conditions

To analyze the problem, suppose that an electricity market is originally powered by fossil fuel suppli-
ers, who supply 100% of the energy required with no scheduled or unscheduled outages.  The electricity 
market is perfectly competitive, and both upward-sloping supply and downward-sloping demand are lin-
ear.  The market settles into equilibrium, with an equilibrium price p and an equilibrium quantity q.  All 
quantities to be discussed for all graphs are quantities of electricity, and all prices are prices per kilowatt-
hour (kWh) for electricity, unless specifically noted otherwise.  No outside supply or demand affects this 
market.  There are also no other renewable energy sources besides offshore wind.

A requirement that a fraction z of offshore wind be taken as supply is now imposed upon the market.  
Offshore wind is assumed to be available in unlimited quantities, at a constant supply price, without fail, 
all the time.  The only distinction is that the price of the electricity generated by the offshore wind, pow > p.  

The requirement represents a quota restriction on the fossil fuel suppliers who are currently in the 
market.  Suppliers must collectively import a quota such that the resulting fossil 
supply of electricity is (1-z)*q’ and the resulting offshore wind supply is z*q’, 
where q’ is the new equilibrium quantity established in the market at the new 
equilibrium price p’.  The demand schedule is unchanged.  For Maryland, the 
proposed z is 0.2, or 20%. This is an unusual quota, as the usual quota is a restric-
tion on low-cost unlimited foreign supply, while this is a mandate of purchasing 

* Julian Silk is an Adjunct Professor at the 
University of Maryland. He may be reached 
at silk30918@earthlink.net He would like to 
thank Jaime Rund Veracka, Steven Anthony, 
Albert Hsu and Kevin Forbes for helpful sug-
gestions.  All errors are mine.









International Association for Energy Economics | 17

possibly plastics manufacturing.  Each of these face the same problem: because of its distance from met-
ropolitan areas and major transportation routes, increased transportation costs would eat up any saving 
that might accrue from low-cost wind energy, if it is low cost.

It thus appears that the wind farm, if kept at its current size, imposes significant DWL, at least in the 
early years, and possibly significant costs and systemic instability in its later years.  Because of its loca-
tion, it requires significant investments in transmission, and its success requires that transmission losses 
be zero or low. 

SPECIAL OFID/IAEE SUPPORT FUND FOR 
STUDENTS FROM DEVELOPING COUNTRIES

IAEE is pleased to announce the continuation of a special program which offers support to students from developing 
countries (for a list of qualifying countries please visit http://www.iaee.org/documents/LIC.pdf   If your country of origin 
is not on this list your application for support will not be considered) to participate in four of the Association’s conferences 
in 2012.  This program is generously underwritten by the OPEC Fund for International Development (OFID) and the In-
ternational Association for Energy Economics.  The support will consist of a cash stipend of up to $1500.00 plus waiver of 
conference registration fees for a limited number of eligible students, who are citizens of developing countries and current 
IAEE members (the student can be registered as full-time student in programs of study anywhere in the world), to attend 
either the 5th NAEE/IAEE International Conference in Abuja, Nigeria, April 23-24, 2012, the 35th IAEE International Con-
ference in Perth, Australia, June 24-27, 2012, the 12th IAEE European Conference in Venice, Italy, September 9-12, 2012 
or the 31st USAEE/IAEE North American Conference in Austin, Texas, November 4-7, 2012.  

Application deadlines for these conferences are as follows:  Abuja Conference – application cut-off date, February 15, 
2012; Perth Conference – application cut-off date, March 21, 2012; Venice Conference – application cut-off date, June 1, 
2012, Austin Conference – application cut-off date, July 18, 2012.  

Please submit the following information electronically to iaee@iaee.org to have your request for support considered.  
Make the subject line of your email read “Application to OFID/IAEE Support Fund (mention the conference you wish to 
attend).”

• Full name, mailing address, phone/fax/email, country of origin and educational degree pursuing.  
• A letter stating you are a full-time graduate/college student, a brief description of your coursework and energy interests, 

and the professional benefit you anticipate from attending the conference.  The letter should also provide the name and 
contact information of your main faculty supervisor or your department chair, and should include a copy of your student 
identification card.

• A letter from your academic faculty, preferably your faculty supervisor, recommending you for this support and highlight-
ing some of your academic research and achievements, and your academic progress.  

• A cost estimate of your travel/lodging expenses to participate in one of the above conferences.

Please note that students may apply for this support at only one of the above conferences.  Multiple requests will not 
be considered.    Further note that you must be a student member of IAEE to be considered for this support.  Membership 
information can be found by visiting https://www.iaee.org/en/membership/application.aspx 

Applicants will be notified whether their application has been approved approximately 14 days past the application 
cut-off date above.  After the applicant has received IAEE approval, it will be their responsibility to make their own travel 
(air/ground, etc.) and hotel accommodations, etc. to participate in the conference.  Reimbursement up to $1500.00 will 
be made upon receipt of itemized expenses and after the conference is held. The cash stipend can only be used to cover 
transportation and lodging expenses.  No other expenses will be covered (e.g., paying for Visa’s/Passports, meals outside 
the conference provide meal functions, no more than 4 nights lodging, etc.).

For further information regarding the IAEE support fund for students from developing countries to participate in our confer-
ences in 2012, please do not hesitate to contact David Williams at 216-464-5365 or via e-mail at:  iaee@iaee.org

For a list of qualifying countries please visit http://www.iaee.org/documents/LIC.pdf  If your country of origin is not on this 
list your application for support will not be considered.
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In memoriam

Lennart Hjalmarsson
Professor Lennart Hjalmarsson died in an accident felling trees in his beloved forest, February 21st, five weeks from 

his 68th birthday. He was born in Borås (Sweden) on a farm and lived with his wife and raised two sons on her farm near 
his birthplace. He loved to look after the forest and do some cleaning up felling trees with his chainsaw, helmet and the 
rest of the gear. This was his exercise and recreation and a way to get a break from his university job and problems within 
academia. At the farm the wood from the farm was the main source of energy for heating and hot water. At some point 
Lennart stopped attending conferences in the summer season and stayed at the farm, doing chores like putting up hay for 
his wife’s sheep and fishing in their lake. Crayfish were his favorites. Lennart loved to take guest to the economics depart-
ment in Gothenburg to his farm. His wife’s hospitality and fantastic home cooking was unforgettable. The farm was an 
idyllic place far from the standard environment of us city slickers, so it was easy to understand that Lennart wanted to stay 
there during the summer.

After working on his PhD in Oslo for three years under Leif Johansen he took his PhD at University of Gothenburg and 
became full professor there at a young age in 1979 and remained there for the rest of his carrier. He became one of the most 
outstanding economists in Sweden. His main research fields were industrial economics, productivity, production theory, 
energy economics, deregulation, public economics and taxation. He published regularly in top journals in these fields. He 
served as editor for Scandinavian Journal of Economics and was a founding father as well as associate editor of Journal of 
Productivity Analysis, and was associated with several other production and industrial economics journals.

He was an early member of IAEE and enjoyed many conferences over the years. Energy problems were close to his 
heart. In his CV he listed no fewer than 162 publications within energy economics, ranging from academic papers to gov-
ernment reports and popular outlets in Swedish. He was a member (often the chairman) of no less than seven government 
commissions on energy issues, like energy taxation, over a time span from 1977 to 2009. He was a board member of Vat-
tenfall, the biggest Swedish electricity producer, for 10 years. Lennart was a proponent of nuclear power and followed the 
development of this industry closely. He was a member of the International Panel of Experts on the Closure of Chernobyl 
Nuclear Power Plant. He was also used as an international consultant on energy issues including being a member of a panel 
for the European Commission on Nuclear Safety in Central and Eastern Europe. He was involved in deregulation and re-
structuring of electricity markets and electric utilities in Sweden, Norway, New Zealand and Thailand.

For many years he had been a member of the Royal Swedish Academy of Engineering Sciences and the Royal Society 
of Arts and Sciences in Gothenburg, 1987. Other accolades include the Erik Lindahl Award, the Jan Wallander Award for 
International Scientific Publications and an Honorary Professorship and an Honorary doctorate at the Academiei de Studii 
Economice, Bucuresti, Romania.

Lennart had many doctoral students over the years in Gothenburg working within his favorite themes, and he encour-
aged students from aboard to join the PhD program.

Lennart was full of positive energy and had this unique warmth and generosity and concern for those that were so lucky 
to have him as their friend. He will be deeply missed by everyone that knew him.
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the Learning-by-doing Effects in the Wind Energy sector
By silvia Micheli*

Introduction

How to control climate change and to spur green energy are among the most important challenges 
facing the world today. This research attempts to study the reason why governments subsidize green 
electricity. We know that the regulator can charge a Pigouvian tax on emissions that internalizes all dam-
age from pollution. Nevertheless, countries have chosen subsidies to green electricity. The reasons often 
put forward are the learning by doing effects from the production of energy from renewable resources on 
the cost of future production. The main idea is that a critical mass of production has to be reached first, 
and then costs will be reduced thanks to R&D activities.

In this article, I review the recent environmental economics literature on the incentive mechanisms 
for energy from renewable sources, and the motivations for such supporting policies. Among renewable 
energies, I take into account wind power, that is growing at a rapid pace not only in Europe, but at a 
global level.

There is a long history of economic incentives in the European Union aimed at promoting the use of 
renewable resources. Policy instruments are usually divided into two classes: they can be either price-
oriented or quantity-oriented. European countries differ in the scheme they adopt, but most of them rely 
basically on price-driven strategies. For instance, subsidies are directed to wind power and not to turbine 
producers. The reason for subsidizing wind energy is essentially that higher demand for wind electricity 
stimulates the turbine producer industry and it can be a spur to learning and reducing production costs.

In this study I investigate three reasons why an environmental policy of taxes and subsidies to wind 
power should be implemented by the government.

First I discuss the feasibility of charging firms that produce polluting emissions with a Pigouvian tax. 
There are some problems for governments to levy a Pigouvian tax both for difficulties in evaluating 
quantitatively the marginal damage from pollution to society and also due to lobbying activities by firms 
that use fossil fuel and attempt to achieve less regulation.

When Pigouvian taxes are not feasible, I consider instruments such as emission taxes and subsidies 
that may lead to Pareto-efficient levels of pollution.

Second, I consider an environmental policy to be implemented which comes from the “big push” lit-
erature, as in the paper by Murphy et al (1989). It focuses on the contribution of one firm to the market 
in a setting with imperfect competition and demand spillovers. One of the models presented in that paper 
takes into account investments in infrastructure; the example they consider is the possibility of  building 
a railroad, which is particularly important for industrialization.

The link I find between the model presented by Murphy et al. and environmental policy may be un-
derstood if one thinks of “building a railroad” as “achieving a level of investment in wind power that 
will make green energy as competitive as fossil fuel due to investment and learning-by-doing spillovers.” 
In the renewable energy sector, and more specifically in wind power, every firm benefits both from its 
own investment and from spillovers that come from the industry. With coordination of investment by the 
government, such as taxes and subsidies, it is possible to reach the ‘good equilibrium’ that is, to achieve 
an environmental big push through large-scale adoption of energy from renewable resources. 

The article ends with the analysis of the learning by doing effects from the production of renewable 
energy, such as wind power, on the cost of future production, that is, cost reductions as technology be-
come more mature. 

Policy Analysis

I analyze three reasons why the government should implement the use of energy from renewable re-
sources: the increase in polluting emissions from fossil fuels, learning by doing effects and the big push.

Tax versus Subsidy

Polluting emissions create a damage to society; without a price system, firms see a price of zero for 
pollution and it leads to the wrong amount of pollution. Since the “right level” of 
pollution will not emerge in a spontaneous way, the government must increase 
the cost of pollution by raising a tax, in order to reduce pollution generation. If 
pollution becomes more costly, the producer will produce less pollution. If the 
tax is at the optimal level, it is called a Pigouvian tax. The optimal amount of 
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pollution is the amount that minimizes total costs from producing one more unit of pollution and total 
damages from pollution. Thus, the condition that marginal cost (or marginal saving) equals the marginal 
damage leads to the generation of the right amount of emissions. This is the main idea of the Pigouvian 
tax: “A Pigouvian fee is a fee paid by the polluter per unit of pollution exactly equal to the aggregate 
marginal damage caused by the pollution when evaluated at the efficient level of pollution. The fee is 
generally paid to the government” (Kolstad, 2000).

Note that the Pigouvian tax is also equal to the marginal cost from pollution generation at the optimal 
level of pollution. The difficulty for the government in levying a Pigouvian fee is that there are reasons 
why it is not feasible. First of all, it is not easy to do a quantitative evaluation of marginal damage. The 
number of activities and the number of people affected by pollution are so great that it is quite hard to 
estimate in money the damage from pollution. Moreover, the optimal tax level on polluting emissions 
is not equal to the marginal net damage that the polluting activity generates initially, but to the dam-
age it would cause if the level of the activity had been adjusted to its optimal level (Baumol and Oates, 
1971). If we are not at optimum, the Pigouvian tax will be neither the marginal cost of pollution nor the 
marginal damage from pollution. Basically we can say that in a perfect environment, like an economy in 
which there is perfect information and no constraints on government tax policy, only the Pigouvian tax 
is necessary to achieve efficiency.

If there are other distortions in the economy or limitation for the social planner, then other taxes and 
subsidies are needed to achieve efficiency.

Environmental Policy for Generating a Big Push

The other reason I consider for an environmental policy comes from the “big push” literature; here I 
consider the paper by Murphy et al (1989). It focuses on the contribution of one firm to the market size, 
in a setting with imperfect competition and demand spillovers. Such spillovers might lead to multiple 
equilibria and the economy might be in a bad equilibrium (no industrialization) if coordination of in-
vestments among sectors does not occur. The ‘big push’ amounts to moving from the bad to the good 
equilibrium, even if no sector could break even industrializing alone.

One of the models presented in that paper takes into account investments in infrastructure. Let us 
consider a large infrastructure project such as the building of a railroad, which is particularly important 
for industrialization because it significantly lowers production costs. The externalities from building the 
railroad are not captured by firms, but with coordination of investments we can move to the ‘good’ equi-
librium’, that is, the big push takes place. The authors assume that the railroad builder is a monopolist. 
There are mainly two reasons why the monopolist might decide not to build it. First, if he can’t price 
discriminate among users, then he can’t extract all the surplus generated by the railroad. Moreover, there 
is uncertainty about industrialization even if the railroad is built, and the monopolist might be afraid of 
ending up with a “white elephant”.

The link between the model presented by Murphy et al. and environmental policy may be understood 
if one thinks of “building a railroad” as “achieving a level of investment in wind power that will make 
green energy as competitive as fossil fuel due to investment and learning-by-doing spillovers.”

In the renewable energy sector, and more specifically in wind power as we will see in my model, 
every firm benefits both from its own investment and from the spillovers that come from the industry. 
These spillovers will lead to a reduction of costs and it is expected that green energy will be competitive 
with fossil fuel in the long run. Because of the uncertainty within the energy industry about the level of 
investment in renewables made by the firms themselves, it is possible that no one invests in the produc-
tion of energy from renewable resources. With coordination of investment by the government, such as 
taxes and subsidies, it is possible to reach the ‘good equilibrium’, that is, to achieve an environmental 
big push through large-scale adoption of energy from renewable resources. With respect to externalities, 
the model I present can be seen as a “shortcut” when compared to Murphy et al. In the latter, resources 
invested by a firm go to the monopolist, who might build the railroad and then lower production costs for 
other firms; in the former, resources go directly to other firms. This means that the problem of  no price 
discrimination is exacerbated (no pricing at all), while the ‘white elephant’ risk is not relevant: once in-
vestment takes place among all the firms in the green energy industry, the production cost is lowered and 
every firm can take advantage of it even without coordination. Note that if the other firms in the industry 
do nothing, the investing firm ends up with a “white elephant”. Even with such a shortcut, the baseline of 
our model is precisely the same: “an industrializing sector essentially has the effect of reducing the total 
production costs of other sectors” (Murphy et al, 1989).  Then we might think of taxes and subsidies as 
a tool box governments can employ to internalize environmental externalities, achieve coordination and 



International Association for Energy Economics | 23

reach the big push in the energy industry.

Learning by Doing 

The last motivation I analyze for an environmental policy for the development of energy from renew-
able resources is represented by the experience curve. The future growth of the economics of energy 
from renewable resources is shown by the trend of experience gained; the learning curve relates the 
cumulative quantitative development of a product to the development of the specific costs.

On the existing literature on learning by doing, the paper by Petrakis et al. (1997) is an interesting 
work to study the effects of learning by doing in a competitive industry. Basically they show that learning 
by doing is compatible with perfect competition if the industry presents increasing marginal costs, and 
that the equilibrium outcome is socially efficient. More specifically, the point of departure of our study 
that explain the reasons for a policy in presence of learning by doing is the model proposed by Bläsi et 
al. (2007) focusing on the right subsidies in the presence of learning by doing in a competitive market. 
It develops a two-period model in which there are two types of electricity producers that are: produc-
ers of energy from fossil fuel generating polluting emissions, and producers from wind power. In this 
framework, the energy market is competitive, and also the market for wind turbines is competitive. The 
wind-turbine operators are heterogeneous because their productivity depends mainly on the location of 
the turbine; they buy turbines from turbine producers and these latter firms incur decreasing costs in the 
second period of production through learning. In the paper there is a distinction between pure private 
learning and learning spillovers; pure private learning means that costs in the second period are lower 
thanks to the quantity of energy produced by the firms themselves, while learning spillovers means that 
firms benefit also from the quantity produced by all the firms in the industry. They focus their analysis 
mainly on the wind turbine producers. Total learning that occurs in the upstream sector is the sum of 
private learning that comes from the turbines produced, and the spillovers from the quantity of turbines 
produced in the industry.

Note that in this study, they relate learning only to the quantity of turbines produced. The cost func-
tion of a firm that produces wind turbines depends on his own output and, in the second period, on total 
learning or experience. The cost function has positive and increasing marginal cost in output in each 
period and experience by the firm or by the industry will reduce marginal cost in the second period. 
Concerning a producer of energy from wind power, he faces a cost function that depends on the output 
and on a firm specific parameter that can be interpreted as the location of the turbine. We have that the 
cost function has positive and increasing marginal costs in output and in the location parameter. The total 
output in the electricity market comes from both fossil fuel and wind power. They first investigates the 
case in which economic incentives are given to the turbine’s producers, so that the profit function of a 
typical turbine producer has an entry premium and an output subsidy. In this setting, the authors find that 
in a decentralized economy the optimal policy of the regulator, in order to implement first best consists 
of three instruments: a Pigouvian tax (equal to the marginal damage), an output subsidy per turbine and 
an entry premium for turbine producers. Both subsidies depend on the spillover coefficient. If there are 
no learning spillovers, the regulator should internalize externalities from polluting emissions by setting 
a Pigouvian tax; no subsidies are needed.

In reality, as we have seen before, it is hard to set taxes at Pigouvian level and in addition in several 
countries subsidies to wind turbine producers are not allowed. For these reasons, the authors study the 
second-best optimal subsidies when Pigouvian taxes and subsidies to turbine producers are ruled out. 
Subsidies are paid to producers of energy from wind power; the economic concept is that higher demand 
for wind turbines stimulate and accelerate learning by doing in the wind turbine industry, so that costs 
will be lower as learning proceeds. With only private learning among turbine producers, the authors 
eliminate subsidies from the turbine’s producer profit and they consider an output subsidy on wind 
power. In this scenario, the interesting results are that, first, if the subsidy or the tax rate is raised in one 
period, the amount of energy produced from fossil fuels decreases in both periods; the quantity of wind 
power and the number of firms that produce wind energy increases in both periods. Moreover, while the 
price of electricity is unchanged because of the competitive market, an increase in the subsidy or in the 
tax rate leads to a higher price of wind turbines in the first period, and to a reduction of the price itself in 
the second period. This is because the higher demand of turbines can be satisfied at higher prices in the 
first period since turbine producers incur in increasing marginal costs. At the same time, higher demand 
stimulates learning and we will have both lower costs and lower prices in the second period.

When learning is private, the second-best optimal subsidy rate takes into account the marginal dam-
age from polluting emissions from fossil fuel and the sub-optimal emission tax rate. They find out that 
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Fostering Wind Power through Auctions: the Brazilian 
Experience
By G. Cunha, L. A. Barroso, F. Porrua and B. Bezerra*

Introduction

The development of energy generation in Brazil has historically been focused on hydroelectricity. 
Over 70% of the country’s 120 GW of generation capacity comes from hydro sources, making Brazil’s 
energy mix one of the cleanest in the world. More recently, due to environmental concerns regarding the 
development of large hydro projects in the Amazon rainforest region, the country has turned its attention 
to non-conventional renewable energy sources (NCRES).

After small hydro and bioelectricity plants (cogeneration from sugarcane bagasse), wind power has 
been the third NCRES to be developed at scale in Brazil. Not only are wind resources in the country very 
abundant, estimated at 300 to 400 GW of installed capacity, wind power presents several characteristics 
that give it positive synergies with the Brazilian hydro-based elec-
tricity mix. Wind power’s production intermittency, which repre-
sents one of the main obstacles to the widespread development of 
this technology, are partially offset by the presence of significant 
storage capacity in the form of large hydro reservoirs, which can 
provide an operation flexibility that facilitates their technical and 
economic integration. Furthermore, since a large percentage of 
wind generation potential tends to peak in the dry season, combin-
ing wind and hydro sources contributes to increasing the system’s 
supply reliability (see adjacent figure).

In addition, wind farms can be quickly built (less than two years, 
as opposed to large hydros which take about 5 years), which is a 
valuable attribute to hedge against the country’s load growth uncertainty and against delays of environ-
mental licensing of large hydros. Finally, the renewable energy sources in Brazil complement each other 
geographically, which is good for minimizing energy transport costs: wind resources are concentrated in 
the South and Northeast, while most of the untapped large hydro potential is located in the North region, 
and the Southeast region has significant bioelectricity potential from by-products of sugarcane culture.

Brazil has had different mechanisms to support the penetration of NCRES. The first major initiative in 
this sense was the Proinfa, an incentive program instituted in 2002 to contract a total 3,300 MW of new 
capacity, split evenly between bioelectricity, small hydro, and wind sources. Proinfa followed a “tradi-
tional” subsidy model, establishing a fixed feed-in tariff (different for each technology) for the electricity 
produced over the first 20 years of operation. The cost of these contracts is collected from all consumers 
through a levy. 

Even though Proinfa’s role as a pioneer program was very important, attracting the attention of manu-
facturers and investors to the Brazilian market, it was heavily criticized for its design choices. Some 
oft-cited problems were the even split among the three renewable energy sources, without taking into 
account particularities of the technologies, and the use of the issuance date of the environmental permit 
as the main criterion for deciding which projects would be built, without any incentive to energy or con-
struction efficiency. In addition, a large proportion of nationally-manufactured equipment was required 
in order to obtain the best financing options available, which in the case of wind put the investors at the 
mercy of the only wind turbine producer in the country at the time. This resulted in significant delays in 
the construction of the authorized wind farms: even though in the original plan investors were supposed 
to sign up until 2004 and start operations until 2006, several projects did not come online until the end 
of 2011. 

Even though another important incentive for NCRES was granted in 2007, in the form of discounts on 
transmission/distribution tariffs for sales to free consumers, the most important initiative by far was the 
auction-based approach for contracting wind power. This experience is described next.

Overview of Energy Auctions in Brazil

In parallel to the implementation of Proinfa, Brazil had been reorganizing its 
power sector, after a major regulation revision in 2004. The new model imple-
mented an organized market that auctions “firm energy” contracts to acquire 

*  G. Cunha, L. A. Barroso, F. Porrua and B. 
Bezerra are with the PSR in Rio de Janeiro, 
Brazil. Luiz Barroso may be reached at luiz@
psr-inc.com

 See footnote at end of text.
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new energy. The contract auction system has been very effective in promoting the development of new 
generation, offering long-term contracts (that ease project financing), fostering competition, and pro-
viding a transparent and objective selection criterion. Since 2005, these auctions have resulted in the 
contracting of 31 GW of new capacity (40% of which is conventional hydro, and 20% non-conventional 
renewable), awarding US$ 300 billion in long-term contracts.  

Every energy auction is organized by the government. An auction committee is formed and the main 
auction tasks are distributed among different institutions (Ministry of energy, market operator, planning 
company, regulator). This committee defines the auction mechanism, suggest price caps, defines the auc-
tion product, prepares the tender documents and coordinates with transmission planning.

There is a long-list of technical pre-requisites to register a candidate project for the auction, including 
a prior environmental license, a grid access statement, financial qualifications, technology-dependent 
documents (such as certified wind production or firm fuel supply agreement), etc. 

The auction mechanism follows a two-phase hybrid scheme: in Phase 1, a descending price clock auc-
tion is executed, and a final pay-as-bid round for the winners of Phase 1 is then carried out (Phase 2). An 
auction training takes place in advance, and the auction process is quite well documented, with plenty 
of information to bidders. Winning projects have to deposit several guarantees, including a bid bond of 
1% of project’s estimated investment cost and a project completion bond of 5% of project’s estimated 
investment cost. Several penalties are applicable in case of delays: during the period in which the plant 
is delayed, contract price is reduced, replacement firm energy contracts may be required depending on 
the auction type, and the regulator has the right to ask for contract termination if a delay higher than 1 
year in any of the project milestones is observed.

The new power sector model foresaw two main types of energy auction: regular new energy auctions, 
which contract an amount declared by the distribution companies in order to meet demand growth in 
the regulated market, and reserve energy auctions, which are used to contract supplementary energy to 
increase the system’s reserve margin. Demand for reserve energy is entirely determined by the govern-
ment following its own criteria of security of supply and energy policy, and the costs of these contracts 
are split among all consumers by means of a system charge. While the energy contracted in regular en-
ergy auctions is essential to meet demand, and therefore must be backed up by a certain amount of firm 
generation (with a firm energy settlement), reserve energy contracts do not provide firm energy to the 
system and therefore may have much more flexible terms.  

Auctions for Fostering NCRES 

In both auction types (regular or reserve), the government can interfere in the candidate projects with 
policy decisions. The government has used this option to organize exclusive auctions for specific large 
hydro projects, to keep “polluting” sources such as oil- and coal-fired generation from participating 
in auctions (a standing practice since 2010), and to foster NCRES by means of exclusive auctions: in 
2007, there was one auction where the candidate supply was restricted to bioelectricity and small hydro 
projects.

Particularly, the reserve energy auction model has been strongly oriented towards NCRES develop-
ment since the beginning: it was first implemented in 2008 in an exclusive auction for bioelectricity 
projects. This 2008 auction was responsible for the development of a method to facilitate network inte-
gration for small renewable facilities, based on the cooperative planning of an integrated transmission 
and distribution network and sharing collector substations – an important milestone for NCRES.

Wind power, at significantly higher costs than other technologies, was excluded from the 2007 auc-
tion for NCRES, and for several years it remained without significant incentives to its development 
other than the Proinfa. Its turn finally came in December 2009, when an exclusive reserve auction for 
wind farms took place. The 2008 economic crisis had strongly reduced demand for wind equipment in 
Europe and increased competition among suppliers, resulting in large price drops – which made 2009 
the ideal moment to start the development of this technology in the country in large scale. This exclusive 
energy auction attracted a large number of investors, including local and foreign private generators, 
wind equipment manufacturers and government-owned companies – a total 13,000 MW in wind power 
projects subscribed to participate in the auction. The 20-year contracts offered for delivery in July 2012 
were specifically catered to the peculiarities of wind power generation: in particular, specific accounting 
mechanisms allowed the wind farms to compensate in the long run for seasonal and inter-annual wind 
fluctuations, without compromising the project’s yearly cashflow.

The results of this first auction were no less than outstanding: a total 1,800 MW of new wind capacity 
was contracted at an average energy price of 95 US$/MWh, representing a 21% discount relative to the 
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system for granting environmental permits. Although the first phase is completed before the en-
ergy auction, the following phases often take more than expected due to incomplete environmen-
tal studies and a lack of personnel from the environmental agency. Measures have been taken to 
simplify and better streamline this process, although gains so far have been small;

• Transmission delays: after the energy auction, the energy authority coordinates which transmis-
sion lines are to be built and whether some with projects will share collector substations, and or-
ganizes a transmission auction to build these lines at minimum cost. Since the time for obtaining 
environmental permits and constructing this system is even shorter, and since a generation project 
can’t operate before the transmission lines are complete, this represents a significant risk (though 
a risk that is burdened by the consumer, not the generator);

• Financial leverage: many projects have offered in the auctions a load factor associated to the p50 
of their certified production and based their prices on a 70% leverage. As banks usually define the 
leverage based on a financial evaluation considering the p90, the leverage is actually reduced to 
about 55%, which affects the project economics and profitability.

• Financing restrictions: in the specific case of the 2010 regular energy auctions, most of the energy 
sold was bought by a state-owned distribution company that was deemed uncreditworthy by most 
important banks. This reduced significantly the financial guarantees the wind projects could pres-
ent to potential lenders, which proved a major obstacle. This problem should be addressed in the 
future with the privatization of said distribution company.

Conclusions

Long-term auctions are the main tool to promote NCRES in Brazil. Auctions appear as an effective 
mechanism to stimulate competition between investors, to provide price disclosure while managing 
the right amount of investment and reducing risk aversion with long-term contracting. The product of-
fered will depend on the auction’s main objective and is key to the auction’s success (risk allocation is 
everything). Auctions do not operate in a vacuum: they must be an integral part of a country’s overall 
energy and procurement policies. On the other hand, its main challenges include the definition of criteria 
to select the quotas for each NCRES, the design of a relevant set of guarantees (financial, technical and 
operational) and the attraction of competition, which is the ultimate condition for the success of an auc-
tion. Efforts were devoted in Brazil to meet these requirements and the overall experience so far is quite 
successful.  In case of wind, the country’s abundant wind resources and the positive reception from both 
investors in the auctions and the general public all point in this direction. A total 7,670 MW of wind ca-
pacity is expected to be developed by 2014, and five wind turbine manufacturers are currently installed 
in the country. Nonetheless, it is important to solve the  issues discussed in the paper before they become 
major concerns. The proof of the pudding will be in some years’ time, when the winning projects will 
have to start delivering energy.

Footnote
1 Estimated potential at 100m, extrapolated from a detailed study from 2001, which calculated wind potential 

at 50m to be 143 GW.
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A Brief description of Wind Power in the People’s 
republic of China
By Joerg Moczadlo and Wang Ye*

The Framework Conditions

There are abundant wind resources in several regions of China. Especially in the “Sanbei Region” 
which translates to “The Three Norths Region”, significant wind resources can be found. This region 
includes Northeast China, the northern part of North China as well as Northwest China and constitutes 
the northern wind belt. A second wind belt stretches along the coastline from the province of Shandong in 
the north through the provinces of Jiangsu, Zhejiang, and Fujian to Guangdong in the far south of China. 
Even inland, some fragmented areas with considerable wind resources can be found, for example, in the 
province of Hubei. All in all, wind power installations can be found in 30 provinces. Even though the 
northern parts of China are rich in wind resources, taping those constitutes a problem. On the one hand, 
the grid infrastructure in the north/northwestern part of China is not well developed, making it difficult to 
connect larger wind farms and to ensure secure grid operation. On the other hand, the region is sparsely 
populated and the main consumer centers are located in the southern coastal areas, several hundred or 
even several thousand kilometers, away.

The Role of Wind Power in Actual Energy Policy

Renewable energies, including the promotion of wind power, are on top of the agenda of the Central 
Government of China. Due to significant wind resources, wind power will play a key role in China’s 
energy mix. This is reflected in the existence of several strategy and policy papers. Even though there 
is no approved 12th 5-year-plan for the development of renewable energies yet, it is expected that grid-
connected wind power installations will be pushed to approximately 100 GW by the end of the current 
5-year planning period (2011 – 2015).  

Several years ago the Central Government passed a renewable energy law which became effective in 
2006. This law and its corresponding implementation rules deal with issues like grid integration, tariffing 
and economic incentives to promote renewable energies.  

However, in the beginning the implementation of this law caused some problems. The grid integra-
tion, for example, had to be agreed between the grid operators and the renewable power generation com-
panies. This lead to the grid operators being reluctant to integrate larger wind farms, sometimes using 
specious arguments. Wind farm projects were tendered and the feed-in tariffs calculated on the basis of 
the achieved price, with the result that bidders underpriced each other to the point that projects became 
uneconomical. This procedure was revised and nowadays fixed feed-in tariffs between 0.51 – 0.61 CNY/
kWh1 [1], depending on the location of the projects, have been introduced. 

In 2007 the National Development and Reform Commission (NDRC), the top planning institution 
within the Chinese Government, released a so called “Medium and Long-Term Development Plan for 
Renewable Energy”, which mentions a development target of 30 GW for wind power by the year 2020. 

Recently the National Energy Administration (NEA) has published a guideline for provincial and lo-
cal governments, grid operators, project developers and investors. The goal is to streamline and central-
ize the approval process for larger wind farms so that false developments, such as not properly approved 
wind farm projects and disharmonized development of grid infrastructure and installed capacity within 
the sector are avoided.

It seems that a strong political will to promote wind power exists. But are the stipulated plans really 
good enough so that wind power can play a significant and reliable role in China’s energy supply?

The Actual Situation

Indeed, the growth rates of wind power installations during recent years have been remarkable. They 
exceeded the official development targets by far. By the end of the year 2010 the installed capacity of 
wind power had reached 44,733 MW [2], an increase of around 27,700 MW within just one year. But 
remarkably, at that time only 31,070 MW [3] were connected to the grid reflecting the still existing prob-
lems of improper project approvals at the local level, scarce grid infrastructure in 
the north and the absence of consumers close to the generating facilities. 

For the year 2011 it is expected, that another 18,000 MW will have been 
added, so that the installed capacity should have reached around 63,000 MW by 
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the end of last year. Official figures are not available yet, but sector experts and the order situation on the 
supplier side support this estimation. 

At the end of 2011 the total installed capacity in China, therefore, was approximately 1,056 GW. 
This includes mainly coal-fired power stations, hydro power stations, nuclear power stations, biomass, 
photovoltaic and wind power, which has reached a share of around 6% of total installed capacity and 
2% of total power production at the end of 2011. So far, the priority lies on onshore wind farms, which 
are located mainly in the wind belts. From a political point of view, offshore wind farms are still more 
or less in a pilot phase. The existing installations are located close to the coastline. However, the local 
wind turbine manufacturers are keen to develop and produce wind turbines with a larger capacity which 
could be technologically and economically suitable for offshore wind farms. 

To push technology development, various incentives were introduced to attract foreign manufactures 
of wind turbines or manufactures of components. These incentives include various tax abatements or the 
possibility of 100 % investment from abroad without involving a local partner, which is interesting to 
foreign investors wishing to protect intellectual property rights.

What Developments can be Expected During Coming Years?

Looking at China’s energy policy and the developments during recent years it can be said, that in 
the future the wind power sector will continue to grow significantly. However, due to technical and 
economic reasons, the focus will remain on onshore installations during the next five to ten years. The 
exploitation of wind resources in the northern wind belt strongly depends on grid expansion in the 
northern region which is currently planned and facilitated by the Central Government, the Provincial 
Governments and the state-owned grid operator “State Grid Corporation of China”. 

Meanwhile, the development of suitable technologies, especially large-scale wind turbines which are 
required for offshore applications, will be pushed. It is expected, that the offshore installed wind power 
capacity will not exceed 5,000 MW by the year 2015. In the following five years, the installation of off-
shore wind power will accelerate so that by the year 2020 around 30,000 MW of installed offshore wind 
power capacity could be reached [4].  

Despite the impressive development plans for wind energy, the contribution of wind power to over-
all electricity production in China remains questionable due to the fact, that around 70% of the total 
installed coal-fired power plant capacity is younger than 10 years. It, therefore, must be assumed, that 
the majority of the existing coal-fired power stations will be operated for at least another 20 – 30 years, 
probably with a higher load factor compared to the situation nowadays, where a significant number of 
coal-fired power stations are facing a low demand situation.

Usually the expert community looks at large-scale wind turbines and wind farms when discussing and 
analyzing the Chinese wind power sector. In view of the size of China, the relatively weak infrastructure 
in inland regions and the considerable disparities in the level of development between the rich eastern 
and the poor western regions, looking at niche areas is worthwhile. 

Especially remote areas in the western regions as well as smaller islands in the South China Sea provide a 
good market opportunity for small-scale wind turbines in off-grid hybrid applications. Although expansion of 
grid-connected power supply to remote areas is planned, the Central Government set up funds to foster elec-
trification on the basis of off-grid hybrid-systems consisting of small hydro power plants, photovoltaic and 
small-scale wind turbines and others for areas, which cannot be connected to a power grid in the near future. 

Looking at the development of the wind power sector in China, it seems that the prospects for busi-
ness opportunities for companies involved in this sector are quite good. At present there are around 
20 major wind turbine manufacturers, and even more smaller ones, active in China. Most of them are 
domestic companies. Since the competition is very strong and localization of key industries is an impor-
tant aspect within the Central Government’s economic policy, it can be expected, that a concentration 
process within the wide field of manufacturers will occur. The main portion of future demand, therefore, 
will be met by only a few large and capable manufacturers. 

Footnote
1 Exchange rate: 1 US-$ ≈ 6.4 CNY (03/14/2012)
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the Political Economy of Oil subsidy in nigeria
By Jean Balouga*

Introduction

Nigeria is blessed with vast quantities of oil and is the sixth largest oil exporter in OPEC. This has 
generated billions of dollars in revenues over the last fifty years since oil was found in Nigeria. How-
ever, as in most developing countries, this has not translated into an improved welfare condition for the 
people. Instead through inefficiencies, corruption, abuse of natural monopoly powers, mismanagement, 
smuggling, bureaucratic bottlenecks and excessive subsidizing, the supply of refined crude oil products 
in the country has virtually collapsed.  

After many years of control and uncertainty surrounding the sale and purchase of petroleum products 
in Nigeria, the government is now deciding to emulate other developing and developed nations to fully 
privatize and liberalize the country’s downstream sector which is managed by the National Petroleum 
Corporation (NNPC) on behalf of the government. This issue of full deregulation of the downstream 
subsector in Nigeria is a contentious one that has generated a lot of arguments among the people.  Until 
1973, the downstream sector of the Nigerian oil industry was deregulated. The nation’s first refinery in 
Port Harcourt was a private initiative of the Shell Oil Company. If there were no policy reversals and 
the introduction of uniform pricing of petroleum products, Shell would probably have had additional 
refineries across the country. Perhaps, this would have been followed by Chevron, Elf, etc., all having 
functional refineries. 

Full deregulation, which the government wanted to implement from December 2009, is one of the 
main plans of the reform programme in the oil industry. This would be the third attempt by government 
to deregulate the subsector. However, the efforts at deregulation and withdrawal of fuel subsidies have 
always been met with skepticism and strong resistance. Opposition to this policy from the Nigeria La-
bour Congress (NLC) and the Trade Union Congress (TUC) has been ferocious, in addition to spirited 
criticisms from segments of the political class. Nevertheless, pronouncements from top government offi-
cials suggest strong determination by government to carry through this policy decision this time around. 

The Failure of Regulation

 Government control of petroleum product prices has been a major issue before now, especially in the 
face of the unprecedented failure by government to get existing refineries working to full capacity. For 
many years now, and with the near-total collapse of the refineries, Nigeria, a major producer of crude oil 
in the world has depended on the importation of petroleum products to meet its domestic needs. Inves-
tors, who had wanted to invest in the establishment of refineries, were scared away by what they saw as 
unfriendly pricing, leaving product marketers with low or no margins, except when government stepped 
in with a heavy subsidy that ate deeply into its treasury. 

Although started with the best of intentions, the subsidies have become a real problem for govern-
ments who attempt it. The problem is that crude oil prices are very volatile and have risen to astronomical 
heights. Since the subsidies are usually in the form of fixed prices for fuel, the burden on government 
could easily become unbearable. The over N1.3 trillion spent on the subsidy this year alone in Nigeria 
amounts to 20 percent of the federal budget - a scenario which is absurd, in a country like Nigeria, in dire 
need of crucial infrastructure.

For a policy that is apparently aimed at helping the poor, it really does not do a good job. Research 
on twenty developing counties (excluding Nigeria) shows that although the poorest people benefit a 
little from the subsidies, the bulk of the benefits go directly to the richest 10 percent. In the sample of 
the countries in the study, only 7.1 percent of the subsidy benefits go to the poorest 10 percent of the 
population. The top 10%, on the other hand, gets 47.6 percent of the benefits, with the top 20% getting 
67.5% of the total subsidies. The skew is worse when you consider only gasoline. The bottom 10 percent 
gets only 3 percent of the benefits from gasoline subsidies, while the top 10 percent gets 61.3 percent. 
However, the top 20 percent gets an outstanding 80.7 percent of the entire benefits of gasoline subsidies. 
The number gets a lot worse if you examine only African countries. The bottom 10 percent gets only 2.2 
percent of benefits from gasoline subsidies, with the richest 10 percent getting 70 percent, and the richest 
20 percent, 87.2 percent.

The underlying reason for this pattern is the amount of gasoline each group 
actually buys. The argument is not that poor people do not use gasoline, they do. 
Rich people just buy a lot more. The poor enjoy some subsidy, but the policy is 
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really inefficient at targeting the poorest. This pattern is true for oil-producing countries as well as Bo-
livia and Cameroon among the countries studied. There is no reason to believe that Nigeria is different. 
Another thing to note is that these numbers represent the direct benefit from public purchasing fuels. 
It does not include the part of the subsidy cornered by various ‘cabals’ or other indirect effects. The 
really interesting thing is that this pattern does not depend on local refining capacity. This implies that 
somehow, figuring out a way to refine all crude oil locally will not solve the problem. The question just 
changes from “should we spend so much subsidizing fuel that mostly benefits the rich?” to “should we 
lose so much subsidizing fuel that mostly benefits the rich?”

Energy prices have been imposed by governments on the basis of general policy objectives, such as 
promoting development or social equity, protecting national industry, etc. Having recognized the sig-
nificance of energy for development, many governments subsidize electricity or various fuels, so that 
their price to the final consumer is lower than the cost of production and delivery. In many developing 
countries, energy prices and tariffs are much lower than in industrialized countries, although the cost of 
producing and delivering energy is by no means lower.

For the developing countries this has the double effect of discouraging energy conservation and creat-
ing a barrier to the introduction of new forms of energy, renewables in particular, which are not equal-
ly subsidized. Moreover, generalized subsidies (as opposed to targeted subsidies), although originally 
meant to alleviate poverty, actually favour the richer layers of the population. Only the rich can afford 
consuming substantial quantities of energy; thus, they have little incentive to spare energy or to use it 
more effectively, yet the resulting general costs are spread among the entire population. Poor people 
often have no access to commercial energy anyway, and political prices of energy as a whole discourage 
private entrepreneurs from extending energy services to areas judged not profitable enough.

Basically, there are two main problems with imposed energy prices. The first is that they do not allow 
the market to function. They have no place for competition and, therefore, either the final user pays a 
higher price, or public finance spends more money, or both. The second problem is that imposed energy 
prices are generally not instruments of an energy policy, but rather of other policies (social, industrial, or 
others). As a result, they distort the energy market and orient it towards undesired solutions. Specifically, 
subsidized energy prices will diminish or cancel the advantage of increasing the efficiency of energy 
utilization and encourage waste. Since such subsidies are generally applied to traditional fuels or energy 
forms, they act as disincentives for new energy sources, renewables in particular, and for new ways of 
producing energy, such as decentralized power production or cogeneration of heat and power. Imposed 
energy prices are an obstacle to the introduction of sustainable energy systems.

Prices of conventional fuels and electricity need to be based on marginal-cost pricing theory. In this 
way, price “forces” the consumer to use energy efficiently. If economic support has to be given to any 
economic agent(s) then, instruments other than “political” energy prices need to be used. 

Although it is agreed that energy subsidies are generally wasteful in many countries, marginal-cost 
pricing application often meets with severe difficulties. Increasing the price of largely used commodities 
is always unpopular and often politically sensitive. People used to paying little for the fuel they use are 
likely to consider a sharp rise in its price unacceptable. Political crises have been triggered in the recent 
past by increases in the prices of energy. For example, increases in electricity tariffs in Ghana generated a 
wave of protests, resulting in their prompt suspension by the government and in Indonesia, mass protests 
by students forced former President Soeharto to resign in May, 1998 for introducing unpopular economic 
policies, including the removal of fuel subsidies.

However, even when the market operates fully, the price paid by the final consumer also includes 
taxes, that, in some cases (e.g., petrol in European countries), constitute a large fraction of the final price. 
It is quite common that different mechanisms are present for different energy sources (e.g., free market 
prices plus taxes for petroleum products and coal; regulated maximum prices plus some market elements 
for electricity and gas). Petroleum products and, to a large extent, coal are more amenable to market 
mechanism (apart, of course, from the regulation of their environmental performance, which is open to a 
number of options, as exemplified by the various approaches to the reduction of Sox emission).

With respect to petroleum products, Nigeria appears to have consistently engaged in de-competitive 
strategies through politics of hypocrisy. Our past approach to delivery of petroleum products has been 
based on subsidies and distortion of market forces. We failed to recognize the many business opportuni-
ties that the availability of crude presents to us. Within five decades, the potential competitive advantage 
that we have had has been made irrelevant through our hypocrisy that breeds corruption. Consequently, 
we have the shame of an oil-producing nation that imports virtually all her refined requirements. The 
more we got cheap refined products over the years, the more the opportunity cost.
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Because of our hypocrisy successive governments’ policies have ensured that we remain poor, be-
cause we could not compete. The refineries, as a symptom of the rot in government’s business, could 
not develop sophistication in their business operation and the nation could not provide the business en-
vironment needed for global competitiveness. The refineries, for most of the time, were operating very 
inefficiently, therefore, unsustainably.  They were run like a civil service.  Presently, the four refineries 
in Nigeria, most of the storage depots, about 5,000 kilometers of pipelines, four jetties and two import 
terminals are owned by the federal government, through NNPC. When the four refineries operate at full 
capacity, they can only meet about 60 percent of national demand for petrol. In the past 20 years or so, 
they have operated under 40 percent capacity and currently supply only about 20 percent of Nigeria’s 
gasoline demand. 

As far back as June, 2003 government figures indicated that for each litre of petroleum products, 
N12 was spent on subsidy. This implied a subsidy of N74 billion or 1.42% of GDP. By the end of 2007 
with subsidy shooting up to N450 billion, it went up to 3% of GDP. It is indubitable that we are really 
subsidizing inefficiencies, fraud and racketeering in the whole production and distribution chain and in 
that context, given the competing needs for scarce resources, government felt the need to do something.

The Need for Deregulation

Considering the fact that there are significant investment opportunities in Nigeria’s downstream sec-
tor if well managed, the focus of government now is to fully deregulate the sector through the licensing 
of private refineries, the privatization of the existing ones and the removal of subsidies. Taking a cue 
from other countries that have privatized, particularly those in South America the Nigerian government 
intends to go ahead with this policy even against the backdrop of widespread disapproval on the part of 
ordinary citizens. 

The question now is: why do governments around the world struggle to remove such policies? The 
answer is that the suffering from the removal is spread across all income groups. Everybody is better off 
from the removal of subsidies but at the same time everybody is worse off. This suffering is felt most by 
the poorest, who need to be given palliatives. 

Dismantling the natural monopoly of the NNPC by privatizing, removing price controls and creating 
a competitive environment, are expected to reduce the cost government incurs in subsidizing the sec-
tor which runs as high as N1 trillion annually. Hopefully, government will use the resources freed up to 
handle the socio- economic and welfare needs of Nigerians. The Ghanaians, for example, who ended fuel 
subsidies in 2003 eliminated fees for attending primary and junior secondary schools and funded health-
care programmes in the poorest areas. 

 Conclusion

The arguments in favor of deregulation are clear, but so are the arguments against. The principal argu-
ment for deregulation is that markets appear to be right more often than regulations and regulators. This 
is probably true on many occasions, but it is certainly not always true. The basic problem here is that 
many real-life markets not only do not function with the flexibility and efficiency that they display in our 
textbooks, but they cannot; and when these situations arise, the regulators must be called in.

 Sir Alan Walters posits that government intervention is “normally suggested” when there are increas-
ing returns to scale, indivisibilities, technological external effects, and/or market failure connected with 
uncertainty. The key word above is ‘normally’. What it means is that there can be situations in which 
regulation is not advisable, even though all the above-named irritations are present to some extent. The 
problem is detecting, acknowledging, and/or estimating their strength and scope (Banks, 2000: 95).

After deregulation (if we have to), we have to make it work by providing the enabling environment 
and framework for efficient production, distribution and supply (i.e., re-regulate). Then, we will have 
petroleum products at prices dictated by the dynamics of the industry and markets. And then we will have 
a platform for a competitive strategy.

It is reported that government has concluded and fine-tuned all the perceived grey areas with stake-
holders in the oil and gas sector on the planned deregulation of the downstream sector and was only wait-
ing for the right time to implement it. For sure, deregulation should not be implemented now, because 
presently the monetary policy rate (MPR) is 12%, unemployment rate is 23.9% and economic infrastruc-
ture is grossly inadequate in addition to a volatile political situation.   

The Way Forward

Arguably, the first challenge is deciding to deregulate. The remaining challenge is that of coming out 
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with an appropriate action plan on the process and timeframe for the deregulation.
 The Committee, set up to create a framework for the implementation of the deregulation process, 

must adopt a consultative approach, and be transparent in its dealings in order to avoid the pitfalls of 
certain recent privatization experiences in the country. In addition, a detailed and honest comparative 
study of countries that have undergone similar reforms can assist in selling the idea to groups opposed 
to deregulation. 

Without reforms, creating a sound investment climate and promoting economic growth is but a wild 
dream. Support for property rights and reduction in the cost of doing business without competition 
leaves much to be desired. Private firms will only participate if changes are credible. A privatized sector 
unleashes competition, increases efficiency, investment and production.     

However, the free market is not everything. Effective as market forces are in optimizing the alloca-
tion of resources for short and medium-term objectives, the market is known to be short-sighted, not to 
respond spontaneously to long-term signals. As the World Bank puts it, “..liberalizing energy markets, 
however important, may not be the complete answer...”  Long-term and social signals should be intro-
duced by government thereby promoting sustainability in the energy field, while using market mecha-
nisms to the best of their potential. Hence, while “deregulation” is needed to allow space for private 
initiative and competition, “re-regulation” is needed to establish a set of rules that allow the market to 
function properly by correcting its imperfections and by accounting for the social costs of the energy 
system.

Another important element to be considered is the level at which energy policies should be formu-
lated, specified and implemented. In the past, just one level (the national level) was considered in most 
countries. Energy policies were the responsibility of the central government, and other levels of govern-
ment (e.g., regional, provincial, or local) were called in occasionally, only at the implementation stage. 
Recent trends, in both industrialized and developing countries, point toward a much more decentralized 
approach. This is exemplified by the so-called “subsidiary principle” adopted by the EU, which states 
that all decisions need to be taken and implemented at the lowest (most decentralized) level that is pos-
sible or practical. Central governments often retain only the powers of setting the guidelines, orientating 
and coordinating energy policies, as well as looking after the part of the legislation that must be com-
mon to all the country, while progressively more decisions are taken at the local level. This sharing of 
responsibilities has the double advantage of better adaptation to the local conditions and of involving 
stakeholders more directly in the process. Of course, the degree of decentralization depends on the size 
of the country and on its general organization, but there is hardly a small country today that does not find 
it effective to delegate some of the power in the energy field (and obviously in others) to smaller units, 
down to individual villages.

 The approach must include a degree of flexibility, and it is necessary to set up a system to monitor, 
frequently and accurately, the results of policy measures, in order to correct them in a timely fashion.

There has been a lack of accountability (e.g., the $ 12 billion Gulf War windfall) and we do not have 
anything to show for previous reductions in subsidy. This should not repeat itself.

There is evidently a lack of coherence and consistency in enforcement of government policy in the 
household energy sector. In 2000 demand for fuelwood in Nigeria began to exceed supply. This situation 
might be made worse by a return of large segments of the population to the use of wood and charcoal as 
fuel for cooking due to a price increase of kerosene and LPG. 

Regulatory boards and commissions are important actors in the governance of the energy structure 
of many countries. Although in many cases such boards and commissions are independent from gov-
ernment, their role increases with the degree of liberalization of the energy market. They have become 
major players in many countries, including the UK and, among the developing countries, e.g., Argentina.

The Nigerian Government, which may remove subsidies in phases, should have a timetable in utiliz-
ing the subsidies to alleviate the sufferings of the masses, for example: First six months, free treatment 
of malaria and typhoid. Next: rehabilitation of major roads and provision of mass transport services (bus, 
railways), etc. In order to “force” government to order the decision between the government and labour 
should be done before and agreed to by the National Assembly. 

Finally, McKenzie and Tullock (1978:393) admonish that because excessive realignments in any 
direction can have unforeseen circumstances what government must do in structuring social order is to 
measure the costs in one area against the costs in the other and choose the social organizer which is most 
efficient for the particular problem at hand. 
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Member-Get-A-Member Campaign
Back by popular demand, IAEE’s Member-Get-A-Member campaign continues.  IAEE believes you know quite well 

the value of membership in our organization. Furthermore, membership growth is one of the Association’s top strategic 
initiatives.  With your knowledge of our organization’s products/services, publications and conferences, we know that you 
are in the ideal position to help us grow.  The process to win rewards for your self is quick and easy!

Here’s How the Program Works:
• For each new IAEE member you recruit, you receive THREE months of membership free of charge.  
• New Members must complete the online IAEE membership application form at https://www.iaee.org/en/membership/

application.aspx  Make sure the member(s) you refer mentions your name in the “Referred By” box located on the online 
membership application form.  

• The more new members you recruit the more free months of membership you will receive.  There is no limit to the number 
of new members you may refer.

Membership Recruitment Period and Additional Incentive:
• This special program will run from September 1, 2011 – May 1, 2012.
• The Member that refers the most new members to IAEE during this timeframe will receive a complimentary registration 

to attend the Perth IAEE International Conference (this prize may be assigned by the winner to another member, yet must 
be used for complimentary registration to attend the Perth conference only).

IAEE Tips for Success:
• Promote the benefits of IAEE membership - Share your IAEE passion with others!  Visit https://www.iaee.org/en/inside/

index.aspx for a brief overview of IAEE.
• Connect with colleagues – Invite your co-workers, colleagues and friends to IAEE conferences.
• Keep IAEE membership applications at your fingertips - Please contact David Williams at iaee@iaee.org and request that 

membership applications are mailed to your attention.  Feel free to hand these out on your travels.
• Let IAEE do the work for you – Send us an email at iaee@iaee.org letting us know who should be invited to join IAEE (we 

need full name and email address) and we will contact who you refer to see if they have an interest in joining IAEE.  If the 
member joins during the timeframe above you will be given three months of membership free per member you recruit!

We encourage all members to help our organization grow.  At the same time, you will be rewarded with free membership 
months and an opportunity to have your conference registration fee waived at a coming IAEE conference.

Thank you for making IAEE the great organization that it is!
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31ST USAEE/IAEE NORTH AMERICAN CONFERENCE

VISIT OUR CONFERENCE WEBSITE AT: WWW.USAEE.ORG/USAEE2012/ 

We are pleased to announce the Call for Papers for 
the 31st USAEE/IAEE North American Conference 
to be held November 4-7, 2012, at the Sheraton 
Austin Hotel at the Capitol, Austin, Texas, USA. The 
deadline for receipt of abstracts is May 31, 2012. 

There will be two categories of Concurrent  
Session Paper Presentations:

1) Reports on Current Research

This Category provides a forum for the presentation 
and discussion of papers that describe an analysis that 
has either been completed by the author since the last 
USAEE Annual Conference or very near completion. 

Authors wishing to make presentations at the 
conference under this category will submit 
an Abstract that describes, briefly, a research 
project that is of significance within the field of 
energy economics and of general interest to the 
membership at large.

The Abstract must be no more than two pages in length 
and must include each of the following sections: 

a. Overview—A concise statement of the  
research problem including its background  
and the extent of its significance  
(e.g., locally, regionally, globally)

b. Methodology

c. Results

d. Conclusions

e. References

2) Reports on Case Studies  
of Applied Energy Economics

This Category provides a forum for the presentation 
and discussion of professional activities in the field 
of energy economics that have been completed by 
the author since the last USAEE Annual Conference 
or is an ongoing professional activity of the author.

Authors wishing to make presentations at the 
conference under this category will submit an Abstract 
that briefly describes an issue, problem or other 
challenge within the field of energy economics that is 
of interest to the Association’s membership and that 
the author has addressed by personal, professional 
involvement (e.g., field work, research and/or analysis).

The Abstract must be no more than two pages in length 
and must include each of the following sections:

a. Overview of the topic including its background 
and the extent of its significance (e.g., locally, 

regionally, globally) including a statement of the 
author’s responsibility in addressing the matter.

b. Methodology. How the matter was addressed.

c. Results or current status of ongoing situations.

d. Conclusions. Lessons learned, and next steps.

e. References are optional.

Please note that the Abstract is not intended to be 
the proposition of either a “Desk Study” or an activity 
that the author intends to undertake only after the 
Abstract Committee has accepted the topic. 

Also, presentations in this category are intended to 
facilitate the sharing of professional experiences 
and lessons learned, however, presentations that 
overtly advertise or promote proprietary products 
and/or services are unacceptable. Those who wish 
to distribute promotional literature and/or have 
exhibit space at the Conference are invited to avail 
themselves of sponsorship opportunities – please 
see www.usaee.org/usaee2012/sponsors.html.

Please visit www.usaee.org/USAEE2012/
AbstractTemplate.doc to download an abstract 
template. All abstracts must conform to the format 
structure outlined in the abstract template. Abstracts 
must be submitted online by visiting www.usaee.org/
USAEE2012/submissions.aspx. Abstracts submitted by 
e-mail or in hard copy will not be processed.

At least one author of an accepted paper must pay 
the registration fees and attend the conference 
to present the paper. The corresponding author 
submitting the abstract must provide complete 
contact details—mailing address, phone, fax, 
e-mail, etc. Authors will be notified by July 20, 
2012, of their paper status. Authors whose abstracts 
are accepted will have until September 7, 2012, 
to submit their full papers for publication in the 
conference proceedings. While multiple submissions 
by individuals or groups of authors are welcome, 
the abstract selection process will seek to ensure as 
broad participation as possible: each speaker is to 
present only one paper in the conference. No author 
should submit more than one abstract as its single 
author. If multiple submissions are accepted, then a 
different co-author will be required to pay the reduced 
registration fee and present each paper. Otherwise, 
authors will be contacted and asked to drop one or 
more paper(s) for presentation. 

Since the Austin meeting falls on election day, U.S. 
members are urged to either vote early or by absentee 
ballot, depending on the election rules of their state.

Students may submit an abstract for the concurrent 
sessions. The deadline for abstracts is May 31, 2012.  
Also, students may submit a paper for consideration 
in the Dennis J. O’Brien USAEE Best Student Paper 
Award Competition (cash prizes plus waiver of 
conference registration fees). The paper submission 
has different requirements and a different deadline. 
The deadline for submitting a paper for the Student 
Paper Awards is July 6, 2012. Visit www.usaee.org/
usaee2012/paperawards.html for full details.

Student participation is also sought via the Poster 
Session. In this highly interactive event, students 
set up a stall around a poster and present the key 
results of their recent academic working a quickly 
repeated series of short sessions that allow for real 
time Q&A with the conference delegates. Abstracts 
for the Poster Session must be submitted 
by the deadline of May 31, 2012 and must be 
relevant to the conference themes. Posters and the 
presentations will be judged by an academic panel 
and a cash prize will be awarded to the student 
with the best poster presentation. Students will be 
notified by July 20, 2012, of their poster status. 
Students whose abstracts are accepted will have 
until September 7, 2012, to submit their final  
poster electronically (pdf) for publication in the 
conference proceedings.

Posters for actual presentation at the conference 
must be brought by the student directly to the 
conference venue and must be in ANSI E size  
(34in. wide x 44in. high) in portrait format.

Students may also inquire about our scholarships 
covering conference registration fees. Visit  
www.usaee.org/usaee2012/students.html  
for full details. 

TRAVEL DOCUMENTS 
All international delegates to the 31st USAEE/IAEE 
North American Conference are urged to contact 
their respective consulate, embassy or travel agent 
regarding the necessity of obtaining a visa for 
entry into the U.S. If you need a letter of invitation 
to attend the conference, contact USAEE with an 
email request to usaee@usaee.org. The Conference 
strongly suggests that you allow plenty of time for 
processing these documents. 

CALL FOR PAPERS STUDENTS
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Breathing new Life into in the southwest dominican 
republic:the Los Cocos and Quilvio Cabrera Wind Farms
By Catherine Colby and Bari dominquez*

The blades of the Los Cocos and Quilvio 
Cabrera nineteen windmills rarely rest, steadily 
turning the ocean winds into clean energy for 
the Dominican Republic. Since October of 2011, 
two side-by-side windparks in the southwestern 
part of the country, owned by EGE Haina and 
CEPM respectively, have been a breath of fresh 
air bringing not just electricity but hope and posi-
tive change to one of the most marginalized areas 
of the country. These sleek windmills tower over 
the construction of an additional 26 windmills, a 
testament to the consistent winds feeding power 
into the Dominican national electrical grid. 

EGE Haina is the largest energy producer in 
the Dominican Republic, with a total installed 
capacity of 600 MW, 22% of the total capac-
ity of the national system. Its Los Cocos Wind 
Farm is composed of fourteen Vestas wind tur-
bine generators, model V90, with CEPM’s Quil-
vio Cabrera Wind Farm consisting of five V82 
Vestas. Together, these two wind farms deliver 
33.5 MW of power to the substation, which then 
travels fifty-five kilometers until it is fed into the 
national grid .Today, these parks produce enough 
electricity for 60,000 homes (3% of the Domini-
can demand), reduce the emission of 70,000 tons 
of CO2, and slash the need for the importation 
of 200,000 barrels of fuel. An expansion of the 
Los Cocos park is scheduled for completion in 
December of 2012, producing another 52 MWs 
using 23 Gamesa G97 WTGs and 3 Gamesa G90 
WTGs, and reducing the emissions of yet anoth-
er 130,000 tons of CO2 to the environment.

These advanced, computerized windmills, ap-
proximately 125 meters from ground to tip, have 
generated more than electricity, contributing to 
overall development in the area. The surround-
ing communities have become partners with the 
windparks, setting long-term goals built with concrete, short-term steps to improve the region’s overall 
quality of life on a variety of fronts; economic growth, health, access to clean water, educational oppor-
tunities and the sustainable use of area land and marine resources.

The first fundamental blocks of community development are arriving with high-quality electric power 
available to the region for the first time, satisfying basic  needs. Now, with lights and refrigeration, many 
would-be entrepreneurs contemplate a variety of businesses, including ecotourism to entice tourists to a 
stunningly beautiful, relatively unvisited area of the Dominican Republic. To jumpstart the changes in 
the region’s electricity situation,  EGE Haina  not only donated the distribution transformer for the local 
communities, but also financed 3.2 million dollars worth of regional network renovation.

However, EGE Haina has reached into community lives in ways that far out-
strip topics directly related to power generation. Guidelines were developed to 
help evaluate requests from local communities, enabling EGE Haina to maintain 
a consistent approach in responding to area needs while not falling into the trap of 
replacing governmental obligations. Using anthropological methodology to help 

* Catherine Colby is a Community Develop-
ment Consultant to EGE Haina, and Bari 
Dominguez is the Plant Manager, Los Cocos 
and Quilvio Cabrera Wind Farms, EGE Hai-
na, The Dominican Republic.

Los Cocos Windmills from the Bay

Fishing cooperative with sustainable fishing promotional posters
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understand and connect with local culture, a series of initiatives were developed in response to needs, 
with the caveat that there must be community involvement and participation to ensure local investment 
in and sustainability of projects.  

Thus, installing potable water systems (through a partnership with the non-profit organization, World 
Water Relief, based in Atlanta) involves committed local residents, not merely technical installations.  

In the small fishing community of Juancho, a com-
mittee of fifteen students, called the “Protectors of 
Water” meets monthly, learning how to care for their 
school’s water filtration system and studying global 
water issues. EGE Haina is also piloting an innova-
tive residual water treatment system using native 
wetland plants to process sewage before it contami-
nates groundwater or critical fisheries in mangroves 
or coral reefs. The hopes are that these low-tech solu-
tions will be replicated at individual homes and other 
businesses. 

Increasingly, families who rely upon the ocean 
find household incomes threatened as overfishing 
depletes reefs and as middle-men take the profits. 
EGE Haina and CEPM are committed to protecting 
marine resources and the families that depend on 
them through educational workshops on appropriate 
fishing techniques and through establishing coopera-

tives. Now, by working as a collective group, with some start-up equipment donated by EGE Haina and 
CEPM, fishermen will be able to get fair prices for fish, while protecting the marine ecosystem.   

Though the windparks are located in a fertile valley, agricultural development has not been maxi-
mized, as impoverished farmers lack capital for machinery to clear thorny scrub. In yet another partner-
ship, EGE Haina helped the local agricultural association prepare lands for planting. The farmers are 
now demonstrating their ongoing commitment to production by maximizing irrigation potential through 
their own efforts to enter more distant but lucrative markets.

In addition to working directly with local groups, another strategy employed by EGE Haina has been 
to act as facilitator; providing information to communities and assisting with connections to government 
agencies and other resources not previously accessed. EGE Haina has linked local women’s groups 
to government programs providing economic development through the production of utilitarian and 
artisanal products. Likewise, a partnership facilitated between the Dominican Apicultural Network and 
a local honey-producing and woodworking community is exposing area beekeepers and wood carvers 
to new markets and resources. To further support small business development, EGE Haina sponsored 
financial education classes offered by the microfinance bank ADOPEM, training 30 area community 
leaders in savings, accounting, loan procurement and debt management.   

EGE Haina’s commitment to area education and youth was demonstrated through the installation of 
solar panels and a small windmill at a technical high school, supplying 100% of their electricity needs.   
This support of education continues with adult literacy classes, environmental education and awareness 
workshops, donations of educational materials, and family planning, nutrition and hygiene classes.  EGE 
Haina also established an innovative extracurricular activity program for children of marginalized fami-
lies, typically of Haitian descent. In addition, EGE Haina rounds out its efforts with youth by supporting 
sports programs and renovating decrepit facilities; including baseball, basketball and girls’ volleyball.  
In each instance, team members must give back to their community through various volunteer activities. 

Through true partnerships with communities, and by incorporating non-profit groups, governmental 
institutions and volunteers, the Los Cocos and Quilvio Cabrera wind parks contribute steadily to re-
gional development. The uplifting winds of change, in tandem with Dominican sweat and enthusiasm, 
are sweeping through the south.  

Cleaning up trash so ecotourism can take off
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Sunday 9/9
10.00–17.00    IAEE Council Meeting 
16.00–18.00    Registration 
18.00–20.00    Welcome Reception
20.30–22.00    IAEE Council Dinner
20.30–22.00    Student Happy Hour

Monday 10/9
08.00–18.00   Registration
08.00–09.00   European Affiliate Breakfast Meeting    
                       Student Breakfast Meeting 
09.30–10.30   Opening Plenary Session
10.30–11.00   Coffee Break
11.00–12.30   Dual Plenary Sessions
12.30–14.00   Lunch
14.00–15.30   Concurrent Sessions   
15.30–16.00   Coffee Break
16.00–17.30   Concurrent Sessions 
19.00–22.30   Gala Dinner - Torcello Island  (boat trip)

Tuesday 11/9
08.00–18.00   Registration
08.00–09.00   Energy Journal Board of Editors Breakfast Meeting 
                       Daegu Conference Planning Breakfast Meeting 
09.00–10.30   Dual Plenary Sessions
10.30–11.00   Coffee Break
11.00–12.30   Concurrent Sessions 
12.30–14.00   Lunch
14.00–15.30   Dual Plenary Sessions
15.30–16.00   Coffee Break
16.00–17.30   Concurrent Sessions 
20.00–22.30   Conference Dinner - Ca' Foscari Palace courtyard
Wednesday 12/9
08.00–09.00   EEEP Board of Editors Breakfast Meeting    
                       Dusseldorf Conference Planning Breakfast Meeting 
09.00–10.30   Concurrent Sessions
10.30–11.00   Coffee Break
11.00–12.30   Concurrent Sessions 
12.30–13.30   Closing Session

Abstract submission started on November  7 , 2011 -  the deadline is on  April 9, 2012 
Authors will be notified by May 22, 2012 of their paper status. Authors whose abstracts are accepted will have to submit their full
-length papers  by July 1st 2012 for publication on the conference website. 

The conference website http://www.iaeeu2012.it will provide precise information regarding the format and modality for sub-
mitting  the abstracts and  information regarding the conference registration fees and student  scholarship funds. 

Topics to be discussed in the plenary sessions:   
Energy supply and security; New energy policies in European countries; Climate change; Energy access; energy and poverty; 
Financing the transition to a low-carbon economy; Energy Markets. The closing session will try to make sense of the results of 
the discussions throughout the Conference. 

Topics suggested for the papers to be presented in the concurrent sessions: 
Extending the horizons of energy regulation in Europe -  Learning by doing: cost reductions for RES - Technological develop-
ment: the roadmap approach - Energy storage and its effects on the market - Changes in the geo-political situation after North 
Africa - Smart grids and smart meters - Unbundling in the gas sector - Market instruments for energy efficiency - Non-
conventional hydrocarbon supplies - A sectorial approach to energy efficiency in industry - The European automotive industry 
and the challenge of energy for transportation - The NIMBY syndrome for RES - The formation of prices in gas and electricity 
markets - Energy from biomass and the EU agricultural policy - Energy poverty in developed  countries - Access to energy in 
developing countries - Nuclear industry after Fukushima - The impact of PV on the merit order -  Renewable energy policies - 
Sustainable communities and citizen-led activities -  The "resource curse" - Energy innovation and patenting. 
Although arrangements have been  made for special rates  with  hotels of  various categories, we suggest early bird reservations.
September is tourist season in Venice and many hotels might be fully booked. 

We welcome you in Venice! 
for any questions regarding the Conference you can contact: 

AIEE Conference Secretariat: 
Phone +39-06-3227367 - Fax 39-06-3234921,  e-mail: assaiee@aiee.it; info@iaeeu2012.it 

http://www.iaeeu2012.it  

The 12th IAEE European Energy Conference “Energy challenge and en-
vironmental sustainability" will be organized in Venice, on September   
9-12, 2012, in the Ca' Foscari University campus, by the  A.I.E.E - Italian 
Association of Energy Economists with the support of Fondazione Eni 
Enrico Mattei. 
The Conference aims at providing a forum for an analysis of the new de-
velopments and a new vision of the future. No better stage can be imag-
ined for this discussion than the magic and fragile environment of Venice, 
one of the most beautiful cities in the world. 

12th IAEE European Energy Conference 

Energy challenge and environmental sustainability 
Venice, September 9-12, 2012

The general programme of the Conference 

The Call for Papers 
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The following 
individuals 
joined IAEE 
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3/31/12

Welcome New Members
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Benelux Association for Energy Economics (BAEE) Re-
established

After a period of inactivity the Benelux Association for Energy Economics (BAEE) has recently 
successfully been re-established to encourage the debate on energy economics in the Benelux (Belgium, 
The Netherlands and Luxembourg). In 1984, the BAEE was already founded as an international non-
profit association under Belgian Law and as an affiliate of the IAEE, but owing to a number of factors the 
BAEE was dormant since about 2005. As a result, energy economists residing in the Benelux had only 
spare opportunities to meet each other professionally within the Benelux and to discuss issues of energy 
economics in meetings with colleagues coming from different backgrounds.

In order to reactivate the community of energy economists within the Benelux, a number of IAEE 
members residing in the Benelux took the initiative to re-establish the BAEE. After taking a number of 
administrative hurdles, the first General Membership Meeting could be organised in November of 2011. 
This meeting approved the new articles of the association and elected the new board. The new BAEE 
board members are Hamilcar Knops (Delft University of Technology, Vice-president), Machiel Mulder 
(Netherlands Competition Authority/University of Groningen, President), Guido Pepermans (Hoges-
chool-Universiteit Brussels, Treasurer), Laurens de Vries (Delft University of Technology, Secretary) 
and Bert Willems (Tilburg University, Vice-president). 

The BAEE plans to organise at least three different types of events: 
• For the Energy Economics Policy Seminars leading inter-
national experts are invited to present their views on topical is-
sues in energy economics.  The topic of this year’s seminar is 
expected to be climate policy. This series is jointly organised with 
the Dutch Ministry of Economic Affairs, the Netherlands Bureau 
for Economic Policy Analysis and the Netherlands Competition 
Authority. 
• The Energy Policy Workshops are specialized small-scale 
gatherings where we discuss specific issues in energy policy. The 
1st policy workshop, which will take place in The Hague on 26 
April 2012, is directed at the issue of flow-based market coupling 
in the electricity market. This workshop is jointly organised with 
CIGRE (International Council on Large Electric Systems). This 
event is meant to  learn from specialists from the TSO, market 
parties as well as research institutes the pros and cons of a flow-
based calculation system.
• Through our Research Workshops, the BAEE offers Mas-
ter and PhD-students the opportunity to present a paper on energy 
economics. The 1st research workshop is organised at the Univer-
sity of Utrecht on 28 September 2012. Submissions of abstracts 
and papers will be reviewed by a scientific committee consisting 
of experts from different Dutch and Belgian universities. Regis-
tration is still possible: see our website (www.baee.eu).

As the BAEE is an association for persons interested in en-
ergy economics residing in three different countries, eventually 
we hope to have events in each country every year. To which 
extent this objective will be realised depends of course on how 
many people are willing and able to become an active member 
supporting the board in organising events. Given the warm wel-
come the re-establishment has already received from our col-
leagues, the board expects that an active community of energy 
economists in the BAEE is going to arise again in the near future. 
For more information on activities of the BAEE or how to be-
come a member of this new IAEE affiliate, please visit our web-
site: www.baee.eu.

Machiel Mulder
President of the BAEE

Institutions, Efficiency and 
Evolving Energy Technologies
Proceedings of the 34th IAEE International 
Conference, Stockholm, Sweden, June 19 to 23, 2011
Single Volume $130 - members; $180 - non-members.  
This CD-ROM includes articles on the following 
topics:

Markets vs. regulation in the implementation of new energy 
technologies
The future of world oil markets
The economics of smart grids
Command and control policies vs. economic incentives in demand 
management
R&D and innovation
Energy storage
Biofuels policy and land-usage
The effect of political institutions on natural resource management
Rebound effects of energy efficiency subsidies
Economic growth
Electrification of developing countries

Payment must be made in U.S. dollars with checks drawn 
on U.S. banks.  Complete the form below and mail together 
with your check to:  
Order Department
IAEE
28790 Chagrin Blvd., Suite 350 
Cleveland, OH  44122, USA

Name ________________________________________
Address ______________________________________
City, State ____________________________________
Mail Code and Country _________________________

Please send me  copies @ $130 each (member 
rate) $180 each (nonmember rate).
Total Enclosed $  Check must be in 
U.S. dollars and drawn on a U.S. bank, payable to 
IAEE. 








