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1 foreword 

Foreword 
Leslie Parker, Managing Director, REIL 
Martijn Wilder, Partner, Head of Global Practice, Global Clean Energy & Climate 
Change Practice, Baker & McKenzie; REIL 

To the participants of the 2008 REIL/REEEP/Yale Roundtable and to the Governing 
Board of REEEP: 

This publication is a further compilation of much of the work REIL has done to 
date in analyzing and assessing barriers and opportunities in policy and law for the 
development of the global clean energy market. 

REIL arose out of a “think piece” for the IEA Renewable Energy Working Party, in 
the run-up to the September 2002 World Summit on Sustainable Development – at 
which Tony Blair launched REEEP. 

Since then, the world has changed dramatically. Concerns about clean energy and 
climate change have come from the fringes to the mainstream. The last twelve months 
have seen the international community refocus on the need for a new global 
agreement on climate change, a process now underway through the Bali Plan of 
Action agreed at the UNFCCC Conference of the Parties in Bali in December. 
Australia, who for so long refused to ratify the Kyoto Protocol, has done so and is 
soon to enact a new renewable energy supply target of 20 percent by 2020. In the 
United States, a non-Kyoto ratifier, there are viable climate cap and trade bills before 
the Congress, and all current U.S. Presidential candidates support further action on 
climate change and emissions trading. (In fact, there were some 200 climate-related 
bills introduced in the past year, and the new energy bill effectively reduces America’s 
carbon emissions by raising the CAFÉ standard.) The European Union continues to 
develop its post-2012 emissions trading framework and The European Commission 
proposed a landmark climate change and clean energy directive to the European 
Parliament in January. Russia has renewable energy legislation being reviewed by 
Ministers and by the Duma. China has established substantial regulatory and policy 
frameworks for the development of CDM and renewable energy projects. In multiple 
jurisdictions around the world, climate change and renewable energy are now at the 
forefront of policy development. 

REIL itself was founded to: 
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assess the law and policy issues impacting the development of the clean 
energy markets; 

find ways to expand the markets for clean energy even further; 

bring together the policy makers and the financiers and industry players. 

This Yale publication and our 2008 Roundtable are outputs of REIL’s mission to 
both provide content for and to foster the dialogue between these allies. 

As we have said before, we are very grateful to have all of you as our partners in 
what has been a rewarding and fun endeavour to date. We look forward to continuing 
to work with you and thank you sincerely for both the keen insights and 
thoughtfulness that  you have brought to the table! 

Sincerely, 

Leslie Parker and Martijn Wilder for the REIL founding team (James Cameron, Brad 
Gentry, Leslie Parker, and Martijn Wilder) 

The currents and eddies of right and wrong, I can’t navigate. 
I’m no voyager. But in the thickets of the law, there I am a forester . . . 
This country’s planted thick with laws . . . and if you cut them down, 

d’you really think you could stand upright in the 
winds that would blow then?” 

— As Robert Bolt has Thomas More say on the importance of the 
rule of law, from his play, A Man for All Seasons 

yale school of forestry & environmental studies 
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5 roy 

Introduction – Fifty Years from Now 
Manik Roy, Director of Congressional Affairs, Pew Center on                    
Global Climate Change; REIL 

Past predictions of the future invariably have a fanciful Tomorrowland quality to 
them, and we know our grandchildren will laugh in fifty years at much of what we 
write here. That’s fine. What is important is how well they will think we responded to 
the challenges we knew we were facing. 

No one in history has ever had a stronger scientific basis for predicting the future 
than we have today when we consider global climate change. Despite the phony 
“controversy” in some political and media circles, in the peer-reviewed scientific 
literature, the debate over the big questions is settled. 

Thus the Intergovernmental Panel on Climate Change (IPCC) reports 
unequivocally that: 

Global sea level rise has accelerated; 

Mountain glaciers and snow cover have declined on average around the world; 

Average Arctic sea extent ice has shrunk by 20 percent at its summertime 
minimum since satellite observations began in 1978; and 

More intense and longer droughts have been observed over wider areas since 
the 1970s, particularly in the tropics and subtropics. 

The IPCC reports with 90 percent certainty that: 

Most of the observed warming over the past half-century has been caused by 
human activities; 

Hot extremes, heat waves, and heavy precipitation events will continue to 
become more frequent; 

The IPCC reports with 80 percent certainty that: 

Water availability will decrease in the American west because of decreased 
mountain snow pack and earlier spring melt; 

Cities with a history of heat waves will experience more frequent and intense 
heat waves in the future, with potential adverse health effects; 
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Coastal areas are especially vulnerable to the interacting effects of develop-
ment, pollution, and climate change; 

Forests will experience increased stress from insect pests, diseases, and 
increased wildfire; and 

Africa, Asia, the polar regions, and small islands are the most vulnerable 
regions either because of the degree of climate change projected (polar 
regions) or the vulnerability and lack of resilience of natural and human 
systems (Africa, Asia, and the small islands). 

That is what the science tells us. We can also make a few confident non-scientific 
predictions. 

The first is that this future world will be viewed as quite grim compared to today’s 
world. A world of more intense storms, more floods, more drought, rising sea levels, 
growing strains on water resources and agriculture, and mass extinctions will surely 
be viewed by our grandchildren as far worse than the world in which their 
grandparents lived. 

Which leads to our second prediction: Our grandchildren will look back at us with 
uncomprehending horror at the moral indifference we showed at their plight. They 
will see that the science was as certain as it could have been, and yet the majority of 
our political and business leaders, and most of the rest of us, chose to deny it. They 
will wonder how we, their grandparents, could have played with them, read to them, 
spoiled them and loved them with all our hearts, and then driven home in our SUVs 
to our McMansions and plasma TVs, apparently unconcerned about the world we 
were leaving them. 

Is there still a chance to redeem ourselves in their eyes? Only if we act now to meet 
the challenge. 

Winston Churchill said, “Americans can always be counted on to do the right 
thing . . . after they have exhausted all other possibilities.” Churchill, of course, was 
speaking of another great challenge. We often forget that World War II had raged in 
Europe and Asia for two years before Pearl Harbor forced the United States into it. 
Franklin Roosevelt won re-election in 1940 only by misleading the American public 
about the need to face the challenge, saying “Your boys are not going to be sent into 
any foreign wars.” Although initially reluctant to face the war, however, once we 
entered it, we went in all the way. American leadership and sacrifice won World War 
II, and we now call our grandparents the Greatest Generation because of it. 

If we in the United States can reduce our own greenhouse gas emissions, help 
developing nations cut their emissions and stop deforestation while increasing their 
standards of living, and help bring together the nations of the world in facing this 
challenge, we can redeem ourselves to our grandchildren. 

Let us assume we can do all that, and that by doing so we limit the extent of climate 
change. What else can we predict about the world fifty years from now? (Now, of 
course, we leave not only science, but confident prediction. Now we enter 
Tomorrowland.) 

yale school of forestry & environmental studies 
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First, every home, office, appliance, vehicle, and machine of our grandchildren’s 
world will operate on a fraction of the energy their equivalents use today. The cars 
and homes of today will appear as archaic and appallingly polluting as the trains and 
factories in the old silent film clips, puffing out their billowing clouds of black smoke. 

Second, a large fraction of our energy will come directly or indirectly from the sun. 
The amount of energy that comes to Earth every day as sunlight dwarfs any 
reasonable projection of human energy use. Fifty years from now we will capture and 
use much more of that energy, either as directly as sunlight, or indirectly as wind 
energy or biomass. 

Third, nuclear power will provide a lot more of our energy – assuming, of course, 
that we solve the waste, safety, and proliferation problems associated with current 
nuclear technologies. 

Fourth, the carbon dioxide emissions from the fossil fuels we continue to use will 
be captured and stored deep underground. 

Fifth, we will burn biofuels, then capture and store the carbon dioxide emissions 
underground, thus extracting carbon dioxide from the atmosphere. 

Sixth, forests will expand and farmland soils will get richer in organic content (i.e., 
carbon), because foresters and farmers will be paid to store carbon on their lands. 

Seventh, and finally, if we make deep enough cuts in our emissions over the next 
fifty years, chances are good our grandchildren will be able to adapt to the climate 
change that nevertheless occurs. They will retreat from or dike the current coastlines, 
be as parsimonious in their water use as in their energy use, build communities and 
emergency management programs better suited to survive regular intense storms, 
develop public health systems to deal with heat waves and the spread of disease, and 
so on. 

Granted, it is a lot to do, but together we can do this. 
We must do this. 

yale school of forestry & environmental studies 
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A View of “Project Finance”
For Renewables Policymakers 
Eric W. Sievers, Senior Vice President, Nordkap Bank AG; REIL 
Stefan Gerig, Chief Investment Officer, Nordkap Bank AG 

introduction 
This article intends to provide policymakers with a mercifully brief and readily 
applicable overview of the interdependency of project finance debt (don’t worry – 
we’ll explain terms later), private equity and governmental incentives for renewable 
energy projects. More pointedly we hope to assist your task of deciding what levels of 
governmental incentives will spur private sector investments in renewables in your 
jurisdiction without putting unnecessary strain on the government’s budget or 
subjecting commodities such as electricity and motor fuels to drastic price increases. 

It is not meant as an exhaustive treatment of its subject, and it cuts some corners 
in an effort to provide some straightforward insights. Take it for what it is – the view 
of a bank that has loaned hundreds of million dollars to renewable energy projects 
and that shares the mindset and preferences of most other banks that make loans and 
consider themselves focused on the needs of infrastructure projects. 

This article is a joint effort of REIL and Nordkap Bank AG 
Renewable Energy and International Law (REIL; www.reilproject.org) is an 
international policy and law network, bringing together the business and finance 
communities, policymakers, scholars, lawyers, and science and technology experts to 
create enabling legislative and policy frameworks for clean energy on the 
international, national and subnational levels. REIL’s hope is that this article will be 
a window for policymakers into the commercial and financing side of renewables. 

Nordkap Bank AG (www.nordkapbank.com) is a niche investment bank located in 
Zurich, Switzerland. Current Nordkap-arranged project financings include a 
Hawaiian biomass facility, Russian mini-hydro, German biogas and Eastern 
European ethanol. Stefan Gerig and Eric W. Sievers, Nordkap’s Chief Investment 
Officer and Senior Vice President, respectively, are REIL Project Partners. 

www.nordkapbank.com
www.reilproject.org
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The project’s costs 
Let’s assume that the project your jurisdiction would consider a success is a ten 
megawatt wind farm located on four family farms. The wind turbines will not 
displace farming and, accordingly, such a power generation project mixes farming 
and energy. Despite concerns about noise, aesthetics, and impacts on birds, most 
jurisdictions generally accept such a project as socially and environmentally 
sustainable, which is why we use it here as our example. 

The cost of this project is, simplified: 

the cost of preliminary wind studies of the area and project engineering, 
design and permitting, known as early stage development costs (which we 
round to €500,000); 

the cost of leasing or buying the land on which the wind turbines will be 
placed, known as site acquisition costs (which we assume here for 
convenience is zero – perhaps the farmers are owners of the project); 

the cost of the wind turbines and associated equipment and their 
installation, which are generally known as engineering, procurement and 
construction (“EPC”) costs (which we round to €10 million); 

the cost of interconnecting the wind farm to the power grid and upgrading 
the grid as necessary to accommodate and regulate this new supply, known 
as grid interconnection costs (which we for convenience will assume here is 
either zero or a cost that the grid operator will bear and pass on to the users 
of the grid in general and not to the project); 

in the event of a project financing, the costs of two sets of lawyers (one for 
the project and one for the lenders), an independent engineer (to assure the 
lenders that the project is a good project), other third party consultants (e.g. 
accountants and auditors) and closing costs of the lenders, known as 
financing costs (which we round to €500,000); and 

the cost of operation and maintenance of the wind turbines, including the 
cost of all employees, known as O&M costs (which we round to €1,500,000 
per year). 

As you can see, the project will cost €10,500,000 to complete without project 
finance debt and €11,000,000 to complete with project finance debt, and in either 
case €1,500,000 per year will be needed to operate the project. Also, in any case, the 
early stage development costs will be incurred before most lenders would consider 
loaning funds to the project. 

What is bankable 
Most policy papers you read will argue, when it comes to governmental incentives, for 
particular kinds of incentives, such as income tax credits, investment tax credits, loan 
guarantees, accelerated depreciation, feed-in tariffs, or any of dozens of other possible 

yale school of forestry & environmental studies 
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ways to apply budgetary funds and the efforts of governmental and regulatory 
agencies in order to spur the private sector. This article, however, is not really 
concerned about “kinds” of incentives, but rather focuses on the “bankability” of 
incentives. Structured correctly, most kinds of incentives for renewables can be 
“bankable.” 

The kind of debt discussed in this article is project finance debt. Like other types 
of asset-based structured finance (e.g. securitizations, leasing or home mortgages), 
project finance is more concerned with the future cash flows and underlying value of 
an asset than with the past credit history of the borrower. In contrast to project 
finance, past credit history and audited financial statements underlie most bank 
lending and are the lynchpins of the credit card industry and corporate debt. As a 
simple distinction, project finance wants a viable prediction of future income, while 
corporate finance wants a verification of past earnings. 

The reason why project finance is suitable to infrastructure projects (anything 
where the underlying economically valuable asset can’t disappear overnight, such as 
power plants, toll roads, ports, biofuels refineries and airports) is because much more 
debt can be put into an infrastructure project through project finance than through 
corporate finance. As useful rules of thumb (that are by no means set in stone), a 
typical corporate finance loan is based upon an assumption of the capital structure 
of the borrower that is 50% debt and 50% equity, whereas a typical project finance 
loan is 70-80% debt. The amount of debt in the capital structure of a company is 
leverage. 

For purposes of this discussion, we assume that a special purpose company or 
special purpose vehicle (“SPV”) is formed to own the project and that it owns nothing 
other than the project. The owner of the SPV is the sponsor of the project, who may 
be one of the largest corporations in the world or may be a collection of farmers. 

The chart below depicts a typical structure for a project finance transaction, 
linking the various involved parties through detailed contracts to the SPV 
implementing the project. Project documentation is designed to minimize the risks 
to the SPV (and, thence, to the lenders) in connection with the construction and 
operation of the project. The general rule is that each project participant should bear 
the risks that this participant is best in a position to control, i.e. the construction 
company should assume construction-related risks, the operating company should 
assume operations-related risks. 

EPC Contractor 

Borrower 
(SPV) 

Equity Contribution 
Agreement 

Construction Contract 

Sponsor 

Operator 

Operating 
Agreement 

Supplier 
(e.g. natural gas for 
a natural-gas fired 
power plant) 

Supply 
Agreement 

OfftakerOfftake 
Contract 

Loan 
Agreement 

Lender 
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Bankability means that a particular renewables project can secure substantial 
project financing, that lenders are willing to loan money to the project. Please note 
that it doesn’t mean that lenders are or are not willing to loan money to the sponsor 
of a project. That is because most project financings are to a large degree non-
recourse to the sponsor; if the underlying project fails and the loan is not capable of 
being repaid, the lenders can’t recover their loss from the sponsor. In the real world, 
almost every project financing is limited recourse instead of truly non-recourse; 
certain risks of the project are assumed by the sponsor. For example, a typical limited 
guarantee is a sponsor’s agreement with a lender (outside of any agreement that the 
lender has directly with the SPV) that if EPC costs exceed €10 million it will pay some 
or all of the excess. 

At the end of the day, project finance lenders are not willing to accept much risk 
(since their debt is typically not even in the double-digit percentage rates), nor are 
they interested in potential upsides to a project (since lenders don’t share in profits). 
Accordingly, project finance intersects with governmental incentives because project 
finance loans are premised upon the almost certain minimum cash flows of a project. 
Assurance about cash flows comes not only from binding contracts (e.g. for O&M 
services, offtake of power, fixed price EPC services, etc.) with creditworthy 
counterparties and historic information about commodity prices, but also from 
regulatory mechanisms (e.g. tax credits and feed-in tariffs). 

Despite rhetoric about the wonders of free markets in policy and academic circles, 
the reality in the trenches is that market price signals and mechanisms in the energy 
industry are about as ill-aligned to appropriate investment planning as is possible, 
due to a variety of objective realities, such as (i) several years being needed from a 
decision to build a facility until the actual commercial operation of the facility; (ii) 
the huge upfront costs of building infrastructure; (iii) energy markets are anyway 
subject to a very high degree of regulation in most of their activities anyway; and (iv) 
the near-impossibility of storing electricity. As a result, governments are often the 
market players best positioned to intervene in the face of a market failure and 
maximize overall economic efficiency through appropriate incentives. 

Leverage and equity returns 
At a certain point, the SPV may decide that it wants a loan for the project. There are 
three very good reasons why an SPV might seek a loan. The first reason, which is not 
salient to the issues discussed here, is for insurance – the project might receive 
ancillary benefits if a state bank or multilateral development bank is a lender (e.g. 
someone influential to lobby on its behalf if problems arise with a local or national 
government). The second reason is desperation; the SPV might not have any cash 
available for the project. The third reason is return maximization; the SPV would like 
to increase its investor’s internal rate of return (“IRR”). These latter two reasons are the 
subject of this article. 

It is crucial for policymakers to understand IRR. Let’s assume, simply for 
illustration, that the project will generate €2,000,000 in profit every year (after all 
O&M costs, taxes, etc. have been paid) for 10 years after a one year construction 
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period. Is that an attractive return for investors? Too often policymakers assume that 
this question can be answered definitively if construction costs are known, but the 
following discussion argues that this is only half the story. While the €2,000,000 
represents a return on equity of 20% (which is on its face an attractive return), the 
situation looks very different and has a lower return profile as a result if we assume 
that the investor would also expect a return of equity (and every sane investor would 
in fact expect to recoup its original investment). 

First, let’s unpack the scenario of the project being unleveraged, which is that there 
is no debt. We compare the return assumed against a risk-free alternative open to the 
sponsors, to invest the money instead in a 5% interest bearing account for 10 years, as 
shown in Example 1 below.1 

Example 1 1  2  3  4  5  6  7  8  9  10  11  
Project -10.5 -8.5 -6.5 -4.5 -2.5 -0.5 1.5 3.5 5.5 7.5 9.5 
Account .5 1.1 1.6 2.1 2.6 3.2 3.7 4.2 4.7 5.3 5.7 

In this example, only in year 7 is the initial investment recouped and is the investor 
realizing profit. The €9,500,000 cumulative profit of the sponsor at the end of year 11 
is in this case the economic equivalent of its having been invested in an account 
yielding 11.2% per year; therefore, the IRR for its investment in the project is 11.2%. 
However, IRR is a determination that is not as simple as computing bank account 
interest – it also takes into account when payments are received and weights earlier 
payments over ones later in time. For example, the year of construction we assume 
when no revenues are received results in a drop in IRR from 13.8% to 11.2% as 
compared to a situation in which there are also only ten years of revenue but no time 
needed for construction.2 

Now, locking up €10,500,000 in the hope of making an 11.2% return is not all that 
attractive an option unless you’re certain the project will be a success. As an equity 
investor, you’re interested in the risk/return profile of the project; you’re happy to earn 
11.2% if that 11.2% is almost guaranteed and if there’s a good chance you’ll actually 
earn 50% (fabulous returns like that are upside potential); you’re not at all happy if 
that 11.2% is pretty much your maximum expected return, if it’s more likely to be 2% 
and if there’s a decent chance you’ll lose your investment. In that case, simply putting 
your money in the bank is more attractive. More infrastructure projects crash and 
burn than banks. For specifically these reasons, to ground the present conversation 
in some commercial experience, equity investors in infrastructure aren’t all that 
interested, in most cases, in a 11.2% projected return. 

However, as an equity investor, that doesn’t mean you’re not interested in the 
project. Ideally you’d like not to invest so much and also get a better rate of return. 
Leveraging your project is the way to do this. Let’s assume that you find a bank willing 
to loan the SPV €5,000,000 for 11 years at 8% interest. What that means is that each 
year, in addition to €1,500,000 in O&M costs, you will have debt service costs (which 
need to be paid before the sponsor can put any of the cash generated in its pocket) as 
illustrated in Example 2: 

1 
With respect to numbers in 
the accompanying table, in 
the Project row, at the end of 
year 1, since no revenue is 
generated during 
construction, the investor 
remains functionally deprived 
of its €10.5 million 
investment. Thereafter, the 
investor applies its €2 million 
in dividends each year to 
reflect its aggregate exposure 
to the project. In contrast, in 
the Account row, there is no 
minus to begin with since we 
assume that the investor can 
withdraw its investment from 
the bank at any time. 

2 
If you (like us) need to fool 
around with numbers in order 
to fully understand concepts, 
we recommend that you visit 
www.business-analysis-
made-easy.com/Calculating-
Internal-Rate-Of-Return.html. 
Also consider downloading 
sophisticated free project 
analysis tools (in 26 
languages) made available by 
Natural Resources Canada 
(www.retscreen.net). 
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3 
All loans are split into 
principal and interest for 
purposes of debt service. 
Interest is calculated as 
“outstanding principal” 
multiplied by the interest rate. 
Payment of principal over 
time is amortization; as  
principal decreases, so will 
interest payments. 
Amortization rates can be 
played with so that the 
amount of debt service 
remains steady over the life of 
the loan (which is how many 
home mortgages are 
calculated). For the sake of 
simplicity, we assume 
“straight-line” amortization in 
our examples, even though 
this does not reflect the fact 
that most infrastructure loans 
are amortized more creatively. 
Please also note that we 
assume a fixed 8% interest 
rate; most infrastructure loans 
are instead expressed as a 
margin (like 2.5%) over LIBOR 
(the London Interbank 
Overnight Rate), and LIBOR 
can easily vacillate over a ten 
year period between 1% and 
8%. Through interest rate 
“swaps” the interest margin 
can be fixed, but often this is 
not done. 

4 
With respect to the tables 
above and below, note that 
there is no principal 
repayment during year 1 
construction (a principal 
holiday) since there is no 
revenue, but that €400,000 
in interest is assumed to be 
paid. You can see how this is 
handled on year 1 of the 
Project column, where 6.4 
equals €10,500,000 in project 
costs plus €500,000 in 
financing costs minus 
€5,000,000 in loans plus 
€400,000 in accrued interest. 
In other words, it is, due to the 
construction period, a 
€11,400,000 project. Further, 
in the Project row, whereas 

Example 2 1  2  3  4  5  6  7  8  9  10  11  

Principal3 0 500 500 500 500 500 500 500 500 500 500 
Interest 400 400 360 320 280 240 200 160 120 80 40 

That will translate into having, instead of €2,000,000 every year to be distributed 
to the sponsor as profits, only €1,100,000 in year 2, but more in each year after that. 
It also means adding an extra €500,000 upfront in financing costs.4 

Example 2 1  2  3  4  5  6  7  8  9  10  11  

Project -6.4 -5.3 -4.2 -2.9 -1.7 -0.4 0.9 2.2 3.6 5.0 6.4 

The cash flow modeled above reflects a growth in IRR from 11.2% to 11.7% despite 
the additional financing (€500,000) and accrued interest (€400,000) costs of the 
project.5 

However, let's say that the loan is not for €5,000,000 but €8,500,000, which is the 
actual level of a true project finance loan (75%-80% of total project costs, going as 
high as 100% in some ideal cases). Debt service would be as illustrated in Example 3: 

Example 3 1  2  3  4  5  6  7  8  9  10  11  

Principal 0 850 850 850 850 850 850 850 850 850 850 
Interest 680 680 612 544 476 408 340 272 204 136 68 

The resulting cash flow modeled below, starting with an initial equity investment 
of €2,500,000, reflects a growth in IRR to 14.8%. That’s around the level where we 
would expect a decent level of equity interest. 

Example 3 1  2  3  4  5  6  7  8  9  10  11  

Project -3.2 -2.7 -2.2 -1.6 -0.9 -0.2 0.6 1.5 2.3 3.3 4.4 

However, for very well-structured renewables projects, we would expect to see debt 
priced closer to 6.5%. Debt service would be as illustrated in Example 4: 

Example 4 1  2  3  4  5  6  7  8  9  10  11  

Principal 0 850 850 850 850 850 850 850 850 850 850 
Interest 553 553 497 442 386 332 276 221 166 110 55 

The resulting cash flow modeled below reflects a growth in IRR to 17.9%. 

Example 4 1  2  3  4  5  6  7  8  9  10  11  

Project -3.1 -2.5 -1.9 -1.1 -0.3 0.7 1.6 2.5 3.5 4.5 5.6 
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At this level, we would expect healthy, if not overwhelming, interest on the part of 
potential equity investors in a generic renewables project in most jurisdictions. 
However, particularly as the market has come to believe more in the upside potential 
of and downside limitation of wind power transactions, we would expect this to 
generate very robust equity interest in jurisdictions like Germany, Spain and the 
United States. 

Project finance as a policy tool 
The problem with every renewable energy project from a policy perspective is that it 
produces (i) vital (ii) commodities. Wind-produced power and jatropha-produced 
biodiesel are in both cases almost no different than coal-produced and oil-produced 
counterparts, and while there are many social and environmental advantages to 
sustainably produced commodities, no government will be rewarded by voters, the 
business community or the international community for pursuing policies that result 
in dramatic increases in the prices of fuels and electricity or prices for fuels and 
electricity that are materially higher than regional norms. Alternately, the same is true 
for governmental policies that only keep prices low through direct or indirect 
subsidies. 

That’s the policy dilemma. If a government provides incentives to the private 
sector to pursue renewable energy projects, won’t that lead to one or a combination 
of (i) increases in the prices of the underlying commodities, (ii) taxes or (iii) a 
reduction in other socially valuable governmental expenditures? We happen to take it 
for granted that government incentives for renewables are needed (since such 
incentives grew wind power from a hideously expensive form of power generation 
into a technology that is now in many cases cost-competitive with fossil-fuel derived 
power and promise to do the same for solar, biodiesel, etc.). Yet, the more profits (e.g. 
higher IRR) renewables sponsors put in their pockets each year, the more consumers 
are paying for fuels and power. Unless . . . 

Unless, that is, a jurisdiction is able both to keep commodities prices down and 
provide attractive returns to investors. Hopefully not just because we are a project 
finance bank, we view project finance as an accessible and effective mechanism to 
balance these competing interests. There’s no avoiding the fact that true equity 
investors will need a double-digit return, but the larger the amount of project costs 
that are covered by low interest commercial bank loans, the less painful it will be to 
consumers and the budget to make equity investors happy. 

Indeed, most governments have it in their power to craft incentives that are 
amenable to project financing loans with 85% leverage. There are, to be certain, 
considerable risks and expenses for any government attempting to provide such 
incentives, but the reward is the unlocking of a massive pool of funds for renewables 
investments without subjecting basic commodities to the risk of massive price 
increases. 

the previous example merely 
added €2,000,000 per year, 
in this example the amount 
added every year is 
€2,000,000 minus debt 
service (which is the sum of 
the Principal and Interest 
columns for the relevant 
year). 

5 
Which means that the extra 
€500,000 in costs largely 
offsets the benefits of 
leverage; the true benefit of 
leverage is illustrated in the 
next examples. We just 
wanted to highlight the 
reality that project financing 
itself really does increase 
project costs, and the smaller 
the project, the more 
pronounced the impact will 
be of the costs of a project 
financing. Please also note 
going forward that so long as 
the cost of debt is less than 
11.2% (the unleveraged IRR), 
debt will increase the final IRR 
to the equity investor. This is 
important because if the 
unleveraged IRR would be 
around 8%, even in ideal 
conditions there would be a 
large risk that no amount of 
leverage would make the 
project attractive to equity. 
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Revisiting project risks 
Project finance starts and ends with minimizing risk. Of course, all investing is about 
risk, but in contrast to, say, private equity, project finance lenders are largely 
unimpressed by any claims that an SPV is starting the next Microsoft or Google. In 
fact, neither of those efforts could have been project financed since neither was based 
on locking in cash flows. 

Let’s look at how this impacts the mindset of lenders approaching a project as 
opposed to, say, how a venture capitalist approaches an opportunity. The typical 
venture capital firm only needs one in every five or so of its investments to be a 
success; the returns from that one success are sufficient not only to make up for losses 
on the other four projects but also leave quite a lot left over as profit. It’s probably safe 
to bet that if you gathered the ten most successful venture capitalists in the world, 
they’d tell you that most of the time they lose money on their investments. 

In contrast, for a bank like us, our margins are so low and we (typically) have no 
upside in projects, so one bad loan can cancel out all profit made in a year from 40 
good loans. When venture capitalists make an investment, they know that they are 
most likely parting with their money forever and that their loss is just part of the 
larger process they are a part of; in contrast, when project finance bankers make a 
loan, they know that they may be parting with their job if the loan goes bad. 

Against this background of risk aversion, when a project finance lender reviews a 
project, it is primarily interested in certain types of common risks, such as: 

Construction Risks: What is the risk that the facility won’t be constructed 
properly, that a permit is not right, that the project can’t be interconnected 
to the grid, etc.? An ideal project has legal opinions stating that the permits 
are complete and sufficient and it has contracts with reputable and credit-
worthy counterparties that essentially say “we will build your project for a 
fixed price, it will meet a set of clearly defined performance parameters and 
we will pay you if we don’t finish on time or do not meet our performance 
guarantees, and in the event of any technical problems, we will fix those 
problems at our own cost.” 

Operational Risks: The SPV has, to the extent practical, entered into long 
term contracts at fixed prices to staff the facility and maintain equipment. 
The SPV also has clearly and correctly projected its tax and other monetary 
liabilities. 

Supply Risks: While not applicable to a wind project, the project has long-
term contracts to supply needed inputs at fixed prices (subject to the offtake 
comments below). 

Offtake Risks: The project has long-term contracts or other binding arrange-
ments to sell its output (e.g. power). Where a fixed-price supply contract is 
not available, price risk for a raw input can be included in the pricing under 
an offtake agreement to remove supply risk. For example, a power offtake 
agreement may be for the sale of power at the price paid for gas by the SPV 
plus a certain amount per kilowatt. 
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To the extent that these risks are satisfactorily resolved (which may be either direct 
resolution or by having a third party such as a sponsor or a governmental entity 
provide a guarantee in respect of a given risk), a project finance loan is a distinct 
possibility. It is important, though, to appreciate that the least well-addressed risk 
really defines the risk profile of the project in the eyes of project finance lenders; 
project finance does not average risks, but rather focuses on what is perceived as the 
worst risk. In other words, an otherwise perfect project with a very weak offtake 
arrangement is little different in project finance from an average project with a very 
weak offtake arrangement. 

A project finance lender, on the basis of available pricing information and taking 
a “worst case” scenario to ensure that the lender won’t lose its money, models the cash 
flows of the project (including monetizing indirect cash flows such as tax credits to 
the extent that they can be or are monetized). To the extent that these cash flows are 
sufficient for debt service (not necessarily debt service plus equity’s anticipated 
return, just enough to equity to make sure equity doesn’t abandon the project), the 
loan qualifies for project finance. 

In renewables projects, the offtake risk more than anything else frustrates project 
financings. Offtake arrangements need to be meaningful and long-term. If a 
government provides a five year feed-in tariff, lenders will probably not make a six 
year loan. For infrastructure projects, unless there is at least 10 year amortization 
(such that repayment of principal is a modest annual cost6), the policy goal of using 
project finance to keep commodity prices reasonable will most likely not be achieved. 

Turning project finance on its head 
At this point, maybe you say that all this sounds good, but clearly we’re missing 
something. After all, if a project finance lender puts forth 90% of the capital for a 
renewables project, you’re saying the sponsor’s not that important? Why can’t anyone 
suddenly develop and own a renewables project? Moreover, most governments can 
get loans for 15 years at pretty decent rates and in amounts above what is needed for 
renewables projects. So why don’t project finance lenders just make loans to 
governments for those governments to pass on to projects? We say in response: for the 
first question, that’s a valid way to look at it; for the second question, lots of people 
can and do who probably don’t have good enough credit to get a credit card with a 
high limit; and, for the third question, the functional equivalent of that happens all 
the time.7 

To provide some substance to those answers, it’s just a fact that projects are 
cancelled all the time when debt is unavailable in needed amounts or prices. Likewise, 
a good number of the loans that we make are to infrastructure projects initiated not 
by huge multinational corporations but by one or two non-wealthy individuals, 
groups of farmers or refugees from multinational corporations setting up their own 
shop with little more behind them than a cell phone and a printer. In other words, 
sponsors need lenders as much as lenders need sponsors, and so policymakers who 
are not apprised of what conditions are needed for a healthy infrastructure lending 
practice in their jurisdiction are limiting their field of vision. Too often policymakers 

6 
This does not necessarily 
mean that the loan itself 
must be for 10 years. Since 
lenders can do whatever they 
want with amortization, a 4 
year loan can amortize at 10% 
a year, with 60% of principal 
due at the end of the loan. 
Where lenders can be 
comfortable with residual 
values of underlying assets, 
these types of loans are quite 
prevalent in project financing. 
For the sake of simplicity, 
however, all that is important 
for this discussion is that 
projects need to have low 
total debt service (e.g. low 
interest rates and/or low 
amortization) in order for 
project finance to be an 
effective public policy tool. 

7 
We should note that if the 
government were to provide 
debt financing to projects 
directly, the equity investor 
would nevertheless look for 
the same type of risk 
mitigation and contractual 
structure before making an 
investment decision. Hence, 
the government as a lending 
entity would not render the 
financing process easier, and 
to the contrary (and no 
offense intended to our 
readers), we believe that this 
typically creates additional 
bureaucracy and results in 
delays. 
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believe that the voices of large energy companies are the most relevant commercial 
voices in renewable energy. All one need do is look to the experience of the U.S. 
ethanol business in the past three years to see an example of the opposite; the growth 
of that industry has been premised almost entirely on project finance loans (albeit 
with comparatively low leverage of 60% due to nagging supply and offtake risks) to 
cooperatives of farmers, individual entrepreneurs, and start-up companies. 

Moreover, in a case like our wind project where a government comes forward and 
says that for 10 years it will pay €0.10 for every kilowatt of wind power delivered to 
the grid (a feed-in tariff, which is common in Europe) or will make a payment to a 
wind generator to the extent that the price the generator receives on the wholesale 
market for a kilowatt is less than €0.10 (the approach of Ontario with respect to new 
gas-fired generation), a project finance lender’s reaction is to say that since the 
government is absorbing the worst risk for the project, its loan is really a loan to the 
government. Ignore the fact that the (nominal) borrower can hardly rub two pennies 
together, we argue structurally it’s almost as if the government is guaranteeing the 
debt. Naturally, when a project finance lender is able to take that step, debt costs 
decrease dramatically. 

Conclusion and kinds of incentives 
We began this discussion with a brief description of types of project costs. Naturally 
governments can facilitate renewables projects by resolving supply and offtake risks 
(such as with a feed-in tariff). However, in some cases, such strong measures may not 
be needed; perhaps small grants for early development costs are a more appropriate 
measure. It all depends on your particular context and capacity. 

Perhaps this would be a good place to list the dozens of types of governmental 
interventions that could spur renewables, but doing so would invariably leave out 
something important or create the impression that we favor one type of intervention 
over another. At a policy level we don’t favor any incentive over any other (at a 
practical level, please give us an unconditional governmental guaranty of the debt!), 
because we recognize that every project is unique and that boilerplate policy solutions 
are a (dangerous) myth. 

Likewise, project finance is not a boilerplate solution to spurring investments of 
any type of infrastructure. But it is a potentially effective tool, and the best part of our 
job is when a loan we spent a year structuring to the particular needs of a project is 
recognized as having been instrumental to the success of a renewables project that 
facilitates sustainability. 
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Introduction to European Law on
Renewable Energy Sources 
Volker Oschmann*, Deputy Head, Renewable Energies Law Division, German Ministry 
for the Environment, Nature Conservation, and Nuclear Safety; REIL 

abstract 
This article gives an overview of the European legal framework on renewable energy 
sources, that is, those European legal provisions whose objective is to increase the 
exploitation of renewable energy sources in the production of electricity, heating and 
cooling, as well as fuel for transport. Although renewable energy sources are not an 
explicit matter for primary European law, it is clear, particularly given climate change and 
increasing dependency on energy imports, that they are gaining increasing importance in 
secondary European law and at the Member State level. 

introduction 
According to the European Commission, renewable energies not only serve to tackle 
climate change, they will also contribute to the security of energy supplies.1 The 
Commission thereby pointed to two of the most important reasons why renewables 
have become a matter of great importance in political debates and legal 
developments over the past few years. 

Renewable energy sources are defined as those sources of energy which, in contrast 
to conventional sources such as oil, natural gas, coal, and uranium, are available in 
limitless supply because natural forces constantly replenish them. The following are 
classed as renewable energy sources: the “solar” energies wind2 , water3 , biomass4 and 
the sun, which can be directly or indirectly traced back to solar irradiation, as well as 
the “non-solar” energy sources, i.e. the tides and geothermal power.5 Like 
conventional energy sources, they can be transformed into electricity, heating and 
cooling, or fuel for transport. 

Renewable energy sources are widely available in large quantities across Europe – 
from the sunny south to the water-rich north, to the east, with its extensive forests, 

* The views expressed in this 
article are the author’s and do 
not represent official posi-
tions of the German Federal 
Ministry for the Environment. 

1 
See COM (2008) 19, p. 2. 

2 
Solar irradiation warms the 
earth and the layers of air 
close to the earth's surface. 
The warm air that rises and 
the warmth produced by 
means of condensation during 
cloud formation create air 
movement, i.e. wind. Wind 
power stations can, in turn, 
transform the kinetic energy 
of the wind into mechanical 
rotational energy. 

3 
Solar irradiation causes water 
to evaporate. The entire water 
cycle comprises the warm, 
moist air rising, cloud forma-
tion, precipitation and water 
drainage. The energy pro-
duced by water movement 
can be transformed into elec-
trical energy in reservoirs and 
rivers. 

4 
Biomass is solar energy that 
has been chemically bound 
through photosynthesis (e.g. 
vegetable oil, straw, wood). 

5 
See e.g. Art. 2 a) of Directive 
2001/77/EC 
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6 
According to the Commission, 
the EU currently imports 
around 50% of its energy 
requirements and there is a 
danger that this share will 
increase to 70% by 2020 if no 
political countermeasures are 
taken. See COM(2006) 105, p. 3. 

7 
Treaty establishing the 
European Atomic Energy 
Community (Euratom) of 25 
March 1957, Federal Law 
Gazette 1957 II, p. 1014. 

8 
Treaty establishing the 
European Coal and Steel 
Community (ECSC) of 18 April 
1951, Federal Law Gazette 1952 
II, p. 447. 

9 
Treaty establishing the 
European Economic 
Community (EEC) of 25 March 
1957, consolidated version, OJ 
2002 C 325/33.

10 
Renewable energy sources 
will at least be mentioned in 
the EC Treaty, when the 
Lisbon Treaty comes into 
effect. Accordingly, the new 
article 176 A of the Treaty 
specifies that Union policy 
shall aim to promote energy 
efficiency, energy saving and 
the development of new and 
renewable forms of energy. 
Treaty of Lisbon, Amending 
the Treaty on the European 
Union and the Treaty estab-
lishing the European 
Community, OJ 2007 C 306/1. 

11 
E.g. Article 155 of the EC Treaty 
permits measures to establish 
and expand energy infrastruc-
ture (“Trans-European 
Networks”).

12 
See e.g. Lenaerts/Van Nuffel, 
Constitutional Law of the 
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and the windy coastlines of western Europe. That is the decisive difference compared 
with conventional energy sources, which for the most part have to be imported from 
politically insecure regions.6 As the Commission emphasises, today renewable energy 
sources are already making a contribution to the security of energy supplies and have 
the potential to reduce our dependency on energy imports, which will otherwise only 
continue to grow in the years to come. 

However, renewable energies cannot only be sourced everywhere. In addition – and 
in contrast to fossil energy sources, whose exploitation generates climate-damaging 
carbon monoxide – they can be transformed into electricity, heating/cooling and fuel 
without any detrimental effects on the environment. That is the essential, second 
advantage of renewable energy sources which the Commission emphasises. 

Given current market conditions, renewable energy sources are nevertheless in 
many cases still more expensive than conventional sources. The long-term costs of 
conventional means of generating energy, in particular in terms of the exploitation of 
resources and climate change, have only just begun to impact prices. Renewable 
energies therefore have need of legal “guideposts” in order to be able to balance out 
the economic disadvantage, so they can assert themselves on the market and 
gradually replace conventional energy sources. The existing guideposts in the 
European legal system will be outlined in the following overview. 

a. renewable energy sources and european energy
law: the primary legal framework 
The European Union has a separate treaty on nuclear energy, the Euratom Treaty.7 

Until 2002, there was also a separate treaty for the primary energy source coal.8 

However, there is still no comparable legal basis for renewable energy sources. Rather, 
they are covered by the general provisions set out in the treaty establishing the 
European Economic Community (hereinafter: the EC Treaty).9 

Nevertheless, the EC Treaty itself contains no explicit provisions governing renew-
able energy sources.10 Article 3 u) was added to the EC Treaty  by way of the Maastricht 
Treaty of 1993 and assigns the Community only a general task to take measures in the 
energy sector. But the EC Treaty  does not contain any provision on competence for 
energy policy measures (apart from a few closely delimited exceptions11), as, under 
Article 5 (1) of the EC Treaty , the Community may only act within the limits of the 
powers bestowed on it (the proportionality principle)12 and, it cannot, in principle, 
introduce any general instruments on energy policy.13 

The reason why the EC Treaty lacks any such competence is the Member States’ desire 
to retain sovereignty over their energy policies. The supply of energy is too important to 
the Member States’ national economies. This becomes especially clear in the first 
sentence of Article 175 (2) c) of the EC Treaty, according to which environmental policy 
measures “significantly affecting a Member State’s choice between different energy sources 
and the general structure of its energy supply” can only be decided upon by unanimous 
vote.14 With the Treaty of Lisboa15 in effect, the legal basis for Community action in the 
field of Renewable Energy Systems will not change considerably. 
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As mentioned above, the fact that the Community can initiate no general energy 
policy measures only applies in principle, since the EC Treaty does not contain any 
exceptions which would exempt renewable energy sources from the purview of its 
general provisions. The general provisions of the EC Treaty can, moreover, in 
principle be applied to renewable energy sources if the relevant conditions have been 
met. 

The Community can, therefore, also use, for example, its general competence 
regarding legal harmonisation or environmental protection to enact provisions 
governing energy policy. However, it has only availed itself of this option twice in the 
past, making reference to its competence regarding environmental protection (Art. 
175 EC Treaty), namely in 2001 to enact the Directive on the promotion of electricity 
produced from renewable energy sources (2001/77/EC) and in 2003 for the Directive 
on the promotion of the use of biofuels or other renewable fuels for transport 
(2003/30/EC).16 

In January 2008, the Commission proposed a new “Directive on the promotion of 
the use of energy from renewable sources” on the basis of the named Art. 175 in 
combination with Art. 95, the competence for the internal market.17 The proposed 
Directive lays down the principles according to which Member States need to ensure 
that the share of renewable energy in the EU final energy consumption reaches at 
least 20% by 2020, and establishes overall national targets for each Member State.18 

b. renewable energy sources in the member states in
light of primary legislation 
Some of the Member States have themselves closed the gap that Community law has 
left open until now in the area of renewable energy sources: Denmark, for example, 
enacted laws on renewable energy sources in the electricity sector early on; local 
governments in Spain adopted regulations governing the use of solar power plants in 
heating water; other countries such as Germany introduced tax relief for biofuels. It 
is in the electricity sector, especially, that the majority of Member States have for more 
than a decade had more or less sophisticated and effective support schemes for 
renewable energy sources. 19 

Although primary Community law does not confer separate competences for 
renewable energies, the Member States’ law in this sector must comply with the EC 
Treaty, since it does not grant any exceptions to the precedence of Community law in 
specific policy areas. Relevant provisions in the EC Treaty are, in particular, the 
provisions on aid granted by states (Articles 87 et seq. of the EC Treaty) and the 
provisions on the free movement of goods (Article 28 et seq. of the EC Treat ). 

I. Renewable energy sources and provisions on state aid 
Community law on state aid is of particular relevance as regards Member States’ 
support schemes for the promotion of renewable energy sources. The European 
Commission’s Competition Directorate-General generally endeavours to subject all 
types of promotion by Member States to the Community’s regime on state aid.20 The 

16 
See below. 

17 
COM (2008) 19. 

18 
See below C.III. 

19 
See e.g. Oschmann, Strom 
aus erneuerbaren Energien 
im Europarecht (Baden-
Baden 2002), pp. 65-76. 

20 
Latterly, e.g. in the case of 
provisions on the promotion 
of electricity from renewable 
energy sources in Austria, 
Luxembourg and Slovenia. 
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same can also be said of those support schemes used by the Member States to 
promote renewable energy sources in which the state does not grant aid to private 
industry in the classic sense, but rather where the Member States’ legislator imposes 
an “environmental” condition on energy supply undertakings requiring them to buy 
electricity from renewable energies at legally binding prices. However, in the 
PreussenElektra case 21 (the subject matter of which was the former German law on 
electricity produced from renewable energy sources 22), the European Court of Justice 
found that the obligation to purchase electricity produced from renewable energy 
sources at minimum prices created an economic advantage for producers,23 but 
emphasised that only advantages granted directly or indirectly through state 
resources are considered as state aid within the meaning of the EC Treaty.24 However, 
obligating private electricity supply undertakings to purchase electricity produced 
from renewable energy sources at fixed minimum prices did not constitute the 
granting of direct or indirect state aid.25 

II. Renewable energy sources and the free movement of goods 
In addition to the provisions on the grant of state aid, the free movement of goods is 
especially important with regard to the Member States’ support schemes for 
promoting renewable energy sources. Article 28 of the EC Treaty, the key provision 
regarding the free movement of goods within the European Union, prohibits, in 
principle any quantitative restrictions on imports and all measures having similar 
effect. It was a matter of some debate in the specialist literature whether Member 
States’ support schemes for electricity produced from renewable energy sources 
constitute such a prohibited measure – irrespective of whether they are so-called 
quotas (so-called renewable obligations) or regulations governing minimum prices – 
and to what extent an exception to this basic prohibition would be of any use. The 
discussion was based on the fact that the amount of the respective quota or obligation 
to purchase electricity produced from renewable energy sources theoretically restricts 
the electricity dealer in importing electricity from other Member States.26 The 
European Court of Justice also referred to this aspect in the PreussenElektra case 27 and 
ruled that Member States’ schemes for the promotion of renewable energies did not 
violate Article 28 of the EC Treaty. 

The ECJ held that the obligation to purchase electricity produced domestically 
from renewable sources could at least potentially provide a hindrance to intra-
Community trade within the meaning of the so-called Dassonville formula28 , and 
thus, that a measure of comparable effect did represent a quantitative restriction on 
imports within the meaning of Article 28 of the EC Treaty.29 However, given the 
current status of Community law, the ECJ judged that the potential hindrance to 
intra-Community trade was reconcilable with Article 28 of the EC Treaty. This 
judgment was based on the fact that the use of renewable energy sources serves to 
protect the environment as well as to protect the health and life of humans, animals, 
and plants. The ECJ added that the fact that obstacles to trade in electricity between 
the Member States were still in place also needed to be taken into consideration.30 
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Some of those writing in the specialist literature subsequently raised the question 
of whether this legal assessment may have changed, since in the meantime what has 
become known as the Second Electricity Directive31 has come into effect and therefore 
progress has been made in deregulating the electricity market.32 

Firstly, even the initial hypothesis is doubtful, namely, that progress has been made 
on deregulation since it is still the case that a few big energy supply undertakings 
dominate the electricity market33 and there is still only limited capacity for 
transporting electricity between the Member States. That is why, even though the 
Second Electricity Directive has now come into effect, one can hardly claim that there 
has been any real liberalised electricity market. 

Even if one were to agree with the deregulation hypothesis, it would alter nothing 
about the fact that the Member States’ support schemes for electricity produced from 
renewable energies do not in principle conflict with the free of movement of goods. 

Firstly, there is more to Community law than the Electricity Directive. Community 
law currently also comprises provisions on the promotion of renewable energies, in 
particular in Directive 2001/77/EC.34 This Directive explicitly assumes that Member 
States will continue to implement different support measures for the promotion of 
electricity produced from renewable energy sources “which could have the effect of 
restricting trade, on the basis that these contribute to the objectives set out in Articles 6 
and 174 of the EC Treaty” (Article 4.1 Directive 2001/77/EC).35 

Secondly, since Directive 2001/77/EC came into effect, Article 28 of the EC Treaty 
is no longer applicable to Member States’ policies for promoting electricity produced 
from renewable energy sources. According to the case law of the European Court of 
Justice, national measures can no longer be assessed as regards their compliance with 
Article 28 et seq. of the EC Treaty if an EU Directive has created a harmonised 
provision.36 Although Directive 2001/77/EC primarily serves environmental and 
climate protection, it also harmonises the Member States’ various provisions on the 
promotion of renewable energies.37 That is why Member States’ provisions on the 
promotion of electricity produced from renewable energy sources can no longer be 
assessed in the light of Articles 28 et seq. of the EC Treaty, but only in the light of 
Directive 2001/77/EC itself.38 

c. renewable energy sources in secondary legislation 
The lack of competence for Community action gives Member States wide-ranging 
scope to shape their policies in the renewables sector. It is also reflected in the 
Community’s secondary legislation, since there are only very few legally relevant acts 
dedicated specifically to renewable energies. Up until a few years ago the Community 
promoted renewable energy sources only by supporting research39 and by means of 
co-operation agreements40 and general recommendations41 . 

It was not until the late 1990s, after Article 3 (u) had been inserted in the EC Treaty 
in 1993 (task for measures in the sphere of energy) and beginning with the Green 
Paper “Energy for the Future” of 1997,42 that the EU began to attach greater importance 
to renewable energies. The only visible results of this in the Community’s energy 
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policy so far have been Directive 2001/77/EC on the promotion of electricity 
produced from renewable energy sources (I.) and Directive 2003/30/EC on the 
promotion of the use of biofuels or other renewable fuels for transport (II.). Given its 
lack of competence as regards energy policy, the EU based both Directives on its 
competence for environmental policy (Article 175 para. 1 of the EC Treaty). In January 
2008, the Commission proposed a new Directive on the promotion of the use of 
energy from renewable sources43 (III.). 

I. The Directive on the promotion of electricity produced from renewable energy 
sources 
The European legal framework on electricity produced from renewable energy 
sources is set out in Directive 2001/77/EC of the European Parliament and of the 
Council of 27 September 2001 on the promotion of electricity produced from 
renewable energy sources in the internal electricity market.44 The objective of the 
Directive is to increase to 22.1% the share of energy produced in the Community 
from renewable energy sources in total electricity consumption by 2010. In addition, 
it sets out a “global indicative target” of 12% of gross national energy consumption 
(i.e. including the electricity, heating and transport sectors) by 2010. 

1. Content of the Directive 
The Directive places Member States under the obligation to set themselves indicative 
targets for expanding renewable energy sources in the electricity sector which must 
be consistent with the European targets defined therein. The Directive does not 
stipulate in any way how the Member States are to achieve these targets. However, 
based on Article 3 (4) of the Directive the Commission will assess the extent to which 
Member States’ national indicative targets are consistent with the European indicative 
targets and to what extent Member States are making progress in achieving their 
national indicative targets. To that end the Member States must submit annual 
reports to the Commission. 

2. Implementation in the Member States 
The overwhelming majority of Member States uses regulation of prices with fixed 
feed-in tariffs to launch renewable energy sources in the electricity sector. They 
permit producers to feed electricity into the electricity grid at fixed tariffs. These 
tariffs are based on marginal production costs and are fixed at state level. As an 
alternative to feed-in tariffs, some Member States apply state quotas (so-called 
renewables obligations) to the share of renewable energy sources used in electricity 
production, which are usually combined with a trade mechanism for green 
certificates. The amount of support available thereby corresponds to the price of the 
certificate on the certificate market. 

In December 2005 and again in January 2008 the European Commission analysed 
and compared the Member States’ support schemes for electricity produced from 
renewable energy sources. It came to the conclusion that “feed-in tariffs . . . (are) 
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currently cheaper and more effective than so-called quota systems.”45 At present it 45 
Press release of the European 
Commission IP/05/1546 as of appears that the Member States’ support mechanisms are gradually coming into line. 
7 December 2005 regarding In the UK, for example, subquotas for individual renewable energy sources are being COM(2005) 627 (the support 

discussed, whilst, for instance in Spain, regulation of prices is combined with of electricity from renewable 
incentives for the producers to market the electricity themselves. energy sources). 

3. First steps towards harmonisation 
The Community has been discussing the harmonisation of the Member States’ 
different support mechanisms for electricity produced from renewable energy 
sources since the mid-1990s. The European Parliament has advocated a European 
feed-in regulation since the mid-1990s, although up until early 2000 the Commission, 
by contrast, preferred a harmonised quota model. In its proposal for Directive 
2001/77/EC, which the Council and the Parliament adopted after making only a few 
changes, it then decided, in line with the principle of subsidiarity, to give Member 

46 46
States the freedom to choose which mechanisms they were to use. See Oschmann, as cited 

above, note 15, p. 79-90. In the report on the experience of Directive 2001/77/EC of December 2005, the 
Commission for the first time indicated that it clearly favoured a European feed-in 
regulation, given the better experience reported of regulation of prices. According to 
the Commission, however, it was currently too early for a Europe-wide harmonised 
system. It believed it was more appropriate to adopt a co-ordinated approach based 
on co-operation between Member States and on optimising national systems.47 47 

See COM(2005) 627 and 
SEC(2008) 57. With the proposal for the new Directive on the promotion of the use from 

renewable sources48 the European Commission returned to its prior position and 
48 

COM(2008) 19. 

submitted a system of tradeable certificates. 

a. European trade certificate system 
49 

Emissions trading is criticised 
as a "completely ineffective, 

Proposals for a harmonised system based on tradeable certificates for energy inefficient and extremely 
expensive instrument" from renewable sources were already put forward in the late 1990s. In the 
(Schwintowski/Schlemmerm 

same manner as the above mentioned national quota models, it would eier, Unentgeltliche 
define a binding “target quota” for energy  produced from renewable sources Zuteilung von 

Emissionszertifikaten – ein for all energy producers in the European Union. Each year, producers would 
Irrweg?, Zeitschrift für Neues 

have to submit certificates to prove that they had fulfilled their quota Energirecht 2006, in press) 
obligations. They would get the certificates by producing electricity from and as a real money-maker 

which fills energy producers' renewable energy sources or by buying in certificates from other producers. 
coffers at the cost of the 

The certificate system approach appears relatively simple at first glance. electricity consumer and has 
done little for climate protec-However, experience with emissions trading, which is comparable in terms 
tion. See e.g. Scheer, 

of economic theory, leads one to suspect that “the devil is in the details” and Energieautonomie (München 
that practical implementation would also be a complex affair.49 2005), p. 181-200. 

b. European regulation of prices 

A proposal for harmonised price mechanisms has also only very recently 
been put forward. It follows the Spanish law on the promotion of electricity 
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produced from renewable energies.50In particular, it proposes a methodology 
for harmonisation based on a feed-in law with a modular and transparent 
premium for renewable electricity producers. This premium takes account of 
technology costs, some grid services, political incentives, and national 
priorities. 

The proposed approach includes flexibility mechanisms to update and revise 
premiums, to avoid windfall profits for producers, and to share technology 
innovation benefits with electricity consumers while maintaining incentives 
for innovation. The final result is simple and straightforward for policy-
makers, developers, and system operators: a guaranteed premium for 20 
years, with low transaction costs and easy enforcement, which developers can 
use to finance their projects. 

c. Approaches to harmonisation against the backdrop of the principle of 
proportionality and the principle of subsidiarity. 

As part of the so-called OPTRES project, the European Commission 
commissioned a model-based prospective analysis on what benefits in terms 
of efficiency would be gained by harmonising Member States’ support 
schemes for electricity produced from renewable energy sources. 51 The 
analysis shows that significant efficiency gains could be made by optimising 
the Member States’ support mechanisms. A simple, Europe-wide tradeable 
green certificate scheme would, by contrast, lead to fewer benefits in terms of 
efficiency. Only a subtly differentiated, harmonised regulation of prices that 
is technology-specific would be marginally more beneficial than optimising 
Member States’ support instruments. 

Since both previous experience of Member States’ support schemes and the 
model-based prospective analysis show that the Member States can achieve 
the objectives set out in the Directive on promoting electricity production 
from renewable energy sources, it is the principle of subsidiarity which limits 
the Community’s scope for action. The Community is essentially restricted 
to prescribing binding targets, to monitoring the achievement of these 
targets and to imposing sanctions upon failure to do so. Since according to 
practical experience and the aforementioned analysis, regulation of prices 
leads to lower transfer costs for consumers than quotas, at the present time 
the only form of Community regulation that would be conceivable from the 
point of view of the principle of proportionality would be a European 
regulation on prices.52 

Anyhow, the above mentioned proposal of the European Commission on the 
promotion of the use of energy from renewable sources contains provisions 
on electricity of renewable energy sources that are supposed to replace the 
existing Directive 2001/77/EC on electricity from renewable energy sources. 53 
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II. The Biofuels Directive 
The other secondary Community legislation on renewable energy sources is Directive 
2003/30/EC of the European Parliament and of the Council of 8 May 2003 on the 
promotion of the use of biofuels or other renewable fuels for transport (Biofuels 
Directive).54 It is connected to Council Directive 2003/96/EC of 27 October 2003 
restructuring the Community framework for the taxation of energy products and 
electricity (Energy Tax Directive).55 

1. Content of the Directive 
In a very similar way to the Directive on the promotion of electricity produced from 
renewable energy sources, Article 3 of the Biofuels Directive stipulates that Member 
States must ensure that a minimum share of biofuels and other renewable fuels is 
placed on their energy markets and that they must set national indicative targets to 
that effect. The Directive quotes a reference value for these national indicative targets, 
namely a share of 5.75% for biofuels (energy) by 2010. 

The Directive defines biofuels as those fuels that are produced from biomass 
(Article 2 para. 1), i.e. biodiesel, bioethanol as well as bio-ETBE, biogas, biomethanol 
and synthetic biofuels produced from biomass (Article 2 para. 2). 

The Member States are left to decide themselves how these national indicative 
targets are to be achieved – again by analogy to the Directive on the promotion of 
electricity produced from renewable energy sources. 

In accordance with Article 4 of Directive 2003/30/EC, each year Member States 
must report to the Commission on what measures have been taken to promote 
biofuels. However, there is an “upper limit,” in that Article 16 (3) requires that only the 
additional costs of biofuels be compensated for. Overcompensation is therefore not 
permitted. 

Directive 2003/96/EC harmonises the structure of taxation on electricity and 
energy products. Such standardisation had previously only been introduced in the 
mineral oil sector. The Directive now sets out a minimum tax rate, which also applies 
to biofuels. However, it also opens up the possibility of promoting biofuels by means 
of tax breaks. 

The proposal of the European Commission on the promotion of the use of energy 
from renewable sources as of January 2008 contains provisions on electricity of 
renewable energy sources that are also supposed to replace the existing Directive 
2003/30/EC on biofuels. 

III. The new comprehensive directive on renewable energy sources 
The mentioned proposal of the European Commission for a Directive aims to 
establish an overall binding target of a 20% share of renewable energy sources in 
energy consumption and a 10% binding minimum target for biofuels in transport to 
be achieved by each Member State, as well as binding national targets by 2020 in line 
with the overall EU target of 20%. This target, which was adopted by the European 
Council in March 2007, is very ambitious. The current share of renewable energy 
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sources in the EU is 8.5%. In order to reach this target, all Member States will have to 
undertake huge efforts at the national level. 

In addition to the specification of national targets, the Commission proposal 
contains an abundance of provisions to be implemented by the Member States. These 
include the introduction of national action plans, the launch of a two-tier trade 
system at the Member State and enterprise level, provisions on access to the electricity 
grid regarding building and building planning legislation, and, for the first time at the 
EU level, sustainability requirements for the energy uses of biomass. 

When presenting its draft, the European Commission made clear that the decision 
on whether to participate in trade lies with the Member States and that the national 
support systems will not be impaired. The proposed trade at the enterprise level raises 
a number of questions. They primarily concern the trade’s impact on national 
support systems, the Member States’ responsibility for compliance with national 
targets, and the avoidance of excess support resulting in additional energy price 
burdens. 

The trade model is evidently based on operators of RE installations not 
exchanging the certificates they receive for energy production against support under 
their national system, and instead using them in the framework of another national 
support system or offering them for sale on the market for guarantees of origin 
(GoO). 

The obvious consequence is that operators of wind farms and solar power plants 
will look for the most favourable European support system for them – a national 
certificate trade system in the case of comparatively low feed-in fees or a feed-in 
system in cases where higher feed-in fees are paid. 

One of the biggest problems is likely to be the incompatibility of free tradability at 
the enterprise level and the unconditional responsibility of the Member States 
regarding target compliance. Every certificate issued for domestically-produced 
renewable energy can only be counted towards compliance with the national target if 
the operator chooses to use the national support system. If the operator accepts the 
more attractive GoO sale offer by another Member State or trades on the exchange, 
the certificates do not count towards compliance with the national target. Pressure 
would grow on the first Member State to offer even more attractive conditions in 
order to secure the volume of certificates needed for target compliance. The result 
would be a subsidy race. 

To resolve this, the Commission proposes the option of restricting trade, right 
through to a complete exclusion from trade. Whether the undermining of national 
systems differentiating according to technology by a European certificate model with 
a standard certificate price would suffice as a reason for restrictions on the free 
movement of goods is the crucial question, which ultimately would have to be 
decided by the ECJ. (unclear sentence) 

If the consequence were a non-restrictable trade model at the enterprise level, this 
would lead to considerable so-called windfall profits in the support systems. While in 
the feed-in systems today the support element (feed-in tariff minus value of 
electricity fed into the grid) is 2-4 Eurocent/kWh for the “volume energies” 
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hydropower and wind energy (onshore), the British price for renewable obligation 
certificates (ROC), for example, is around 8 Eurocent (£50/MWh). 

In green certificate systems, the standard certificate price is usually prescribed by 
the specific renewables’ additional costs of the marginal enterprise. In view of the very 
ambitious EU target, expensive new volume energies such as offshore wind energy, 
geothermal energy and biogas electricity generation would be required for target 
compliance and would lead to GoO prices of 12 Eurocent or more. The considerably 
more economically viable technologies of onshore wind energy and hydropower 
would also benefit from this, but the expansion potential in these sectors is limited 
and can contribute little to price reduction. 

The conclusion is that in the case of GoO trade, considerable price increases for 
electricity consumers must be reckoned with, primarily as a result of higher specific 
support costs. This is why there is scepticism from an economic perspective regarding 
this trade model. Different national governments within the EU therefore urge, first 
of all, the advancement of flexibility between Member States through the transfer of 
excess volumes. The enterprise level can also be involved in such an alternative trade 
model. Therefore, it is unlikely that the European Commission will prevail with its 
proposal. It is more likely that the European Parliament together with the Council are 
going to find a more balanced solution. 

d. outlook 
The Commission’s proposal for a new Directive on the promotion of the use of 
energy from renewable sources of January 2008 – fully in line with the European 
Council and the European Parliament – sets the ambitious overall target of a 20% 
share of renewable energy sources in energy consumption by 2020, which will form 
the basis for a new European energy policy. Renewable energy sources have an 
important role to play both in terms of the security of supply and for climate 
protection. 

In the light of the goals the European institutions are attempting to achieve, we can 
expect the importance of renewable energy sources in Community energy policy and 
in Community secondary legislation to significantly increase over the next few years. 
The EU should thus set the Member States ambitious, binding targets, but still leave 
them flexibility to choose the means of achieving those targets in line with the 
principles of subsidiarity and proportionality. 
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Ensuring a Continued Policy for
Promoting Renewable Energy
U.S. Carbon Cap-And-Trade and
Renewable Energy Certificates:
A Preliminary Discussion 
Richard Saines, Baker & McKenzie; REIL 
Debra Jacobson, George Washington University Law School; REIL 

The ongoing efforts by Congress to craft real, effective and sensible climate change 
legislation are long awaited and highly anticipated. Global warming is now widely 
recognized as the environmental challenge of the 21st century. The policy response to 
this challenge will require a comprehensive, integrated and complementary series of 
laws. 

One likely policy response is the development of a mandatory federal greenhouse 
gas emissions trading program. Cap-and-trade programs have now emerged as the 
internationally favored response due to their implicit advantages over command and 
control policies. Allowing markets to drive economic efficiency and innovation while 
achieving environmental and social objectives offers the best hope for solving the 
daunting climate change challenge. 

There are risks, however, that such a law could perversely result in reducing certain 
incentives for funding renewable energy projects. The design details of the future U.S. 
carbon cap-and-trade program will have a direct impact on the degree to which 
certain types of renewable energy projects – currently being financed in part by the 
sale of Renewable Energy Certificates or “RECs” – will continue to find markets for 
such RECs. We encourage policy makers to expressly address the intersection between 
RECs and allocated carbon units in future carbon legislation. 
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1
NC Solar Center, Directory of 
State Incentives for Renewable 
Energy, 2008. See http://www. 
dsireusa.org/SummaryMaps/R 
PS_Map.ppt (last updated 
March 31, 2008). Five states 
have enacted Renewable 
Energy Goals. 

The design details of the future U.S. carbon cap-and-trade program will 
have a direct impact on the degree to which certain types of renewable 
energy projects – currently being financed in part by the sale of Renewable 
Energy Certificates or “RECs” – will continue to find markets for such RECs. 

current status 
As of March 2008, twenty-four states and the District of Columbia had enacted 
Renewable Portfolio Standards (“RPS”), which obligate retail suppliers of electricity 
to meet a specific percentage of their energy supply needs with renewable energy.1 

While each state law is different (e.g., the definition of qualifying renewable energy 
sources is not consistently defined), many of the laws allow the affected sources to 
meet their renewable generation requirements through purchasing RECs. This 
approach allows retail suppliers the option of owning the renewable generation 
outright or merely purchasing the RECs from renewable energy generators. This new 
asset, created by state law, can then be traded within the limitations imposed by each 
state. 

In theory, the trading of RECs creates a market and price signal that attracts 
greater investment in renewable energy projects from the capital markets and 
provides a source of ancillary financing for renewable energy developers. In practice, 
the fragmented nature of the market due to the differences and market barriers 
imposed by the various state laws has limited the efficacy of the REC markets. 

In theory, the trading of RECs creates a market and price signal that attracts 
greater investment in renewable energy projects from the capital markets 
and provides a source of ancillary financing for renewable energy 
developers. In practice, the fragmented nature of the market due to the 
differences and market barriers imposed by the various state laws has 
limited the efficacy of the REC markets. 

Separate from the compliance-based REC markets described above (e.g., tied to 
specific RPS requirements), a voluntary REC market also has emerged. This market 
has created a nascent national platform for the trading of RECs because it is not 
limited by the compliance criteria of any single state. Rather, major corporations, 
universities, and municipalities have made commitments to either buy “green power” 
or offset their carbon emissions through the voluntary purchase of RECs. 

It is noteworthy that these “voluntary RECs” have been traded in most cases as a 
surrogate for reductions of carbon dioxide (CO2) emissions. The underlying premise 
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of such purchases is that electricity generated by a renewable energy source displaces 
carbon dioxide emissions from traditional fossil fuel-fired electric generation, 
thereby reducing CO2 emissions. Where utilities are not already obligated to purchase 
RECs under an RPS and have not claimed them in their Power Purchase Agreements 
with the renewable energy generator, RECs have been sold to the willing buyers 
described above. This voluntary REC market activity has meaningfully contributed to 
the promotion of new renewable energy generation in the United States. 

Once a mandatory federal carbon cap-and-trade program is enacted, it could 
eliminate the market for voluntary RECs and thus dry up a current source of funding 
for new renewable energy projects. Because voluntary RECs are being used today 
largely as a surrogate for CO2 emission reductions, consumers will lose a strong 
motivation to purchase RECs. 

Once a mandatory federal carbon cap-and-trade program is enacted, it 
could eliminate the market for voluntary RECs and thus dry up a current 
source of funding for new renewable energy projects. Because voluntary 
RECs are being used today largely as a surrogate for CO2 emission 
reductions, consumers will lose a strong motivation to purchase RECs. 

policy options 
There are several options that have been proposed to coordinate the voluntary REC 
market with a federal mandatory carbon cap-and-trade program. Each of these 
approaches has advantages and disadvantages. 

Option 1: Enact a federal RPS and promote separation between RECs and CO2 
emissions trading. 
This policy option would track the situation currently in effect in Europe, where the 
national renewable energy directives are not integrated with the greenhouse gas 
emissions trading program. Under this approach, Congress would enact a federal RPS 
that allows national trading of RECs under a separate program from the CO2 

emission trading program. With a national RPS, renewable energy generators will 
have new, more robust markets to sell into. 

RECs would be defined as a separate product distinguishable from CO2 emission 
allowances, and two parallel markets would emerge. In this scenario, RECs would not 
be defined as including the environmental attribute of CO2 emission reduction. A key 
to this approach would be to adopt it in conjunction with the CO2 cap-and-trade 
legislation so the timing of both legal regimes would work to promote continued 
investments in renewable energy. 

A major disadvantage of this first approach is that the voluntary REC marketers 
will not be able to claim that their product contributes to a reduction in emissions of 
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CO2 below the level of the emissions cap. There is evidence to suggest that this 
approach will discourage corporations, municipalities and other consumers from 
purchasing RECs by eliminating a major current motivation for such purchases. 

A major disadvantage of this first approach is that the voluntary REC 
marketers will not be able to claim that their product contributes to a 
reduction in emissions of CO2 below the level of the emissions cap. There is 
evidence to suggest that this approach will discourage corporations, 
municipalities and other consumers from purchasing RECs by eliminating a 
major current motivation for such purchases. 

In addition, one of the problems of relying on separate RPS and downstream cap-
and-trade programs is that both of these programs rely largely on the decisions of 
electric utilities/load-serving entities in the marketplace. In recent years, however, we 
have seen major market drivers at the grass-roots level for renewable energy as 
leading corporations, municipal governments, and others vote with their 
pocketbooks to encourage greater use of renewable energy. 

It is helpful to involve more players in making market decisions that contribute to 
the reduction of greenhouse gas emissions and the carbon cap. Given the huge 
hurdles present in meeting GHG targets, it is useful to allow the marketplace to 
function so that utilities are not the only players that can contribute to carbon 
reductions. The voluntary REC market has been a valuable asset in the marketplace 
to keep pressure on utilities and to move the market, and this first option could 
greatly limit – if not eliminate – this market driver. 

Option 2: Provide for the allocation of CO2 allowances to renewable energy or other
recognition of renewable energy in establishing the carbon cap, but do not enact a
federal RPS. 
Some have suggested that the best way to handle the integration of voluntary RECs 
into CO2 emissions trading is to provide for the allocation of CO2 allowances to 
renewable energy projects in lieu of a national RPS with national REC trading. Under 
this approach, Congress would allocate a portion of the CO2 allowances under the 
federal carbon trading program to renewable energy projects or otherwise provide 
recognition of the value of renewable energy in establishing the emissions cap. In 
order to make CO2 reduction claims, the voluntary marketer or government agency 
would need to assure that such allowances were retired from future use. 

In this scenario, the current mandatory state REC markets would continue 
unaffected, and the voluntary REC market would benefit from the ability to sell CO2 

allowances into the carbon market. Section 5.3(d) of the Model Rule for the Regional 
Greenhouse Gas Initiative of the Northeast states adopts a variation of this approach 
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by allowing member states to create a “voluntary renewable energy set-aside” in 
which allowances are retired on behalf of consumers who make voluntary purchases 

2of renewable energy.2 
See http://www.rggi.org/mod-
elrule.htm In contrast to the first option, this second scenario would allow marketers of these 

“REC plus CO2 allowance” products to legitimately claim CO2 emission reductions as 
a result of their sales and for consumers to take direct action to contribute to CO2 

reductions. 
The major disadvantage of this option is that it fails to capture important benefits 

that a national RPS would offer. These benefits go far beyond the benefits of 
combating climate change, and they include improved energy security, economic 
development, job creation, long-term fuel price stability, and reductions in emissions 
of conventional pollutants. 

The major disadvantage of this option is that it fails to capture important 
benefits that a national RPS would offer. These benefits go far beyond the 
benefits of combating climate change, and they include improved energy 
security, economic development, job creation, long-term fuel price stability, 
and reductions in emissions of conventional pollutants 

Option 3: Enact a federal RPS and provide specific recognition to renewable energy
in establishing the carbon cap or in allowance allocation. 
The third option is a hybrid of the first two. It involves enacting a national RPS 
allowing national trading of RECs. In addition, it would provide specific recognition 
to renewable energy in establishing the carbon cap or in allowance allocation. 

The increased flexibility of this approach would facilitate greater economic 
efficiencies in the promotion of the dual policy objectives of reducing carbon 
emissions and promoting renewable energy development. Generators and marketers 
of renewable energy would be able to sell their REC plus CO2 allowance products into 
the market that provided the greatest price. This option would normalize both the 
market prices for renewable energy and carbon to reach an optimal allocation of 
capital into both markets. For example, if the RPS mandate is 20 percent renewable 
energy generation by 2020 and renewable energy is not recognized in establishing the 
carbon cap or in allocating allowances, the price for RECs would dramatically decline 
for any renewable energy generation beyond 20 percent. 

This option would normalize both the market prices for renewable energy 
and carbon to reach an optimal allocation of capital into both markets. 
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This result would, in turn, limit further renewable energy generation. If renewable 
energy could also be used to satisfy the carbon mandates, further renewable energy 
generation could be promoted beyond the RPS mandate, depending on the demand 
for allowances under the carbon trading regime. This option would enable greater 
renewable energy generation and provide additional supply for the carbon market, 
resulting in overall carbon price mitigation. 

yale school of forestry & environmental studies 



 

37iacomelli, piccinno and villoresi 

Climate Change, Sustainable Energy, and 
Caron Finance: The Kyoto Bond 
Aldo Iacomellia*, Emanuele Piccinno, Daniele Villoresi 
Rome University “La Sapienza” – CIRPS; REIL 

abstract 
The Kyoto Protocol requires a 5.2% reduction of greenhouse gas emissions from
developed countries. This is an important starting point both to prevent climate
change and to start to implement new Sustainable Energy policy for a Sustainable
Economy.

At the local level (from regions to cities) lower cost/risk energy portfolios can be
developed by adjusting the conventional mix of energy sources and by including low
cost Rational Use of Energy and Energy Efficiency tools, greater amounts of fixed-
cost Renewable Energies and by using the additional financial resources coming
from carbon finance. The carbon market can increase investment in renewable 
energies. This paper proposes a new financial instrument called the Kyoto Bond.

Kyoto Bonds would have the following characteristics: 
● The capital collected would be invested in local projects that would help

reach local energetic policy targets, and allow investors to invest their cap-
ital in tangible and controlled operations; 

● The performance of Kyoto Bonds  has two different natures: 

➣ Financial performance: a fixed coupon bond with a lower percent-
age performance than other over-the-counter instruments; 

➣ Non-financial performance: the increase of social and environmental
benefits; 

● Double parallel accounting showing the real value of non-financial 
performance that, summed to fixed earning, is higher than market medium
performance. 

● The implementation of energy policies at the local level is more cost-
effective and reliable than generalized and unrealistic energy policies. 

* Corresponding author Tel.: 
+390654889206; fax: 
+390586213321, e-mail 
address: aldo.iacomelli@ 
uniroma1.it (A. Iacomelli). 
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Keywords: oil depletion, economy and environment, sustainable development,
Kyoto bond, energy commodity. 

1. introduction 
The “Fourth Assessment Report” (FAR) of the Intergovernmental Panel on Climate 
Change (IPCC) reaffirms that both past and future anthropogenic carbon dioxide 
(CO2) emissions are a source of danger for the climate system. 

Figure 1 Global-average radiative forcing (RF) estimates and ranges in 2005 for anthropogenic
carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O) and other important agents and 
mechanisms. (source: IPCC FAR 2007) 

It is clear that from now onwards the supply of energy will need to be provided by 
a wider rational use of energy. This includes demand-side management policies, 
energy efficiency, use of renewable energies, hydrogen technologies, and highly 
efficient clean technologies. The Rational Use of Energy also needs to include strong 
policies and measures towards an exit strategy to oil. 

Policy makers should seriously consider the issues of implementation of Rational 
Use of Energy, renewable energy targets, and renewable energy portfolio standards. 
This is necessary both to comply with the Kyoto Protocol and to achieve some level 
of independence from fossil fuels. In addition, society needs to resist the belief that 
renewable energy adoption in the energy source mix increases overall generating 
costs because renewable energy seems to be “more expensive” on a stand alone basis. 
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Figure 2 Power sector CO2 emissions by country 1990-2030 (Source IEA) 

At local levels (from regions to cities) lower cost/risk energy portfolios can be 
developed by adjusting the conventional energy mix and by including low cost Rational 
Use of Energy and energy efficiency tools, greater amounts of fixed-cost renewables, 
and using the additionality coming from carbon finance. Adding low cost Rational Use 
of Energy and energy efficiency tools and fixed-cost generating technologies to a fossil 
fuel generating portfolio serves to lower overall energy generating costs and risks. Policy 
makers should consider the additional income and benefits (economical and 
environmental) of market tools from Tradable Renewable Energy Certificates (TRECs), 
the “Kyoto Bond” proposed in this paper, or Certified Emission Reductions. 

2. the johannesburg milestone: energy for local
development 

The World Summit on Sustainable Development (WSSD) in Johannesburg strongly 
reaffirmed the commitment to the Rio principles, the full implementation of Agenda 
21 and the Programme for the Further Implementation of Agenda 21, and also 
committed the member nations to achieving the internationally agreed development 
goals, including those contained in the United Nations Millennium Declaration 
through the “Plan of implementation.” To this end, concrete actions and measures are 
needed at all levels along with enhanced international cooperation, all taking into 
account the principle of common but differentiated responsibilities as set out in 
Principle 7 of the Rio Declaration on Environment and Development. 

There are three components to sustainable development. These interdependent 
and mutually reinforcing pillars of sustainable development are: 

● economic development; 

● social development; and 

● environmental protection. 
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Poverty eradication, changing unsustainable patterns of production and 
consumption, and protecting and managing the natural resource base of economic 
and social development are overarching objectives of, and essential requirements for, 
sustainable development. The main pillar of local development is energy supply and 
management which promotes economic development. 

At WSSD in Johannesburg the nations weren’t able to reach an agreement about 
targets and deadlines for actions needed to prevent climate change and to avoid 
energy shocks. Nevertheless, one outcome of Johannesburg is to increase the 
proportion of renewable energy sources in the total global energy supply, recognizing 
the roles of national and voluntary regional targets and initiatives. In addition, they 
agreed on the importance developing and utilizing indigenous energy sources and 
infrastructures and promoting rural community participation, in order to develop 
and utilize renewable energy technologies while finding simple and local solutions. 
The local dimension is key to implementing on-the-ground solutions and to 
facilitating access to energy as a poverty eradication measure. 

Actions at all levels should include: 

● improving access to reliable, affordable, economically viable, socially 
acceptable and environmentally sound energy services and resources; 

● enhancing rural electrification and decentralizing energy systems; 

● increasing use of renewables; 

● enhancing energy efficiency; 

● capacity-building; 

● financial and innovative financing mechanisms; 

● technological assistance; 

● improving access to modern biomass technologies and fuelwood sources and 
supplies for local community in developing countries; 

● developing national energy policies and regulatory frameworks and 
implementing them at the local level; 

● creating the necessary economic, social and institutional conditions in the 
energy sector to improve access to reliable, affordable, economically viable, 
socially acceptable and environmentally sound energy services; 

● promoting public-private partnerships. 

Technology transfer must be realized in a mutually agreed upon way between the 
developed and developing countries. Actions should include: 

● developing domestic programmes for energy efficiency; 

● providing environmentally sound technology transfer; 

● eliminating barriers to the diffusion of environmentally sound technologies; 

● developing capacity-building at national and regional levels; 
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● developing and disseminating alternative energy technologies with the goal 
of giving a greater share of the energy mix to renewable energies 
technologies; 

● promoting Best Available Technologies and Best Environmental Practice in 
the energy sector; 

● promoting research programmes for further development in energy 
technology; 

● providing financial assistance to developing countries; 

● involving the private sector in the energy field; 

● developing policies that improve transparency and information about 
energy markets and services; 

● mobilizing adequate financial instruments and resources. 

The international community should develop policies and measures to reduce 
market distortions and promote energy systems compatible with sustainable 
development. This can be done through the use of improved market signals and by 
removing market distortions, including restructuring taxation and phasing out 
harmful subsidies, especially subsidies to fossil fuels, large hydro and nuclear. To this 
end, action is needed for the inclusion of externalities in energy costs. Externalities 
that need to be taken into account include the environmental and social impacts and 
related costs of energy generation and uses. 

3. stopping the growth of greenhouse gas emissions
with the rational use of energy and new energy
services and sources 

Governments should use several instruments to choose and support preferable 
energy technologies or innovative energy products such as: 

● fiscal measures; 

● policies and guidelines; 

● information, labelling, voluntary agreements, other programs of assistance 
and support; 

● eesearch and development of new technologies; and 

● energy commodity and financial energy related tools such as the Kyoto Bond. 

Energy policy measures should focus on demand side management tools, 
maximizing the amount of energy produced by renewable sources and on 
minimizing the costs of production of energy from renewable sources. 

One way to support preferable energy technologies and innovative energy 
products is by using price instruments, for renewable energy sources to try to create a 
cost competitive supply. For this purpose, a gross remuneration is assured to the 
producers, with a guaranteed fixed price that is higher than the price of energy from 
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conventional sources. Thus, the differential revenue is an incentive to open the 
market, from the supply side, and to the removal of entry barriers. After fixing the 
unit price and after necessary fluctuations, the quantity produced at that fixed price 
will be freely defined and stabilized with time by the market. 

With quantity instruments, on the other hand, it is the amount of energy produced 
that is fixed, leaving the price floating to set the level of production. Auctions are then 
used to select producers according to lower costs. The difference between the price 
instruments and the quantity instruments is the difference between price and costs. In 
evaluating the two options, it is necessary to distinguish between short term and long 
term price and costs. 

In the short term, the auction mechanism will lead to lower production costs for 
energy from renewable sources and therefore is more efficient. Also, in the short term, 
the quantity mechanism will lead to an extra price for the community, an extra price 
that should not be considered different from a public investment in private research: 
the aim is to recover that investment, achieve a growing technical efficiency and, 
therefore, minimize costs in the future. 

In the long term the guaranteed price mechanism may result in the re-investment 
of the differential revenues, in technology research the results of which can be useful 
to all producers and which will gradually lead to lower costs. (Figure 3) 

Figure 3 PV learning curves forecast on global scale 
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The first phase costs of a new technology tend to remain inflexible or only slightly 
decreasing. In Italy the PV “feed in tariff ” system is stimulating a rapid growth 
market. This has already happened in Germany, Spain, and France, with small sized 
distributed generation plants (from 1 – 20 kW up to 200 kW). This rapid market 
growth has resulted in larger generation and decreased energy prices. (Figure 4) 
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Figure 4 PV learning curves forecast in Italy with the new law on “Feed in tariffs” 
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From the moment of market creation of preferable energy technologies and 
innovative energy products, prices should be fixed by the pioneer producers at a lower 
level than the initial actual costs, because these costs are normally so high that they 
would exclude every approach to the market. For example, in the case of energy 
efficiency, the market mechanism entails preferences for products with greater 
efficiency and marginalizes the poorest products. The transformation of energy 
products markets will lead to the development of better technologies and deeper 
diffusion of new technologies, if compared with the starting point. 

New technologies need to be supported with success through the different stages 
of the innovation process. Public support should be sought throughout the entire 
process, through all the different phases. At the same time, technologies and 
techniques already existing today will improve performance and reduce costs. 

Innovative business strategies could facilitate the transformation of the energy 
market. In a very simple way, until not long ago, the core business of a utility was 
selling energy to domestic and industrial clients. The key factor to success was the 
price of electricity. In fact, within a regulated market, any transformation of the 
market itself was practically impossible. The deregulation of electricity and gas is 
increasing market competition. Looking at the most advanced experiences in 
northern Europe (Nordic pool), the price of electricity at first decreased, almost as if 
the price itself was the only competitive factor. 

In general, those companies with the most competitive prices and the lowest costs 
will prevail in the market. But, without low-cost electricity, how can an energy 
company survive in the market in the long term? A business does not only sell a 
product or a technology, but is something that involves the customers and its 
distribution channels. It is not only a question of new technologies, but a new way of 
offering products and services. Utilities can benefit the market if they are able to be 
innovative. 

Where does the money go in the cycle of energy “value”? The deregulation of the 
utility business has started. Previously, when production, transmission and 
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Figure 5 Technology push and market pull through the incentives support. 
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distribution were in the same hands, consumers purchased energy from energy 
producers. After deregulation of the utility monopoly in Europe, frequently 
consumers purchase electricity from local distributors. 

In the future, profits could be realized by selling energy services to consumers 
using carbon finance tools. This will happen when consumers have the ability to 
choose between distribution options. 

Table 1 Estimation of potential employers in energy sector by different source for a TWh of
production. 

Source Workers (workers-year) (TWh) 
Oil 260 
Oil Off-Shore 265 
Natural Gas 250 
Coal 370 
Nuclear 75 
Wood 1000 
Hydro 250 
Mini – hydro 120 
Wind 918 
PV 7.600 
Ethanol (from biomass) 4.000 

The transition towards sustainable energy for a sustainable economy will be 
dominated by gas and coal, but, since the transition from one energy system to 
another takes decades, the foundation of a future system needs to be built now. 
Therefore, a full application of the Kyoto Protocol and for the European Union set of 
laws, including the Emission Trading Scheme Directive 87/2003 is imperative, along 
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with a strong political shove, investments to direct technology innovation, 
transformation of the energy market, and moves toward rational uses of energy and 
renewables. These innovations will have the added benefit of employment 
possibilities, as shown in Table 1. 

4. carbon finance at the local level 
The Kyoto Protocol is a framework for testing programs, rules, measures and market 
instruments for reaching emission reduction commitments without compromising 
energy supply security, the competitiveness of industrial systems and economic 
growth. The Kyoto Protocol offers the opportunity to promote the integration of 
environmental and energy policies, provided that the flexible elements and market 
instruments under the Kyoto Protocol are fully taken into account and used. 

Under the Kyoto Protocol developed countries can achieve their emission 
reduction targets mainly with domestic measures. In 1997 the Kyoto Protocol 
developed mandatory targets and International Emission Trading (IET) options. To 
attract additional financial resources for CO2 emissions reductions, the Kyoto 
Protocol created joined programmes with economies in transition (Joint 
Implementation), or with developing countries (Clean Development Mechanism). In 
doing so, the Kyoto Protocol has integrated environmental objectives and economic 
requirements in an innovative manner. 

To reduce global CO2 emissions and the consumption of fossil fuels, IET, Joint 
Implementation and Clean Development Mechanism projects with high levels of 
energy efficiency and renewable energy components generate lower marginal costs 
than projects that the most developed countries would need to implement to reach 
the same targets on the internal market. The most recent studies estimate the 
marginal cost for a one-tonne reduction of CO2 at about €10-18 in the European 
Union, and about €2-4 in developing countries. The European Union Emission 
Trading System Directive implementation has pushed the price of one tonne of CO2 

up to €23 in March 2008 within the EU market and will stimulate the greenhouse gas 
commodity market worldwide. 

It has been estimated that the revenue from carbon finance from the years 2008 – 
2012 will be 110-150 billion Euros per year of additional capital. The worldwide 
investment for primary energy will be about six trillion Euros (950 billion in China, 
800 billion in North America, 650 billion in the EU) by 2018. 

Most of projected carbon finance transactions are project-based, and the 
emissions reduction credits are intended either for Kyoto Protocol or other 
greenhouse gas reduction schemes (Figure 6). 

Buyers have various motives in engaging in transactions in the global carbon 
market: 

i. immediate compliance in the national markets, where buyers seek to 
comply with existing legislative obligations and constraints; 
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ii. Kyoto pre-compliance where buyers expect the project to be registered 
under either JI or CDM; 

iii. voluntary compliance where buyers aim to use the emission reductions to 
meet part of their voluntary targets; 

iv. retail schemes where buyers wish to be climate-neutral in order to 
demonstrate their social responsibility or promote particular brand. 

Other objectives might include: 

i. learning by doing; 

ii. experimenting with diverse contract structures; 

iii. influencing policy; 

iv. broadening the envelope of flexibility; 

v. public relations; 

vi. goodwill. 

The fragmented nature of the global carbon market generates different prices for 
emissions reductions. Allowance markets generate high emission reduction prices 
since the delivery risks are believed to be minimal. Although Joint Implementation 
and the Clean Development Mechanism are both project-based, the World Bank’s 
Prototype Carbon Fund pays higher prices for Emission Reduction Units since Joint 
Implementation is supported by Host Country Agreements and Assigned Amount 
Units, which reduces buyer’s exposure to risks. 

In order to achieve global greenhouse gas reductions, it is necessary to implement 
real projects on the ground. Using tradable certificates such as the proposed Kyoto 
Bond would foster the use of renewable energy and energy efficiency at the local level. 

5. fostering the use of renewable energies and energy
at the local level 

Government support schemes for renewable energies are not new in the EU, especially 
at national levels. After the first schemes were developed in Portugal (1988), the 
Netherlands (1989) and Germany (1990), all member countries implemented support 
mechanisms. At the European level, the regulatory framework was established in 2003. 

Under the SAVE program, the European Commission financed setting up regional 
and local energy management agencies. The role of these agencies is to support the 
strengthening of renewable energy markets. They have not been able to compete with 
traditional sources of energy; many of them are short of funds to implement 
programs in an effective manner. 

Energy agencies need capital and long term investments to implement 
programmes and create profits. Citizens often don’t realize how these agencies are the 
means to reach a greater level of benefits when the programs are well implemented 
and efficaciously executed. Agencies like the SAVE program cannot reach the entire 
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population and/or the Kyoto targets because they haven’t enough financial and 
technical support to generate enough benefits and projects. 

However, energy agencies could have a more important role if they could collect 
both public and private capital, operating as a public company with a wide 
shareholder base. In this way they could operate at the local level, supported by a local 
population of shareholders who would be the beneficiaries of their energy programs. 

Figure 7 Energy Agencies Structure 

Public Investors 
Private Investors 

(Local Population) 

Energy Agencies 

€ 

Activities 

Trader 
Information and 

diffusion of 
RES and EE technologies

and best practce 
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Implementation
of energy and

environmental 
policies 

Social and 
environmental 

benefit 

€ € 

A company organized in this manner would result in obtaining social and 
environmental targets as well as monetary profits. Investments could be oriented to 
particular policy instruments that will spawn benefits and revenues over time. The 
strict connection with territory and local population is an important incentive to 
produce greater results in a more efficient manner. Investors realize two different 
benefits at the same time: economic, deriving from the return on investments, and 
social, deriving from the environmental benefits. 

With greater financial support, and with the necessity of making profits, energy 
agencies must assume a more important role in the energy market, both with an 
operating role as an energy savings company, and as a trader for all market based 
incentive mechanisms adopted to support rational use of energy, energy efficiency 
and renewable energy. 

6. kyoto bond: economic rent, environmental benefits
and citizens’ wellness 

In previous paragraphs, the authors support the importance of a wide shareholder 
base to develop policies and programs at the local level. In this way energy agencies 
could operate in energy markets and reach tangible results with environmental and 
social implications. 
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Private funding would be limited to investors at the local level who can realize the 
benefits created by the efficacious implementing of sustainable investments. This 
strict connection with investors’ wellness also suggests creating different financial 
instruments that can emphasize the relevance of the environmental and social effects 
rather than only financial results. These financial instruments would be defined as 
Kyoto Bonds and would have the following characteristics: 

● The capital collected would be invested in local projects that would permit 
reaching the targets of local energy policies, thus giving investors the ability 
to invest their capital for tangible and controlled operations; 

● The performance of Kyoto Bonds has two different natures: 

➣ Financial performance: a fixed coupon bond with a lower percentage per-
formance than other over-the-counter instruments; 

➣ Non-financial performance: the increase of social and environmental 
benefits. 

● Double parallel accounting showing the real value of non-financial 
performance that, summed to fixed earnings, is higher than market medium 
performance; 

● Non-financial performance would be benchmarked with European or 
national targets of emission reduction derived from the Kyoto agreement. 

The economic valuation of non-economic goods, such as social wellness and 
environment, is difficult. It is important to have a transparent instrument that will 
highlight the non-financial performance of Kyoto Bonds, which will help ensure the 
success of such innovative financial products. 

The Environmental Performance Index1 (EPI) is an interesting instrument that 
would be useful for Kyoto Bond valuation. The index takes into consideration all 
elements connected with sustainability to point out a value for the environmental 

Figure 8 Kyoto Bond 
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performance of countries, considering two macro objectives (environmental health 
and ecosystem vitality) through 25 environmental indicators divided into 8 different 
policy categories. 

The relevance of the EPI is that it provides a comparison of the environmental 
performance of policies in different countries, and provides a ranking which shows 
the distance of each country from a “perfect sustainability” target chosen by the EPI 
working group. 

For Kyoto Bond applications, the climate change policy category is key, in which 
the following indicator parameters are monitored: 

● emissions/capita; 

● emissions/electricity generated; 

● industrial carbon intensity. 

Inside the EPI framework, the climate change policy category accounts for 25 
percent of the EPI value, and considers aggregated data at national levels for macro 
categories. 

The Kyoto Bond valuation would require the disaggregation of data at the local 
level, creating a Local Environmental Performance Index (LEPI) framework that 
would consider different categories and data. 

There is ongoing research to build a LEPI that will emphasize the environmental 
performance of Kyoto Bond investments in order to give a monetary evaluation of 
the environmental and social performance of Kyoto Bond investments. 

7. conclusion 
The implementation of energy policies at the local level is more cost-effective and 
reliable than generalized and unrealistic energy policies. 

In this paper the authors suggest a different method, one that would increase the 
efficiency of programs and derive environmental and social benefits: the Kyoto Bond. 

For success, the Kyoto Bond requires the following: 

1. involvement of public local investors; 

2. concrete programmes and efficient actuation; 

3. environmental and social benefits valued by the local population. 

The Kyoto Bond would mix public and private investors, focusing the beneficial 
effects of renewable energy and energy efficiency programs by offering an innovative 
financial instrument that would give great transparency to the results of 
environmental and energy policy. 
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Meeting the Challenges of Integrating Renewable Energy 
into Competitive Electricity Industries 

Executive summary 

Background 
Growing concerns about energy security and climate change have heightened interest in 
harnessing renewable energy resources as a response to these critical issues. Electricity generated 
using these resources will in the most part be delivered to the point of use via large scale 
transmission and distribution systems. Consequently, the successful integration of renewable 
energy generation into large power systems has become fundamental to successfully addressing 
climate change and energy security concerns. This report arises from an IEA workshop held in 
Paris on 20 November 2006 to consider the challenges of integrating renewable energy resources 
into electricity industries. 

The integration of renewable energy resources cannot be solved in isolation from the other 
challenges facing modern electricity industries. For example, price and technical performance are 
critical issues as well as energy security, environmental sustainability and end-use efficiency. 
Moreover, many countries are undertaking processes of electricity industry restructuring, which 
involve disaggregation of formerly vertically integrated monopoly supply utilities and the 
introduction of competition and enhanced end-user participation. The terms “de-regulation” and 
“liberalisation” suggest that rules are being removed. However, successful electricity industry 
restructuring requires the careful crafting of a set of institutions and rules that constitute an 
integrated decision-making framework that retains some centralised decision-making while 
decentralising other decision-making through purpose-designed markets and other commercial 
processes that create a competitive environment. Moreover, electricity industry restructuring 
processes should now be specifically designed and implemented to accommodate high levels of 
renewable energy penetration. 

More broadly, these issues translate into sustainability challenges for the stationary energy sector 
and specifically the electricity industry to contribute to: 

 Societal sustainability, through good industry governance processes that deliver reliable, 
affordable and sustainable electrical energy and in the process foster social cohesion and 
consensus and provide a benchmark for other sectors of the economy 

 Economic sustainability by delivering economic efficiency, particularly dynamic 
efficiency in achieving rapid, effective and efficient innovation in the electricity industry 

 Environmental sustainability, achieved via effective, market-compatible environmental 
regulation for local, regional & global impacts, particularly climate change. 

 Technological sustainability, through rapid and effective innovation to a more sustainable 
set of technologies (a resource portfolio that is appropriate in this context), while not 
compromising energy security and affordability. Key technology options to be considered 
for a more sustainable resource portfolio include enhanced end-use efficiency and 
substitution for electricity by other energy vectors (fuel switching), responsive electricity 

Managing the Challenges for Integrating Renewable Energy into Electricity Industries piii 

yale school of forestry & environmental studies 



 

 

 

58 from debate to design: a report on the work of the reil network 2007-08 

demand, and low emission generation, including renewable energy, carbon capture & 
sequestration, and nuclear energy. The target portfolio must be technically effective as 
well as economically efficient and environmentally sound (Denny et al., 2007). 

This document first of all considers this broader context before addressing the question of 
renewable energy integration per se. It begins with a summary of how a competitive electricity 
industry operates, which it is necessary to understand to successfully integrate high levels of 
renewable energy resources. 

From a physical perspective, an electricity industry consists of a set of electricity generation, 
reversible energy storage and end-use equipment that is connected by a set of electrical network 
equipment, which may be continental in scope. Neither generation nor end-use equipment can 
operate in isolation. They must be connected so that electrical energy can flow continuously 
without interruption between them. The flow of electricity must also be of adequate quality (e.g. 
voltage magnitude, frequency and waveform purity). 

The specific characteristics of renewable electricity generation often differ from those of the 
conventional power generators around which existing industries have been designed: 

The variable and non-storable nature of key renewable energy forms, such as wind and solar 
energy, leads to a need for accurate forecasting of resource availability and consequent 
electricity production as well as a need to define appropriate boundaries to autonomous 
decision-making by renewable energy generators for both operation and investment. For 
example, correlated production by wind farms may make it necessary to reduce wind farm 
output occasionally for system security reasons and it may be desirable to build wind farms in 
a dispersed rather than clustered pattern. The variable and non-storable nature of key 
renewable energy forms also increases the potential benefits of active end-user decision-
making. 

High renewable energy penetrations in electricity industries may increase uncertainties during 
abnormal electricity industry operating conditions. It would be valuable to have mathematical 
models that could adequately predict industry behaviour with high renewable energy 
penetration. 

The small size of some renewable energy generator installations, such as photovoltaic 
systems, means an increase in the number of generator owners. Appropriate commercial 
contracts and technical requirements will be required for embedded generators. 

While still in the development phase, renewable energy technologies are experiencing 
ongoing improvements in technical performance but continue to require policy support. The 
challenge exists to provide financial support in a way that encourages the most cost efficient 
development of the technologies. 

The use of renewable energy in the context of autonomous single-users or small rural 
communities may raise community social, technical and financial resource questions, as well 
as technical challenges associated with remote locations and long equipment supply chains. 

For these reasons, appropriate regulatory regimes and electricity market rules will need to be 
developed if high penetration of renewable energy is to be managed in a satisfactory manner. 
Such issues must be addressed, in a consistent manner, at all levels of decision-making from the 
high-level, long time-scale governance level to the technically specific, short term power system 
operating level. This in turn requires a rigorous, internally consistent multi-disciplinary approach 
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to identification and solution of the research and development (R&D) tasks associated with 
restructuring the electricity industry to take into account sustainability and energy efficiency 
objectives. Satisfactory solution of these problems will require coordinated innovation and 
competitive processes throughout the industry. However, this can only take place if governments 
establish and maintain coherent decision-making frameworks for their electricity industries. 

Electricity industries of multinational scope are directly impacted by World Trade Organization 
(WTO) rules, however the implications may change depending on whether the international 
transaction involved is regarded as a good or commodity on the one hand (e.g. bulk power trading 
between two vertically integrated utilities) or a service on the other (more likely to be the case in 
restructured electricity industries). This ambiguity should be removed.* 

Electricity industries that are entirely within nations are also affected by WTO rules if questions 
arise about discrimination against equipment providers from other countries. An example would 
be technical rules for the connection of generators that could be deemed to discriminate against 
generator equipment providers from other countries.  

Different WTO rules may apply depending on whether, and to what extent, grid access is set by 
government regulation, by a vertically integrated monopoly (and further whether such a 
monopoly is an organ of the state or not), by a former monopolist operating in a competitive 
generation market but still owning the transmission network, or by an Independent Market 
Operator, either a governmental, parastatal, or private regulated entity. Generally speaking, the 
more direct the involvement and control by government in setting the terms of access, the more 
fully WTO disciplines will apply. WTO rules do not address the allocation of costs for the 
infrastructure needed to trade electricity across jurisdictional boundaries or the sharing of 
responsibility between jurisdictions for externalities of such trade, such as breakdowns in the 
cross boundary grid, as happened dramatically in a significant part of North America in August 
2003 (US-Canada Power System Outage Task Force, 2004). 

Table 1 shows how a competitive electricity industry decision-making framework can be 
structured in terms of governance, commercial, technical and security regimes (Outhred, 2007).  

One task of the governance regime is to specify and implement the other regimes and the 
interfaces between them that manage boundary issues. Because of its largely separable nature, the 
technical regime can be developed within a self-regulatory environment so long as overarching 
objectives are specified at the governance level, for example with respect to compliance with 
international standards. For a particular electricity industry, we should now review the ability of 
these various regimes to function effectively in the presence of high levels of renewable energy 
penetration that in turn, for non-storable renewable energy fluxes, implies new sources of 
uncertainty in the flow of energy through an electricity industry. 

Risks and uncertainties in an electricity industry can be broadly characterised as questions of 
resource adequacy, which may be further characterised by location (due to network flow 
constraints) and by forecasting horizon (long-term investment risk versus short-term operational 
risk). Effective market-based responses to these problems require investors and operators to see 
commercial signals that reflect these uncertainties and allow the risks to be efficiently managed. 
Effective security management requires accurate forecasting and effective response strategies. 

*Robert L. Howse, Alene and Allan F. Smith Professor of Law, University of Michigan, contributed ideas to the trade aspects of this report. 
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Table 1: Governance, commercial, technical and security regimes for  
a competitive electricity industry 

Governance The set of formal institutions, legislation and policies that underpin the decision-
Regime making framework in which a competitive electricity industry operates. The 

governance regime includes the formal regulatory arrangements for electricity 
industry participants, supplemented by the broader social context that influences 
the industry. The scope of an electricity industry is defined by the physical extent 
of the underlying transmission and distribution networks and may involve one or 
more national jurisdictions, for example in the European Union or North America. 

Security The task, assigned to one or more system operators, of maintaining the integrity 
Regime of a local or industry-wide core of an electricity industry in the face of threats 

posed by plausible large disturbances. The security regime typically has authority 
to restrict and, if necessary, override the commercial regime in defined 
circumstances and to a specified future horizon. For example, the security regime 
may have the power to direct participants to operate their components at specified 
levels and, under defined circumstances, to disconnect components. This is an 
example of the prioritisation of industry goals. 

Commercial The commercial arrangements for the competitive electricity industry. These may 
Regime include spot markets for electrical energy and ancillary service as well as 

associated derivative or capacity markets, and commercial interfaces between 
competitive industry participants, such as generators and end-users, and regulated 
industry participants, such as network service providers. 

Technical The integrated rules for component and system design and system operation that 
Regime allow the various components of an electricity industry, when connected together, 

to function effectively as a single machine. These rules are necessary for the 
industry to deliver a continuous flow of electrical energy of appropriate 
availability and quality from generation equipment to end-use equipment, tracking 
decision-maker targets, rejecting disturbances and degrading gracefully if 
equipment faults occur. 

Key issues for the governance regime include: 

 Coherence and consistency, particularly when the electricity industry spans more than one 
national or provincial jurisdiction (Commission of the European Communities, 2007; US-
Canada Power System Outage Task Force, 2004; UCTE, 2006). 

 Efficacy in delivering good industry outcomes, particularly where choices can be made 
between different implementations of electricity industry restructuring. 

 Robustness, in the face of pressures that threaten the integrity of the governance regime 

 Boundary issues and compatibility with other regimes, including, where appropriate, 
supra-national governance and formal regulatory bodies (op cit). 

 Prioritising the multiple objectives that society sets for the electricity industry: - for 
example, security and integrity at a system level, reliability of supply to end-users, 
economic efficiency, environmental sustainability, industry and regional development and 
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social equity. 

 Setting goals and designing and project managing the associated transition processes to 
integrate high levels of renewable energy resources. The transition process can be 
challenging given the need to rapidly and drastically reduce climate change emissions and 
the potentially disruptive nature of many renewable energy technologies. 

Key issues for the security regime include: 

 Coherence and consistency, particularly when more than one system operator is involved, 
noting that there are choices to be made between centralised and distributed control. Note 
also that in an electricity industry involving multiple jurisdictions, the geographical 
mappings of the jurisdictional boundaries may not match those of security-related flow 
constraints or even the franchise territories of system operators (op cit). 

 Efficacy and scope of authority to intervene and independence from industry participants, 
in the face of pressures from industry participants who fear commercial losses. 

 Adequacy of information to support sound decision-making: system visibility; forecasts 
of critical uncertain variables (e.g. demand, wind power production at appropriate levels 
of aggregation, etc.); contingency assessment 

 Transparency in the development of grid codes, preferably by system operators without 
generation interests, and with equal consideration of the full range of generator types. 

 The security regime should not act as a barrier to entry for new technologies, and should 
only intervene at high penetration levels of a “suspect” technology. TSO requirements for 
fault ride through capability of wind farms provide both good and bad examples of this. 

Key issues for the commercial regime include: 

 Effectiveness in commercially rewarding participant behaviour that is beneficial to overall 
economic efficiency (defined in a broad socio-economic sense), and in commercially 
penalising participant behaviour that is harmful to overall economic efficiency 

 The unsuitability of bilateral trading regimes for electricity industries with high levels of 
stochastic renewable energy penetration –gross-pool style electricity trading arrangements 
are better able to manage the high levels of short-term uncertainty involved, as illustrated 
in (European Transmission Operators, 2007).  

 Coherence in risk management from very short term operation (ancillary services, from 
seconds to minutes), to near term (energy spot market – which may range from 5 to 30 
minutes ahead), to long term (derivative markets – which may range from hours to years 
ahead) 

 Forecasting tools that support informed commercial decision-making 

 Boundary issues and compatibility with other regimes 

Key issues for the technical regime include: 

 Technical requirements for system flexibility, predictability, variability (and 
intermittency); optimising the technical design and management of generation, network 
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 Evolution of technical requirements to facilitate and guide the development of emerging 
technologies, so that they function effectively as components of a single machine when 
integrated into conventional power systems. 

 Technical challenges and benefits of distributed generation, intelligent grid control, and 
demand side management. 

 Appropriate provisions for metering, communication and remote control. 

 Investigating the scope for geographical and technological aggregation to manage 
variability. 

 Boundary issues, including interconnection design operation & flow constraints, and 
compatibility with other decision-making regimes. 

Renewable energy integration into competitive electricity industries 
Distributed renewable energy resources are energy fluxes that are often geographically dispersed, 
in some cases storable to varying degrees within varying timescales, in other cases not storable at 
all. Forecasting is an important issue for all renewable energy resources, particularly those that 
are not storable, such as wind and solar energy. There may be different forecasting objectives 
may arise for security and commercial regimes unless they have been designed to be closely 
compatible. 

Single user and small community electricity industries must use local renewable energy resources 
unless they can be transported to site (e.g. some biomass). It is even more important to involve 
end-users to a greater extent in design, planning and operating decisions in small electricity 
industries than it is in larger electricity industries. 

Electricity industries with larger geographical scale can take advantage of any renewable energy 
resources within the reach of the associated transmission and distribution networks, subject to 
network losses and flow constraints that may be device-specific or determined by system security 
considerations. Larger electricity industries may also be better able to absorb variations in 
electricity output from renewable energy sources. Renewable energy generators that are located 
away from major load centres and existing generation (e.g. wind farms) may require network 
augmentation and possibly additional interconnectors to avoid flow constraints. 

Electrical networks have been traditionally designed for unidirectional energy flows from large, 
remote power stations to urban centres. The use of dispersed, time varying renewable energy 
generators is more likely to result in bi-directional flow and may either ameliorate or exacerbate 
problems with voltage and fault management. 

If we use the analogy of the electricity industry as a single machine, renewable energy generators 
become new component types for that machine. It follows that compatibility between new 
components and the pre-existing industry will be an important issue, particularly given the 
complexity of electricity industries. Both new and pre-existing components (e.g. networks) may 
have to adapt to provide the best industry outcome in the changed circumstances. Compatibility 
will be considered in governance, commercial, security and technical dimensions. 
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Technical issues 
The technical issues associated with renewable energy compatibility relate to the ability of 
renewable energy equipment to function effectively as part of the electricity industry as it exists 
today. There may also be technical means at the system level to reduce the variability of the 
aggregated output from renewable energy generators. Renewable energy generators must meet 
engineering requirements with respect to voltage, frequency, waveform purity, be able to rapidly 
isolate faulty equipment from the rest of the industry and must have a reasonable ability to 
withstand abnormal system operating conditions (fault ride through). Depending on the context 
there may be additional technical requirements with respect to control over output level and the 
ability to actively contribute to voltage management. Technical requirements for individual 
generators can usually be effectively dealt with in connection rules. System-level issues are more 
likely to be the province of network service providers and system operators. 

Security issues 
Security issues can be regarded as an extension to technical issues from the component to the 
local or industry-wide level. They arise at both the transmission and distribution levels. 

Transmission-level security issues can be industry-wide and are mostly related to the ability of 
renewable energy generators to: 

Ride-through disturbances emanating from the power system and thus avoid contributing to 
cascading outages. 

Reduce output if needed to avoid overloaded or insecure power system operation. 

Contribute to voltage and frequency control and to stabilising system operation following a 
disturbance. 

Behave in a manner that can be adequately predicted by mathematical models for use in 
power system simulation studies, and that can be adequately forecasted for system security 
assessment and for informing derivative markets. 

Distribution-level security issues are local and mostly relate to the ability of renewable energy 
generators to: 

Contribute to voltage control in the vicinity of, and down stream from, the generator, while 
complying with islanding policy requirements. 

Contribute to managing distribution network flows in the vicinity of the generator. 

Avoid excessive fault levels while still contributing to fault identification and clearance. 

Avoid contributing to (or actively reduce) waveform distortion. 

Behave in a manner that can be adequately predicted by mathematical models for use in 
power system simulation studies, and that can be adequately forecasted for system security 
assessment and for informing derivative markets. 

Some of these issues can be managed via connection guidelines and technical connection 
requirements. The latter includes obligations for the provision of operating data, an important 
resource for which appropriate provisions should be made. Mathematical models and forecasting 
remain open research questions. 
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Governance issues 
Governance issues are addressed here in the sub-categories of institutions, legislation and policy. 

Institutional issues include the development and implementation of: 

A robust security regime that can effectively manage the additional uncertainty associated 
with variable, non-storable renewable energy fluxes. This cannot be taken for granted, even in 
the absence of significant renewable energy penetration. 

An efficient commercial regime that can correctly value uncertain, time-varying renewable 
energy generation at both transmission and distribution levels with respect to both energy and 
ancillary services, as well as encourage compatible technologies such as reversible storage 
and flexible generation and demand. 

An effective regulatory regime that correctly manages the interface between renewable 
energy generators and regulated network service providers, with respect to technical and 
commercial terms for connection. 

Compatible institutional arrangements for other energy vectors, including the natural gas 
industry, to support the use of flexible gas-based generation to accommodate time varying 
renewable energy generation. 

Legislative issues include: 

Internalisation of the increasing environmental costs associated with fossil fuel combustion. 

Internalisation of cost for security of supply. 

Non-discriminatory treatment of risks associated with different energy resources, particularly 
between renewable energy forms, fossil fuels and nuclear energy. 

Policy issues associated with renewable energy compatibility can be characterised as: 

Support for appropriate innovation in renewable energy technologies in a manner that 
enhances compatibility. 

Support for the installation of renewable energy technologies in appropriate locations and at 
an appropriate rate, with the objective of avoiding unnecessary costs. This involves a broad 
range of policy issues including planning processes, payment mechanisms and the 
establishment of a level playing field for renewable energy technologies in subsidy terms. 

Design of forecasting regimes for renewable energy fluxes (both primary energy and 
associated electricity production), with appropriate specification of industry-level and 
generator-specific roles and accountabilities. 

Strengthening and interconnection of transmission networks to enable electricity industries to 
take advantage of geographical diversity and to increase their capacity to absorb variable 
output from renewable energy generators. 

Compatible infrastructure development and restructuring of other energy industries such as 
natural gas, to accommodate the variable output from renewable energy generators. 

Development of market-pull strategies to complement technology-push policies, in a manner 
that minimises the costs of renewable energy integration. 
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Commercial issues 
The commercial issues associated with compatibility can be split into financial and legal aspects: 

Financial support for investment in appropriate renewable energy generation (type, location, 
timing) while avoiding inefficient subsidy. 

Development and implementation of commercial regimes at both transmission and 
distribution levels that can accommodate renewable energy generation on a “level playing 
field” with respect to traditional generating technologies and that encourage investment in 
complementary technologies such as reversible energy storage, responsive generation and 
responsive demand. 

Development and implementation of commercial regimes that correctly specify and allocate 
risks associated with renewable energy technology and encourage and facilitate efficient 
(physical and/or financial) risk management by either renewable energy generator owners 
themselves or by other appropriate parties. 

Research and development issues for the integration of renewable energy 
into the electricity industry 
An important outcome from the workshop was that we need a carefully crafted response to the 
complex set of challenges facing modern electricity industries, with or without high penetrations 
of renewable energy, which takes account of both the interconnected, multi-disciplinary nature of 
the challenges and the specific circumstances that a particular industry faces. This can be 
achieved by considering each electricity industry as defined by its physical scope, from single 
dwelling to continental scale, with varying degrees of renewable energy penetration, and with 
varying degrees of ability (robustness, flexibility) to absorb this penetration, and developing a 
coordinated and coherent strategy that is tailored to its circumstances. This strategy should take 
into account the decision-making framework and the specific institutions and as well as the 
physics of the particular industry concerned. It may require the involvement of governments, 
regulators, manufacturers, research institutions, financiers and electricity industry participants. 

The intention of research and development (R&D) specifically targeted at renewable energy is to 
support effective innovation by improving the performance and reducing the financial and other 
costs associated with a particular renewable energy technology. The workshop felt that this 
should continue because further technical progress appears possible for all renewable energy 
technologies. 

Considerable R&D has already been undertaken on the integration of renewable energy. Wind 
energy integration has received particular attention because it is the first renewable energy form 
that exploits a non-storable energy flux to reach high levels of penetration. However, there are 
still unresolved issues for wind energy integration, particularly in the area of forecasting and in 
the general enhancement of electricity industry decision-making frameworks to accommodate 
renewable energy. 

Priorities for R&D on the integration of renewable energy 
The discussions at the workshop and the studies reviewed in the literature reveal a consistent list 
of R&D priorities: 

Data collection and analysis to support better understanding of the impacts in practice (which 
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may be context-specific) of high levels of renewable energy (notably wind energy) 
penetration. 

Enhanced forecasting techniques that can predict not only the behaviour of individual 
renewable energy generators but also the behaviour of groups of generators aggregated in 
ways that are appropriate in a particular electricity industry context (e.g. security and 
commercial regimes). Such forecasting techniques should pay special attention to unusual, 
extreme behaviour because of its importance to security assessment – differential behaviour 
may be important as well as summated behaviour. 

Further refinement of electricity industry restructuring to provide appropriate commercial 
signals (cash flow and legal obligations), effective in both operation and investment 
timescales, for diversity, flexibility and controllability in renewable energy generation, as 
well as flexibility and controllability in non-renewable energy generation, reversible storage 
and end-use energy services (supported by compatible gas industry restructuring).  

Further refinement of electricity industry restructuring with respect to developing short-term 
and long-term resource adequacy and security management strategies that are consistent with 
high levels of renewable energy penetration. 

Further refinement of electricity industry restructuring with respect to the provision, 
management and pricing of network services. 

Technical regime related R&D for the integration of renewable energy 
Rapid progress is being made on resolving the underlying technical issues associated with 
renewable energy integration for relatively mature technologies such as wind generators. 
However, there is now an increasing need for a multidisciplinary and multi-party approach to 
R&D to address interactions between commercial, economic, environmental, policy, regulatory 
and technical issues.  

For example, manufacturers of renewable generators often design them for remote monitoring, 
functional upgrade and control, to facilitate field deployment of large numbers of generating 
units. Such generators could often provide security regime functionality to contribute to voltage 
and frequency control, respond to system operator start-up or curtailment directives and provide 
on-line data collection, analysis (including forecasts) and data transmission to a system and/or 
market operator. Without clear commercial signals as to the value to the industry of such 
functions, they may not be provided. 

Similarly, the development of satisfactory mathematical simulation models requires cooperation 
between manufacturers, generator owners, network service providers and system operators. 
While progress is being made in a general sense, there will always be context-specific issues that 
must be addressed by the particular parties concerned. 

Specific requirements for technical R&D include the design and demonstration of: 

Distributed resource systems consisting of embedded generators and possibly reversible 
storage and flexible demand that can contribute to efficient use of distribution network assets 
through the management of energy flows and quality and availability of supply attributes. 

Managing the Challenges for Integrating Renewable Energy into Electricity Industries pxii 

yale school of forestry & environmental studies 



 

67 outhred, bull & kelly 

Communication and control systems that enable distributed systems to function effectively 
and have interoperability with distribution network data acquisition and control systems. 

Advanced metering and information technologies that can measure and communicate the 
time-varying value of interval energy and ancillary service contributions by end-users and 
distributed resources. 

Control and optimisation technologies for industrial, commercial and residential end-use 
equipment that can facilitate flexible end-user response to time-varying prices and security 
management protocols. 

Improved power electronic devices that have lower life-cycle costs and can withstand higher 
voltages, currents, switching frequencies and power densities. 

Compact, high capacity and cost-effective reversible energy storage technologies. 

Modelling tools that can support the design and performance analysis of distributed resource 
systems. 

Governance regime related R&D for the integration of renewable energy 
There are several high-level policy R&D requirements: 

Further refine our understanding of the innovation processes associated with renewable 
energy generation. This should consider both the development of individual technologies and 
their successful uptake, and their deployment and integration into large and small electricity 
industries in both developed and developing countries. 

Review and enhance policies for the restructuring of electricity and gas industries to 
accommodate high levels of renewable energy penetration. This should include consideration 
of the ways in which responsibilities and accountabilities are shared between the different 
categories of decision-makers with respect to forecasting and the management of resource 
adequacy and security from the short-term to the long-term future. Institutional arrangements 
should be reviewed as well as the detailed design of the security and commercial regimes.  

Review and enhance policies to incorporate the costs of environmental impacts in general and 
in with respect to those associated with fossil fuel combustion in particular. This should 
include careful consideration of the roles of tradeable environmental instruments, 
environmental taxes and direct physical constraints on emissions. 

Security regime related R&D for the integration of renewable energy 
Review and refine the design of security regimes for their compatibility with renewable 
energy resources. Important issues include forecasting, risk identification and categorisation 
and the management of volatile network flows and voltage profiles in the presence of 
fluctuating renewable energy generation. 

Commercial regime related R&D for the integration of renewable energy 
Review and refine the design of markets for ancillary services, energy, network services and 
derivatives and/or capacity for their compatibility with renewable energy resources. 
Renewable energy resources introduce greater variability in energy flows that can test the 
ability of commercial arrangements to deliver economically efficient outcomes. 
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Review and refine the design of network service contracts for their compatibility with 
renewable energy resources. Renewable energy resources are often distributed in a different 
geographic pattern to the primary energy resources that have been used traditionally. Their 
varying outputs also increase the variability of network flows and voltage profiles. There may 
be additional costs involved with these characteristics and renewable energy generators may 
be able to contribute to their management in some cases. 

Definitions of key terms 
Electricity industry: Physical perspective – the set of equipment connected to an electrically 
connected set of electricity transmissions and distribution networks, that combined, with input 
flows of primary energy, together implement an energy conversion process from a suite of 
primary energy forms to a suite of end-use energy forms. Engineers often use the term power 
system to describe the supply-side of an electricity industry from a physical perspective. 
Governance perspective – the scope of the set of government policies and regulatory activities 
that impact on the flow of electrical energy through an electricity industry as defined from a 
physical perspective. This may involve one or more governments at the provincial and/or national 
level. Commercial perspective – the commercial relationships between the set of organizations 
that together own and operate all the equipment that implements the electricity industry energy 
conversion chain, from primary energy resources to end-use equipment. New entrants may join, 
and existing participants exit, this set at any time. 

Electricity market: a market is a form of organized commercial activity, with at least some 
rules. Electricity markets may have very complex rules because they need to capture at least 
some of the complexity of a physical electricity industry. Electricity markets are commonly 
divided into two types – “energy-only” or “gross-pool” markets and “energy plus capacity” or 
“net-pool” markets. 

Power system: An engineering term for the supply-side of an electricity industry, focussing on 
the physical behaviour of the equipment. 
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Meeting the Challenges of Integrating Renewable Energy 
into Competitive Electricity Industries 

A report arising from the IEA workshop held on 20 November 2006 on 
scoping priority tasks 

1. Introduction: the renewable energy integration challenge 
Growing concerns about climate change and energy security have heightened interest in harnessing 
renewable energy resources as a response to these critical issues (Ackerman 2006; Bauer and 
Mastrandrea, 2006; Energy Watch Group 2006 & 2007; Galvin Electricity Initiative, 2006; Hansen, 
2005; IPCC, 2007; Stern, 2006). The most important renewable energy resources are bioenergy, 
hydro, geothermal, wind, solar and (in the future) ocean energy systems (IEA, 2006). Electricity 
generated using these resources will, in the most part, be delivered to the point of end-use via large 
scale transmission and distribution systems. Consequently, the successful integration of renewable 
energy generation into large power systems has become fundamental to successfully addressing 
climate change and energy security concerns. 

However, modern electricity industries now face a range of challenges. For example, a recent 
scenario analysis by the Galvin Electricity Initiative of US electric energy services in 2025 reached 
the following general conclusions: 

“We concluded that three very robust drivers for the evolution of electric energy services 
cross-cut all of these scenarios. The first is an intensified focus on energy efficiency and 
domestic energy resources in the face of global competition for oil and natural gas. The 
second cross-cutting driver is increasing requirements for power quality and reliability. The 
third universal driver is the additional pressure on electricity prices and generation sources 
that will result from an increasing consensus regarding the impact of electricity production 
from fossil fuels on the environment.” (Galvin Electricity Initiative, 2006) 

Thus we need to consider the integration of renewable energy within the broader set of challenges 
facing modern electricity industries, where price and technical performance are critical issues as 
well as energy security, environmental sustainability and enhanced end-use efficiency (e.g. Doherty 
et al, 2006; Kushler et al, 2006). Therefore, this document first considers this broader context before 
addressing the question of renewable energy integration. It begins with a review of how the 
electricity industry operates and the ongoing process of electricity industry restructuring. 

2. The electricity industry & its associated decision-making processes 
The electricity industry implements an energy conversion chain that aims to deliver a continuous 
energy flow from primary to end-use energy forms via electrical energy, in the process delivering 
end-use energy services to end-users. In return, cash flows from end-users to the supply side of the 
industry and, ideally, provides an appropriate return on investment to investors in supply-side 
equipment.  

The electricity industry is in competition with other conversion chains such as natural gas, as 
illustrated in Figure 1. The close relationship between the electricity and gas industries implies that 
the interactions between them need to be carefully considered – in both physical and decision-
making terms. 
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An electricity industry consists of a set of electricity generation, reversible energy storage and end-
use equipment that is connected by a set of electrical network equipment. The electricity generation 
(or power station) equipment has the capacity to convert a primary energy flux into an electrical 
energy flux and (in some cases) to maintain a voltage waveform at its point of connection. End-use 
equipment has the capacity to convert an electrical energy flux into an end-use energy flux, in the 
process providing an end-use energy service. However, neither generation nor end-use equipment 
can operate in isolation, particularly as they are usually at different geographical locations. 
Electricity transmission and distribution networks provide current paths so that electrical energy can 
flow between the generation and end-use equipment to complete the energy conversion chain.  

The geographical scope of an electricity industry is defined by the area spanned by the connected set 
of network equipment, which can range in size from a local, autonomous single generator-user 
industry (in which case there is no network equipment), through a small community-scale industry 
to a multi-national continental-scale industry. Owners of generation, storage and end-use equipment 
participate in the same electricity industry if they are connected to the same network. 

The services provided by networks include important contributions to maintaining the continuity 
and quality (e.g. voltage magnitude, frequency and waveform purity) of the electrical energy flows. 
To be more precise, generator and network services maintain voltages at the points of connection to 
end-use equipment, allowing that equipment to extract electrical energy flows from the network. 
Generators in turn match their injected flows of electrical energy to the flows of electrical energy 
extracted by end-use equipment plus the flows of energy losses in network equipment. 

Reversible intermediate energy storage equipment (which may not be present at significant scale) 
can provide a chronological arbitrage function at a particular location by extracting energy flows at 
some times and reinjecting it (minus losses) at others. Reversible intermediate storage may be a 
cost-effective way to manage temporal mismatches between primary and end-use energy fluxes or 
temporary electrical energy flow constraints.  

By contrast, network equipment provides connectivity (current paths) between generation and end-
use equipment at different locations, which can be considered to be a form of spatial arbitrage and 
can take advantage of diversity between varying generator injection and/or end-use equipment off-
take flows of electrical energy. 

Because electrical energy travels at the speed of light through the network, an electricity industry 
operates physically much like a single machine. However, multiple decision-makers are involved in 
designing, building, modifying and operating this machine, even at the single-user scale, once the 
roles of equipment providers, household members, the local community and governments are taken 
into account. Millions of decision-makers are involved in an electricity industry of continental scale. 

The present state of an electricity industry is a result of accumulated decision-making about that 
industry to date. Present and future decision-making determines its future evolution. Decision-
makers in an electricity industry may be grouped as follows (Figures 1-4, 12): 

Governance decision-makers: typically led directly or indirectly by national governments, these 
decision-makers design the electricity industry structure, institutional and regulatory 
arrangements and objectives and the overall decision-making framework within which industry-
specific decision-makers function. They respond to inputs from the broader society as well as 
from the electricity industry itself. Large electricity industries may cross national boundaries, in 
which case multiple governments will be involved and questions of international trade law must 
also be considered. Under WTO rules, the implications may then depend on whether 
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commodities or services are deemed to be involved, which may in turn depend on the design of 
the electricity trading rules (Howe and Heckman, 1996). 

Regulators: With delegated authority from government and as part of the governance regime, 
regulators may determine priorities for industry goals and objectives (e.g. reliability versus cost), 
the rules and objectives for the competitive and regulated participant decision-making regime 
and monitor compliance by industry participants with rules and objectives. They usually also 
determine the revenue that regulated industry participants are allowed to earn. Their decision-
making may be influenced by factors other than the formal criteria in their founding legislation. 

Competitive industry participants: in a restructured electricity industry, these decision-makers 
typically include large generators, and may include end-users and some providers of network 
services. In theory but not necessarily in practice, their decisions are primarily influenced by 
price signals in one or more electricity-related markets. For example, their decisions may be 
influenced by factors outside the electricity industry context. They may also engage in meta-
level activities such as attempting to exercise market power or influence the evolution of 
industry rules. 

Regulated industry participants: these decision-makers typically include most transmission and 
distribution network service providers (TNSP & DNSP) and may include some end-users and 
small generators. Their decision-making is constrained in various ways by the regulatory regime 
in which they operate and, as a result, they may try to influence the nature of the regulatory 
regime. 

System and market operators: these decision-makers are critical to achieving an appropriate and 
sustainable balance between the engineering decision-making regime required to keep the 
electricity industry machine functioning effectively and the commercial decision-making regime 
required to achieve economically efficient operating and investment decisions. System operators 
must exercise judgement, for example within the security regime, in which their task is to defend 
the integrity of the core of the electricity industry for which they are responsible against large 
disturbances. Security management can impact on the outcomes achieved by competitive and 
regulated industry participants. Because of asymmetries in their accountabilities, system 
operators may take a risk-averse approach to security management. 

In the traditional model of regulated monopoly electricity supply, the following simplifying 
assumptions were taken at the governance level: 

End-users were allowed to make autonomous decisions about the use of their equipment, 
constrained only by the occasional failure of electricity supply availability (blackouts). 

Ownership and management of the supply-side of the electricity industry was delegated to a 
monopoly institution, which was replaced by a set of interconnected monopolies as the industry 
scope was enlarged by interconnections between neighbouring regulated monopoly supply 
systems. In return for a regulated return on assets the monopoly had an obligation to supply end-
users regardless of their decisions. 

Several features of the traditional electricity industry contributed to the success of this industry 
structure during much of the 20th century: 

the use of readily available and relatively cheap storable primary energy forms (such as fossil 
fuels or storage hydro), 

significant economies of scale in steam-cycle generation technology, in network service 
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provision and in institutional arrangements, 

the physical ability of a large electricity network (within its secure operating envelope) to exploit 
diversity between the stochastic energy fluxes associated with individual items of generation and 
end-use equipment, and to tolerate failures of individual items of electricity supply equipment 
without loss of supply, 

The relatively small amount of electrical energy required to meet what were regarded as 
essential residential loads, coupled with a relatively high tolerance of low availability and 
quality of supply by residential end-users. 

3. Electricity industry restructuring and its effects 
Towards the end of the twentieth century many countries sought to reduce direct government 
involvement in, and to increase the economic efficiency of, their electricity industries through a 
change in industry decision-making arrangements, often described as electricity industry 
restructuring. To date, electricity industry restructuring has mainly consisted of disaggregating 
generation, network and retailing functions and introducing competition into generation and 
retailing via formally designed markets. This has had the effect of decentralising decision-making 
among many more supply-side decision-makers than was previously the case but has yet to have 
much impact on the demand-side of the industry, which already involved decentralised decision-
making, albeit largely decoupled from the supply side of the industry due to government policies 
and, in particular, economically inefficient, predetermined cost-recovery tariffs. 

The terms “de-regulation” and “liberalisation” suggest that rules are being removed. However, 
successful electricity industry restructuring requires the careful crafting of a set of institutions and 
rules that constitute an integrated decision-making framework that retains some centralised 
decision-making while decentralising other decision-making through purpose-designed markets and 
other commercial processes that create a competitive environment. Moreover, electricity industry 
restructuring processes should now be specifically designed and implemented to accommodate high 
levels of renewable energy penetration. 

Restructuring is intended to deliver economic efficiencies but it has had mixed success. The 
Australian experience has been more successful than most, with average real prices falling by 19% 
since the early 1990’s while investment has continued and supply reliability and security have been 
maintained despite growing electricity demand (Productivity Commission, 2005; NEMMCO, 
2006a). However, the Australian restructuring process is still incomplete (e.g. ERIG, 2006) and 
doubts remain, for example about price and service outcomes for small end-users (EWON, 2006). 
Increasing use of air-conditioners in summer heat waves is now driving additional network 
investment with associated upward pressure on network costs and prices. 

In some other countries, there are greater doubts about the success of electricity industry 
restructuring, particularly with respect to cost outcomes for end-users (Johnston, 2006a & 2006b) 
and the ability of competitive generation sectors to achieve timely investment in new generating 
capacity (IEA, 2002b; IEA 2003a; NERC, 2006). 

Introducing a significant number of renewable energy resources into electricity industries at this 
time adds new challenges to restructuring in addition to the particular challenges associated with 
renewable energy resources themselves. There are a number of reasons for this: 

The variable, non-storable nature of key renewable energy forms such as wind and solar energy, 
leads to a need for accurate forecasting and a need to define appropriate boundaries to 
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autonomous decision-making by renewable energy generators for both operation and 
investment. It also increases the potential benefits of active end-user decision-making. 

The novel nature of some renewable energy generator technologies, such as wind turbines and 
photovoltaic systems, leads to uncertainties in their technical performance, particularly during 
abnormal power system operating conditions when power system security may be at risk. It also 
leads to challenges in developing mathematical models that can adequately predict power system 
behaviour with high renewable energy penetration.  

The small size of some renewable energy generator installations, such as photovoltaic systems, 
leads to a rapid increase in the number of supply-side decision-makers and a need to develop 
appropriate commercial contracts and technical requirements for generator connection to 
distribution networks (e.g. BCSE, 2004), in contrast to the more mature arrangement for 
generators connected to transmission networks. 

While still in the development phase, renewable energy technologies will continue to require 
policy support. The challenge exists to provide financial support in a way that encourages the 
most cost efficient development of the technologies (e.g. Carbon Trust, 2006, Huber et al., 2004; 
Watt and Outhred, 2000). 

The use of renewable energy in the context of autonomous single-users or small rural 
communities may raise community social, technical and financial resource questions, as well 
technical challenges associated with remote locations and long equipment supply chains (e.g. 
Retnanestri et al., 2005). 

For these reasons, the regulatory framework and market rules for a restructured electricity industry 
may have to evolve to accommodate high levels of renewable energy penetration. To achieve 
effective outcomes, these issues must be addressed in a consistent manner, at all levels of decision-
making from the high-level, long time-scale governance level to the technically specific, short term 
power system operating level (Figures 3, 12). This in turn requires a rigorous, internally consistent 
multi-disciplinary approach to identification and solution of the R&D tasks associated with 
restructuring the electricity industry to take into account sustainability and energy efficiency 
objectives. 

3.1 Risk management in the electricity industry 
Because electrical energy travels at the speed of light through the network, an electricity industry 
operates physically much like a single machine, albeit dispersed over a geographical area that may 
be continental in scope and with multiple decision-makers determining its evolution. The electricity 
industry faces continuing threats to its ability to maintain the continuous flow of end-use services 
from local to system-wide phenomena. In other words, the electricity industry machine is at 
continuous risk of breaking down in various ways. These threats may arise as the unintended 
consequences of participant decisions as well as from physical phenomena. This is illustrated in 
Figures 2 & 4. 

Many end-use services delivered by the electricity industry have achieved the status of essential 
services in modern human society, implying a need for both high probability of availability and low 
cost of provision. However, a number of industry trends are now stretching the feasibility and 
affordability of this interpretation: 

Expectations for very high levels of availability and quality of electrical energy delivered at the 
point of connection to end-user premises. 
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Increasing use of end-use equipment such as air-conditioners that can exhibit highly correlated 
(and thus expensive to supply) demand for electrical energy under certain conditions. 

The massive size and complexity of continental-scale electricity industries that, while usually 
robust, may be vulnerable to complex, cascading failure modes (Pourbeik et al., 2006). 

Restrictions in the operation of hydro and thermal power stations and network equipment 
compared to previous experience due to climate change. 

Operating constraints on fossil fuel power stations due to their environmental impacts and/or 
primary resource availability constraints. 

Increasing interest in the use of non-storable, stochastic renewable energy resources such as 
wind and solar energy. 

Thus, climate change, energy security and essential service concerns have led to new priorities for 
the industry and the objective of an electricity industry may now be stated as follows: 

The objective of an electricity industry is to deliver end-use flows of energy services to 
acceptable levels of risk in a manner that is technically, economically, socially and 
environmentally sustainable. 

Traditionally treated as a matter for the supply side of the industry, risk management must now be 
undertaken in a coherent manner by all industry participants including end-users. This is because 
informed end-users, preferably supported by energy service advisors (Outhred and MacGill, 
2006a) are most aware of the consequences of loss of supply to their premises and thus best 
placed to assess cost-effective levels of risk for their particular end-use energy services. By 
entering into appropriate derivative contracts with their local network service provider and 
(separately) with their energy market operator or retailer, the (insurance) values that end-users 
place on receiving supply in the future and avoiding blackouts, can be translated into assured 
cash flows to their network service provide and generators on the other side of the energy 
market.. 
The set of risk management problems can be broadly characterised as resource adequacy questions 
(Yang, 2006), which may be further characterised by both location and future projection horizon 
(e.g. short-term operational risks versus long-term investment risks). Satisfactory solution of these 
problems will require coordinated innovation and competitive processes throughout the industry to 
deliver acceptable outcomes (European Commission, 2006a). Decision-making should be led by 
end-users with end-use efficiency enhancements and renewable energy forms being important 
options to consider (European Commission, 2006b). However, this can only take place if 
governments establish and maintain coherent decision-making frameworks for their electricity 
industries. 

4. Decision-making for a restructured electricity industry 
Figures 3 & 12 show a decentralised decision-making framework for an electricity industry. Note 
that the decision-makers are linked and that none are fully autonomous. One important task of 
restructuring is to recognise and, where possible, formalise those linkages in a manner that correctly 
delegates decision-making authority and accountability, while providing appropriate interfaces 
between decision-making regimes. 

Some important linkages can be set out as follows: 
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Governance decisions overlap in the temporal dimension with the investment decisions of 
competitive participants and regulated participants (network service providers or NSPs). 

The investment and operating decisions of regulated network service providers (NSPs) in 
providing spatial arbitrage, interact with competitive participant (generator or end-user) 
investment decisions in both spatial and temporal dimensions. 

The operating decisions of system operators interact with those of competitive and regulated 
participants. 

Depending on market design, decisions by market operators may interact with operating and 
investment decisions of competitive and regulated participants, for example in determining 
capacity obligations. 

Moreover, all decision-makers can influence the outcome with respect to the delivery of end-use 
energy services, because risks to end-use services arise from all stages in the energy conversion 
chain as illustrated in Figure 4. Advanced metering at end-user points of connection, which can 
record the energy produced or consumed in each market interval (e.g. 30 minutes) as well as 
important indicators of availability and quality of supply, is critical to assign accountability in a 
decentralised decision-making context, particularly if end-users are to be active participants (e.g. 
FERC staff, 2006). 

For the purposes of analysis, it is often useful to consider separately those decision-makers lying 
outside the industry per se (governance, regulation and society generally) from direct industry 
participants (generators, network service providers, end-users and retailers/suppliers) and system 
and market operators, while recognising the links between the various categories. 

This is because industry participants are more focussed on industry issues in their decision-making 
whereas governance and regulatory decision-making is, to a greater extent, informed by, and 
responsive to, broader societal issues. Given the overlapping time-scales in decision-making, there 
is little room for error or instability in policy and governance arrangements. This has implications 
for policy and governance research, which should aim to identify and redress any shortcomings of 
proposed policies or market designs prior to their implementation. Experimental economics can 
assist with the assessments of this type (e.g. Outhred and Kaye, 1996a). 

Within an electricity industry, a formal framework is required to manage the linkages between 
industry participants, system operators and market operators (Outhred, 1993; Outhred and Kaye, 
1996b; Outhred, 2007, Thorncraft et al., 2007). This is due to the overlapping time-scales in 
decision-making and the inevitable boundary issues between decision-making regimes. It will be 
illustrated by reference to the implementation in the Australian National Electricity Rules (AEMC, 
2006a). 

A key issue to note at this point is that a market representation of an electricity industry will always 
be incomplete, leading to a situation where responsibility for decision-making to manage risks to 
energy service flow must be shared, and should be closely coordinated between centralised 
reliability target setting and system operation (jointly described here as the security regime (Wang & 
Morrison, 2006)), competitive, decentralised participant decision-making (described here as the 
commercial regime) and governance and policy making (described here as the governance regime). 
Finally, decision-makers rarely control the behaviour of an electricity industry directly. Rather, they 
set targets for automatic control systems that determine the operation of one or more items of 
equipment. The industry as a whole operates in a semi-autonomous manner in response to the way 
in which the various items of equipment and their control systems interact. A successful outcome is 
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achieved through engineering rules and studies, which will be described here as the technical 
regime. The four regimes are shown in Table 6. 

Table 6. Governance, commercial, technical and security regimes for  
a restructured electricity industry 

Governance The set of formal institutions, legislation and policies that provide the framework 
Regime in which a competitive electricity industry operates. This includes the formal 

regulatory arrangements for electricity industry participants, supplemented by the 
broader social context that influences the industry. The scope of an electricity 
industry is defined by the physical extent of the underlying transmission and 
distribution networks and may involve one or more national jurisdictions, for 
example in the European Union or North America. 

Security The task, assigned to one or more system operators, of maintaining the integrity 
Regime of a local or industry-wide core of an electricity industry in the face of threats 

posed by plausible large disturbances. The security regime typically has authority 
to restrict and, if necessary, override the commercial regime in defined 
circumstances and to a specified future horizon. For example, the security regime 
may have the power to direct participants to operate their components at specified 
levels and, under defined circumstances, to disconnect components (including 
involuntary load-shedding). This is an example of the prioritisation of industry 
goals. 

Commercial The commercial arrangements for the competitive electricity industry. These may 
Regime include spot markets for electrical energy and ancillary service as well as 

associated derivative or capacity markets, and commercial interfaces between 
competitive industry participants, such as generators and end-users, and regulated 
industry participants, such as network service providers. 

Technical The integrated rules for component and system design and system operation that 
Regime allow the various components of an electricity industry, when connected together, 

to function effectively as a single machine. These rules are necessary for the 
industry to deliver a continuous flow of electrical energy of appropriate 
availability and quality from generation equipment to end-use equipment, tracking 
decision-maker targets, rejecting disturbances and degrading gracefully if 
equipment faults occur. 

Key issues for the governance regime include: 

 Coherence and consistency, particularly when the electricity industry spans more than one 
national or provincial jurisdiction (Commission of the European Communities, 2007; US-
Canada Power System Outage Task Force, 2004; UCTE, 2006). 

 Efficacy in delivering good industry outcomes, particularly where choices can be made 
between different implementations of electricity industry restructuring. 

 Robustness, in the face of pressures that threaten the integrity of the governance regime 

 Boundary issues and compatibility with other regimes, including, where appropriate, supra-
national governance and formal regulatory bodies (op cit). 

 Prioritising the multiple objectives that society sets for the electricity industry: - for example, 
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security and integrity at a system level, reliability of supply to end-users, economic 
efficiency, environmental sustainability, industry and regional development and social 
equity. 

 Setting goals and designing and managing the associated transition processes to integrate 
high levels of renewable energy resources. The transition process can be challenging given 
the need to rapidly and drastically reduce climate change emissions and the potentially 
disruptive nature of many renewable energy technologies. 

Key issues for the security regime include: 

 Coherence and consistency, particularly when more than one system operator is involved, 
noting that there are choices to be made between centralised and distributed control. Note 
also that in an electricity industry involving multiple jurisdictions, the geographical 
mappings of the jurisdictional boundaries may not match those of security-related flow 
constraints or even the franchise territories of system operators (op cit). 

 Efficacy and scope of authority to intervene and independence from industry participants, in 
the face of pressures from industry participants who fear commercial losses. 

 Adequacy of information to support sound decision-making: system visibility; forecasts of 
critical uncertain variables (e.g. demand, wind power production at appropriate levels of 
aggregation, etc.); contingency assessment. 

 Transparency in the development of grid codes, preferably by system operators without 
generation interests, and with equal consideration of the full range of generator types. 

 The security regime should not act as a barrier to entry for new technologies, and should 
only intervene at high penetration levels of a “suspect” technology. TSO requirements for 
fault ride through capability of wind farms provide both good and bad examples of this. 

Key issues for the commercial regime include: 

 Effectiveness in commercially rewarding participant behaviour that is beneficial to overall 
economic efficiency (defined in a broad socio-economic sense), and in commercially 
penalising participant behaviour that is harmful to overall economic efficiency. 

 The unsuitability of bilateral trading regimes for electricity industries with high levels of 
stochastic renewable energy penetration – gross-pool style electricity trading arrangements 
are better able to manage the high levels of short-term uncertainty involved, as illustrated in 
(European Transmission Operators, 2007).  

 Coherence in risk management from very short term operation (ancillary services, from 
seconds to minutes), to near term (energy spot market – which may range from 5 to 30 
minutes ahead), to long term (derivative markets – which may range from hours to years 
ahead). 

 Forecasting tools that support informed commercial decision-making. 

 Boundary issues and compatibility with other regimes. 

Key issues for the technical regime include: 

 Technical requirements for system flexibility, predictability, variability (and intermittency); 
optimising the technical design and management of generation, network and end-use 
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equipment, system interconnection, reversible energy storage and power quality. 

 Evolution of technical requirements to facilitate and guide the development of emerging 
technologies, so that they function effectively as components of a single machine when 
integrated into conventional power systems. 

 Technical challenges and benefits of distributed generation, intelligent grid control, and 
demand side management. 

 Appropriate provisions for metering, communication and remote control. 

 Investigating the scope for geographical and technological aggregation to manage 
variability. 

 Boundary issues, including interconnection design operation & flow constraints, and 
compatibility with other decision-making regimes. 

It is a task of the governance regime to establish an effective security regime (World Energy 
Council, 2006) as well as an effective commercial regime and the boundaries between them. The 
technical regime can be developed within a self-regulatory environment so long as overarching 
objectives are specified at the governance level, for example with respect to compliance with 
international standards. 

The objective of the industry-wide security regime (Wang & Morrison, 2006) is to manage 
significant threats to continuing delivery of energy services identifiable within the operations 
horizon (typically to one year), by preventing system operation from moving outside secure 
operating limits (Wang and Morrison, 2006) and by maintaining the integrity of the core of the 
power system if a major disturbance does occur. By contrast the objective of a local, distribution-
level security regime is to manage threats to the adequacy of availability and quality of supply 
within a particular distribution network. 

The interface between the industry-wide security and commercial regimes is illustrated in Figure 5, 
where nodal markets refer to nodal spot and derivative markets for electrical energy and ancillary 
services, noting that in practice, nodal markets are implemented at some level of spatial aggregation 
(Outhred and Kaye, 1996b). Network access refers those parts of the network (distribution and part 
of transmission) that are not modelled in the set of the nodal markets (in which the network provides 
an arbitrage function). 

Within the operating envelope defined by security limits, the commercial regime can be used to find 
the most economically efficient operating state. Figure 6 illustrates this partition of roles. Figure 6 is 
based on the security & commercial regimes used in the Australian National Electricity Market 
(NEM). In this model, spot prices for electrical energy and ancillary services are set at five-minute 
intervals by means of a security-constrained dispatch, in which the spot market can only solve 
within secure operating limits that the system operator sets for each five-minute interval to reflect 
evolving transmission-level security threats (AEMC, 2006a). Figure 7 shows the spot and derivative 
energy markets and the frequency-related ancillary service markets in the NEM commercial regime. 

The Australian NEM is a wholesale electricity market, in which few end-users participate directly. 
At present, most end-users buy electricity from electricity retailers on retail contracts, which 
typically include predetermined tariffs, albeit sometimes with time-of-use features. This approach 
doesn’t fully integrate end-users into the NEM risk management framework, nor does it provide 
efficient pricing for distributed resources, which include embedded generators connected to the 
distribution network, demand responsiveness, enhanced end-use efficiency, fuel switching and other 
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measures. Some renewable energy generators qualify as embedded generators.  

Figure 8 shows a possible future industry structure that would more fully integrate end-users and 
distributed resources into the Australian NEM risk management framework (Outhred & MacGill, 
2006b). Note that in Figure 8, DR stands for distributed resources, ESCO stands for energy Service 
Company and AMI for Automatic Metering Interface. In this proposed model, end-users and DR 
providers would participate directly in both the commercial and security regimes of the NEM, 
assisted by ESCOs with relevant expertise. This structure would require advanced spot and 
derivative market designs, such as those discussed in Outhred (2006a). 

5. Implications of the rules of the World Trade Organization (WTO) 
Electricity industries of multinational scope are directly impacted by WTO rules, however the 
implications may change depending on whether the international transaction involved is regarded as 
a good or commodity on the one hand (e.g. bulk power trading between two vertically integrated 
utilities) or a service on the other (more likely to be the case in restructured electricity industries). 
This ambiguity should be removed. 

Electricity industries that are entirely within nations are also affected by WTO rules if questions 
arise about discrimination against equipment providers from other countries. An example would be 
technical rules for the connection of generators that could be deemed to discriminate against 
generator equipment providers from other countries. Different WTO rules may apply depending on 
whether, and to what extent, grid access is set by government regulation, by a vertically integrated 
monopoly (and further whether such a monopoly is an organ of the state or not), by a former 
monopolist operating in a competitive generation market that stills owns the transmission network, 
or by an Independent Market Operator, either a governmental, parastatal, or private regulated entity.   
Generally speaking, the more direct the involvement and control by government in setting the terms 
of access, the more fully WTO disciplines will apply. 

A further issue is that of the application of WTO rules to the management of interconnection issues 
between national and sub-national electricity systems by regional or transnational “grids” or by 
regulatory cooperation mechanisms such as the Reliability Councils in North America.  Such 
bodies are not themselves bound to follow WTO rules.  However, where they create technical 
standards the states that participate in them have a best efforts obligation to ensure that the 
standardization process is consistent with certain kinds of due process or good governance norms 
(the TBT code of good practice). 

A final general consideration about the nature of WTO obligations is that they contain few 
requirements to take positive measures to assure network access (as opposed to negative constraints, 
on discriminatory conduct for instance); thus, nothing in the WTO rules would require a government 
to make investments in transmission infrastructure that may be required to permit trade or increases 
in trade across national boundaries.  Along similar lines, apart from what is implied in non-
discrimination obligations, WTO rules do not address the allocation of costs for the infrastructure 
needed to trade electricity across jurisdictional boundaries or the sharing of responsibility between 
jurisdictions for externalities of such trade (such as breakdowns in the cross boundary grid, as 
happened dramatically in a significant part of North America in August 2003). 

In sum, there may be both public and private decisions that affect grid access for international trade 
in electricity where WTO disciplines do not operate even though the decisions themselves may have 
very important, even crucial implications for trade.     
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We now proceed to provide an overview of the main WTO provisions, both on trade in goods and 
trade in services, which may entail disciplines on grid access conditions. 

5.1 Trade in Goods 
Non-Discrmination 
The most important disciplines here are those of non-discrimination, as they apply broadly to 
internal laws, rules and regulations that “affect” trade in goods; these are contained in the General 
Agreement on Tariffs and Trade (GATT.)  This has been interpreted in very wide fashion to include 
any such measures that influence the competitive relationship between domestic and like imported 
products (National Treatment, Article III of GATT)) or between imported products originating from 
different WTO Members (the Most-Favoured Nation obligation, Article I of GATT). 

These provisions go beyond prohibiting intentional discrimination to applying to circumstances 
which may include certain non-intentional discriminatory effects.  However, precisely how far 
beyond (i.e. the meaning of de facto discrimination) is not entirely clear from the case law.  For 
example, suppose a jurisdiction, as a condition for grid access, imposes on a market actor the 
requirement that a certain percentage of the electricity it feeds into the system originate from 
renewable sources but excludes hydroelectricity from the definition of renewable generation.  Does 
this discriminate against an exporting WTO Member that has a comparative advantage in 
hydroelectric generation, even though there is nothing explicit in the measure that singles out for 
disadvantaged treatment imports from that jurisdiction? 

A key concept in National Treatment is that of “like product.”  Regulatory distinctions drawn 
between products that are not “like” will not attract discipline under the National Treatment 
obligation; thus if a government creates grid access conditions that are favorable to renewable over 
other sources of power, but without any regard to whether the power is from a domestic or foreign 
source, no National Treatment issues will arise if renewably generated electricity is not a “like” 
product to electricity generated from fossil fuels.  Conversely, if a government seeks to 
disadvantage renewable energy in terms of grid access, this will also be permissible if the electricity 
generated from renewable sources is unlike energy generated from non-renewable sources.  
Considerations to be taken into account in this analysis include physical properties, consumer habits 
and tastes, end uses and customs classification, with very subsidiary emphasis on the last factor. 

State Trading Enterprises 
By virtue of the GATT provision on monopolies and state trading enterprises (Article XVII of the 
GATT), WTO Members are required to ensure that public and private entities that fall under these 
categories comply with the National Treatment obligation.  The relevant definition of state trading 
enterprise is “governmental and non-governmental enterprises, including marketing boards, which 
have been granted exclusive or special rights or privileges, including statutory or constitutional 
powers, in the exercise of which they influence through their purchase or sales the level or direction 
of imports or exports.” (WTO, 1994) 

Article XVII also contains an obligation that the covered entities make purchase and sale decisions 
based on commercial considerations and afford an adequate opportunity for foreign goods to 
compete.  In the Canada-Wheat Board case, The Appellate Body of the WTO has interpreted these 
additional obligations as largely a gloss on the general non-discrimination obligation of National 
Treatment, and not as an independent discipline on anti-competitive behavior.  Thus a monopoly 
can take advantage of its market power as monopolist and an incumbent of its dominant position 
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while still acting in accordance with commercial considerations.  The non-commercial 
considerations boil down to considerations that relate to the foreign origin of goods.  This narrow 
interpretation of “commercial considerations” is probably appropriate; if “commercial 
considerations” were interpreted very broadly Article XVII would effectively disallow decisions of 
state trading entities based on non-discriminatory legitimate public policy goals (some of these 
decisions might be covered by exceptions in the GATT as described below though not all).  
“Commercial considerations” must surely include decisions that are based on the suitability of 
goods purchased in light of the policy objectives that the state is imposing on the enterprises. 

An additional provision of the GATT that may be relevant to electricity-related international trade 
transactions is Article XI, which disallows prohibitions and restrictions on imports and exports. 
This provision would normally require a government to permit electricity to be traded across the 
border as a commodity, without imposing limits on the amount of exports or imports, subject to 
certain exceptions to be discussed below. 

Exceptions to rules in the GATT  
In the case of the GATT, the evaluation of the legality of an internal policy entails not only a 
consideration of whether the policy is consistent with the non-discrimination requirements in 
Articles I and III (MFN and National Treatment) but also whether, even if inconsistent, it can 
nevertheless be justified under the General Exceptions provision (Article XX.). This provision 
“saves” measures that would otherwise be GATT-illegal if they serve certain defined public policy 
objectives, which include the protection of human life and health (XX(b)) and the “conservation of 
exhaustible natural resources.”(Article XX(g)). 

As interpreted in WTO jurisprudence, the chapeau or preambular paragraph of Article XX requires 
that measures maintained under Article XX be applied in an objective, transparent, non-arbitrary 
and non-protectionist manner. Also, Article XX(j) of the GATT provides an exception for 
measures “essential to the acquisition or distribution of products in general or local short supply.” 
Finally the National Security Exception in Article XXI of the GATT provides, in part that “Nothing 
in this Agreement shall be construed…to prevent any contracting party from taking any action 
which it considers necessary for the protection of its essential security interests … taken in time of 
war or other emergency in international relations.” 

Several of these exceptions may apply to justify otherwise GATT-inconsistent measures that affect 
grid access in relation to international trade; grid security and reliability for example have important 
affects on human life and health as well as national security.   At the same time, the conservation of 
exhaustible natural resources might be relevant to justifying otherwise GATT inconsistent grid 
access conditions that favor renewable sources of energy; those necessary to ensure the security and 
reliability of the grid in light of concerns about the intermittency of renewable sources or possible 
serious negative externalities such as harmonics, ripples or other technical conditions that induce the 
propagation of ‘dirty power’ throughout the grid. 

5.2 Technical Barriers to Trade Agreement (TBT) 
The TBT Agreement imposes obligations with respect to some internal measures in addition to 
those in the GATT. Mandatory technical regulations are treated differently from standards of a 
voluntary nature that are not imposed through law.  Mandatory technical regulations are defined 
very broadly to include documents that prescribe the characteristics of products as well as their 
related process and production methods.  Mandatory regulations may include regulations imposed 
by a quasi- or non-governmental Independent Market Operator where it is acting under state control 
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or direction or delegated governmental authority.   

Most notable in the TBT are the obligation that technical regulations have international standards as 
a basis, where such standards exist and are not ineffective or inappropriate to attain the legitimate 
policy objective. In addition, technical regulations must not create unnecessary obstacles to trade, 
i.e. they must be the least trade restrictive available to achieve the legitimate, non-protectionist 
policy objective in question. As already noted in the case of non-mandatory standards, which may 
be promulgated by non-governmental entities, governments are required to make efforts to ensure 
that these abide by a Code of Good Practice contained in the TBT. 

5.3 General Agreement on Trade in Services (GATS) 
The scope and structure of GATS obligations is significantly different than in the case of the GATT.  
The Agreement applies to measures affecting trade in services, defined as the supply of services by 
the service suppliers of one WTO Member to the consumers of another WTO Member, through any 
of four “modes” of delivery: 

Mode 1 refers to a situation where neither the supplier nor the buyer of the service crosses the 
border in order to effect the transaction: supply of electricity across the border, to the extent that 
this is a service (see above), falls within mode 1 in many cases.    

Mode 2 entails the consumer going to the jurisdiction of the supplier in order to consume the 
services (e.g. tourism).    

Mode 3 involves the supplier establishing a commercial presence in the jurisdiction where the 
consumers of the service reside (and this mode may have important implications for the energy 
sector as well as Mode 1). 

Mode 4 involves the entry of personnel of the service supplier into the jurisdiction where the 
consumers reside in order to deliver the service. 

There are some general obligations in the GATS that apply to all services supplied from one WTO 
Member’s providers to consumers of another Member in any of these modes of delivery, including 
Most Favored Nation treatment and transparency.  However, many of the most important 
obligations apply only in respect of sectors where individual WTO Members have made 
commitments in their “schedules”, and this includes National Treatment (Article XVII) and the 
rough GATS equivalent of GATT Article XI (Quantitative Restrictions), namely GATS Article XVI 
(Market Access) and Article. VI (Domestic Regulation—very roughly equivalent to the TBT in 
respect of goods). 

These obligations are subject to a set of general exceptions that are similar to those Articles XX and 
XXI of the GATT, as discussed above. Further complicating the structure of obligations in GATS is 
the possibility for WTO Members to use their “schedules” to limit or qualify obligations such as 
National Treatment in scheduled sectors, and these limitations may apply across the board, or to 
only one particular mode of delivery for a particular service sector.  It will be appreciated that when 
the GATS was being negotiated in the late 80s and early 90s, de-monopolization of electricity 
utilities and unbundling of functions had barely begun. In the circumstances, it is understandable 
that there were few specific commitments that bear upon the services entailed in the provision of 
electricity. 

Moreover, as Zarilli notes, there is no clear and precise classification that would facilitate the 
scheduling of specific commitments on energy services in GATS: “The WTO “Services Sectoral 
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Classification List” (document TN-GNS/W/120) does not include a separate comprehensive entry 
for energy services. The United Nations Provisional Central Product Classification (UNCPC) also 
does not list energy services as a separate category.”  As she goes on to observe, Annex 1 in the 
CPC does provide a list of energy related services that might fall under various classifications, 
ranging from consulting to construction to transportation services, and there are a few energy related 
sub-classifications in the WTO scheduling document.  Interpreting whether an activity that is not 
explicitly scheduled is nevertheless included within a classification or sub-classification in a 
Member’s schedule is a complex exercise, which may include resort to materials such as negotiating 
history; see the US-Gambling Appellate Body report. 

A provision of the GATS that may be particularly relevant to grid access issues and that goes 
beyond the provisions on state trading enterprises in the GATT is Article VIII on Monopolies and 
Exclusive Service Providers.  Here there are some disciplines on anti-competitive behavior by such 
entities, including: “2. Where a Member's monopoly supplier competes, either directly or through an 
affiliated company, in the supply of a service outside the scope of its monopoly rights and which is 
subject to that Member's specific commitments, the Member shall ensure that such a supplier does 
not abuse its monopoly position to act in its territory in a manner inconsistent with such 
commitments.” 

5.4 Examples of Grid Access Issues Related to Trade in Renewable Energy 
Goods and Services 
Mandatory standards (technical regulations within the meaning of WTO law as discussed above) are 
of vital importance to national grids and standards for electrical equipment have a long history. 
There are important legitimate reasons to impose technical requirements that burden producers of 
renewable energy, including reliability and security of the grid. For the purpose of this paper 
reliability is not the ability of renewable sources of supply such as wind and solar to supply 
electricity on demand but, amongst other things, the ability to provide clean power when connected 
to the grid through all phases of operation from minimum to maximum rated load, to meet standards 
for low voltage ride-through (the ability of a wind farm to stay connected to the grid and not affect 
grid stability during a low voltage event), to be able to work with reasonable gate closure times and 
to provide facilities that can be effectively managed by the grid operator in conjunction with other 
energy sources. It would be very unusual if these were explicitly discriminatory against imported 
renewable energy. 

Gate time issues are very relevant to renewable intermittent power sources but, again, that is an 
issue for the grid operator and for international harmonization - here it is an issue of renewables v. 
traditional methods of managing the grid.  The main question would be whether there is de facto 
discrimination-i.e.  Are technical requirements written in such a way as to favor domestic 
producers? Here the most pertinent WTO discipline is the requirement that technical regulations be 
based on international standards and that they not constitute “unnecessary obstacles to trade.”  On 
the matter of international standards, generally these do not currently exist with respect to 
interconnection to the grid of renewable sources. The barriers to trade between jurisdictions within 
the US, for example, created by many diverse and inconsistent requirements in different US states 
has led the US Federal Energy Regulatory Commission to promulgate federal standards (with 
respect to interconnection of wind generation sources to the grid, for instance.) 

Some traditional grid management approaches may disadvantage renewable energy but it may be 
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possible to introduce alternative approaches that achieve the goals in question while being less 
restrictive of trade in electricity generated from renewable sources.  For instance, a FERC study on 
wind power and the grid notes: “Transmission services that allow for the unique operational 
characteristics of wind energy such as conditional firm, curtailable firm, priority nonfirm, and 
hourly firm may offer wind generators increased certainty for gaining access to the transmission 
grid. Measures can also be taken to reduce the impact of imbalance penalties and innovative 
methods can be developed to allow wind resources to contribute to regional reserve requirements 
and capacity markets.”  Adopting such alternative approaches where feasible is required by the TBT 
obligation that technical regulations not constitute an “unnecessary obstacle” to trade. 

The need for standards is no less for international grids and as such transnational grids grow and 
develop, national grids or portions of national grids wishing to interconnect with the new 
international grids will have to meet international standards of reliability, quality, manageability etc.  
Furthermore, this implies that equipment hooked to national grids will also have to meet 
international standards particularly where such equipment will effect stability and reliability.  These 
considerations will automatically extend to facilities producing renewable energy.  Indeed, the 
current emphasis on interconnecting grids internationally should naturally lead to the creation of 
international standards. The TBT Agreement requirement that international standards be used as “a 
basis” for technical regulations where they exist and are effective and appropriate ensures that 
international standards are widely used once they have been promulgated.  The meaning of 
“international standard” is however not defined in the TBT Agreement; but presumably these are 
standards from international standardization bodies, which the TBT Agreement defines as 
organizations that are open to participation by the standardization bodies of all WTO Members.  
This would seem to mean that standards developed by entities responsible for regional grids (as 
opposed to the IIEE for instance) would not be deemed “international” for purposes of TBT 
requirements.” and procedures to establish compliance with those regulations (“conformity 
assessment” in WTO language, under the TBT Agreement) may result in “unnecessary obstacles to 
trade,” within the meaning of TBT or may constitute even if they do not distinguish on their face 
imports from domestic production, de facto discrimination, depending on the nature and scale of the 
disparate negative impact on imports. 

Compliance 

Compliance with national/regional/local regulations (and in many jurisdictions such as Denmark all 
three will be involved) can be a lengthy, costly and burdensome process.  This is why the European 
commission requires that member states streamline access procedures for grid connection of 
distributed generation. A lack of such streamlining can add significantly to the time it takes to 
build a project as well as the cost. Conversely, streamlined procedures - and even better - 
procedures that are similar or identical between various jurisdictions - will allow renewable energy 
producers to maximize resources and the potential for profitability. 

Jurisdictions that make the strongest efforts in this direction will advantage their own renewable 
energy companies, conversely complex and cumbersome local procedures with many local 
idiosyncrasies while hampering all will tend to disadvantage foreign entrants to the local industry 
the most.  Whether in a given case this extra disadvantage amounts to de facto discrimination under 
the National Treatment obligation would require a very careful inquiry into the facts of each 
situation and the nature and scale of the disproportionately disadvantageous affect on foreign market 
actors. 

At the same time, the conformity assessment provisions of the TBT Agreement provide:  “5.1.2 
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conformity assessment procedures are not prepared, adopted or applied with a view to or with the 
effect of creating unnecessary obstacles to international trade. This means, inter alia, that 
conformity assessment procedures shall not be more strict or be applied more strictly than is 
necessary to give the importing Member adequate confidence that products conform with the 
applicable technical regulations or standards, taking account of the risks non-conformity would 
create. Further, the TBT Agreement provides that “Members shall ensure that 5.2.1 conformity 
assessment procedures are undertaken and completed as expeditiously as possible and in a no less 
favourable order for products originating in the territories of other Members than for like domestic 
products;. . .” Further, the TBT Agreement contains provisions concerning transparency and 
notification of technical regulations. 

Idiosyncratic local regulations may also drive up costs and hamper foreign competitors.  For 
instance in Denmark's Greater Copenhagen Region, the regional authority has set a height restriction 
on wind-turbine towers of 70 metres, despite the fact that this is ten or more metres below the 
optimal height for constructing the most efficient modern wind turbines (Soren, 2005).  The 
consequence of this is that local manufacturers build special models to satisfy parts of the local 
market but the market is too small to encourage foreign producers to build a special, short model 
just for Denmark.  Here most relevant is the requirement under the TBT Agreement that technical 
regulations not constitute an “unnecessary obstacle to trade.”  Is the idiosyncratic height restriction 
really necessary to achieve a legitimate public policy objective? 

Technical Specifications of Equipment 
In order for wind power in the United States to gain greater acceptance the Federal Energy 
Regulatory Commission (FERC) mandated a low-voltage ride-through standard.  This standard 
allows complying wind farms to remain connected to the grid during low voltage events.  It is 
noteworthy that this standard was hailed as bringing U.S. practice closer to European practice 
(where wind farms are connected to the grid continuously) and the Danish wind turbine 
manufacturer, Vestas was closely involved in helping the FERC develop the new grid access 
standard for wind farms of which the ride through provision was a key part.  This example is an 
illustration of how standardization can remove obstacles to trade in renewable energy equipment 
while not undermining and actually facilitating legitimate public policy objectives concerning 
reliability of the grid.  The standard in question was designed to open up the market to imported 
equipment rather than to place an obstacle in the way of such trade. 

Minimum Prices and Quotas 
The characteristics of these two policy instruments are summarized by Fouqet et al. (2005): “The 
minimum price system is characterized by a legally determined minimum price and an obligation on 
the part of the grid operator or utility to purchase “green” electricity.  In contrast, the key 
components of quota schemes are government mandates for specified groups of market participants 
to purchase or sell a minimum quantity of capacity or amount of electricity from renewable energy. 
The government allocates certificates in order to ensure compliance with the mandated quantity.” 

The case of quota schemes poses a rather different set of issues.  In a document produced for the 
Commission on Environmental Cooperation under the North American Free Trade Agreement, 
Horlick et al (2001) have argued that US state renewable portfolio standard (RPS) laws, which 
require retail sellers of electricity to include in their portfolios a certain percentage or amount of 
electricity from renewable sources, may violate the National Treatment provisions in the GATT.  
This conclusion is in large part based on the assumption that “Electricity produced from renewable 
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resources has exactly the same qualities as electricity generated from other (conventional) resources 
and it is the same whether domestically produced or imported.”  

On the basis of this assumption Horlick et al. apparently consider it a foregone conclusion that 
electricity from renewable sources would be found to be a like product to electricity from non-
renewable sources. As has been pointed out in lengthy response to their study by the Union of 
Concerned Scientists, the legal analysis of Horlick et al is questionable in some respects.  It seems 
based on the presumption that the WTO adjudicator could never find that two products with similar 
physical characteristics are nevertheless “unlike”, for example, because the other factors probative 
of “likeness”, such as consumer habits, point to a finding of “unlikeness.”  (Hempling and Radar). 
The evidence must necessarily include evidence of consumer preferences and habits, a factor that 
the Appellate Body has held must be addressed before making a determination of likeness.  In this 
respect, Hempling and Radar note: “The public’s demand for renewables, as evidenced by the 
interest in diversity and the willingness to pay more for the product, demonstrates that the purchase 
decision has more dimensions than merely physical ones.”   

Even if renewable sourced energy were deemed to be a “like” product to nonrenewable sourced 
energy, a finding of Article III: 4 violation would require the additional step of a determination of 
“less favorable treatment” of imports.  Horlick et al conclude that “the generating methods included 
in the renewable portfolios tend to disadvantage out-of-State producers, including foreign importers, 
because of different regulatory, topographic and environmental conditions which influence 
electricity generation in different regions and countries." National Treatment, however, cannot 
possibly be interpreted to require a government in its regulations to neutralize the comparative 
advantage that some producers have over others due to such locational factors. This would be 
contrary to objectives of the WTO as stated in the Preamble to the WTO Agreement, including 
optimal use of the world's resources. 

6. Renewable energy integration in restructured electricity industries 
Renewable energy currently provides 14% of the world’s energy supply and is projected to remain 
at the fraction by the IEA despite a projected 60% increase in global energy consumption by 2030 
(Figure 13). As shown in Figure 14, renewable energy resources are often transformed into electrical 
energy for transfer to end-user premises (direct biomass combustion is an exception, and hydrogen 
may in future provide an alternative energy pathway). Thus it is important to consider the question 
of integration of renewable energy resources into the electricity industry. The IEA has been engaged 
in such activities for some time under implementing agreements for wind energy 
(www.ieawind.org) and photovoltaics (www.iea-pvps.org). For example, IEA (2005a) discusses the 
issue of managing variability of wind power and other renewables. Outhred and MacGill (2006b) 
discuss similar issues in the Australian context.  

Distributed renewable energy resources are (often geographically dispersed) energy fluxes, some 
storable to varying degrees within varying timescales, some not storable at all. Forecasting is an 
important issue for all renewable energy resources, particularly those that are not storable, such as 
wind and solar energy. Different forecasting objectives may arise for security and commercial 
regimes unless they have been designed to be closely compatible. 

Some renewable energy resources are best regarded as shared public resources – e.g. solar and wind 
energy – raising policy issues about access, management and forecasting accountability, particularly 
as they are often transformed into electrical energy using privately owned generators, which is then 
injected into shared networks. For example, relationships between wind energy fluxes at different 

Managing the Challenges for Integrating Renewable Energy into Electricity Industries p18 

yale school of forestry & environmental studies 

www.iea-pvps.org
www.ieawind.org)and


 

 

88 from debate to design: a report on the work of the reil network 2007-08 

locations means that privately owned wind farms cannot always be regarded as fully independent 
commercial entities. Solar energy has similar characteristics. Figure 9 shows an example of structure 
in the atmosphere that can create a relationship between wind (and solar) energy resources over a 
large area. 

Figure 10 shows an Australian wind farm responding to a period of high and then declining wind 
speed over a 24-hour period. The wind farm initially shuts down due to excessive wind speed then 
restarts. Its output then declines initially slowly and then later rapidly as the wind speed steadily 
drops towards cut-in speed over the rest of the day. Such behaviour may impose significant ramping 
duties on other generators and, should, if possible be forecasted in a manner that is useful for 
commercial and security regimes. However, the public good nature of the wind energy resource 
blurs accountability. 

6.1 Effects of electricity industry scale on renewable energy integration 
Single user and small community electricity industries must use local renewable energy resources 
unless they can be transported to site (e.g. some biomass). It is more important to involve end-users 
to a greater extent in design, planning and operating decisions in small electricity industries than it is 
in larger electricity industries (e.g. Retnanestri et al., 2006). 

Electricity industries with larger geographical scale can take advantage of any renewable energy 
resources within the network reach of that electricity industry, subject to network losses and flow 
constraints, which may be device-specific or system security constraints. Larger electricity 
industries may also be better able to absorb variations in electricity output from renewable energy 
sources. Renewable energy generators that are located away from major load centres and existing 
generation (e.g. wind farms) may require potentially expensive network augmentation to avoid flow 
constraints. 

Subject to flow constraints, electricity networks can, in principle, exploit any diversity that exists 
between resources at different locations. Exploiting diversity is particularly important for non-
storable resources such as wind or solar energy fluxes, which can vary dramatically in time and 
space. However, power systems have been traditionally designed for unidirectional energy flow 
from large, remote power stations to urban centres. The use of dispersed, time varying renewable 
energy generators is more likely to result in bi-directional flow as shown in Figure 15, which can 
lead to problems with voltage management and fault protection.  

As previously discussed, questions of international law may arise for electricity industries of large 
geographical scale. 

6.2 Compatibility of renewable energy with the electricity industry 
If we use the analogy of the electricity industry as a single machine, renewable energy generators 
become new component types for that machine. It follows that compatibility will be an important 
issue, particularly given the complexity of electricity industries as illustrated in Figure 16. 
Compatibility will be considered in governance, commercial, security and technical dimensions. 

Technical issues 
The technical issues associated with renewable energy compatibility relate to the ability of 
renewable energy equipment to function effectively as part of the electricity industry as it exists 
today. Equipment must meet engineering requirements with respect to voltage, frequency, waveform 
purity, ability to rapidly isolate faulty equipment from the rest of the industry and reasonable ability 
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to withstand abnormal operating conditions (fault ride through). Depending on the context there 
may be additional technical requirements with respect to control over operating level and the ability 
to actively contribute to voltage management. Technical requirements can usually be effectively 
dealt with in connection rules (e.g. AEMC, 2006b). 

Security issues 
Security issues can be regarded as an extension to technical issues from the component to the local 
or global industry level. They arise at both the transmission and distribution levels (IEA, 2005a, 
Outhred, 2003). 

Transmission-level security issues can be industry-wide and are mostly related to the ability of 
renewable energy generators to: 

Ride-through disturbances emanating from the power system and thus avoid contributing to 
cascading outages. 

Reduce output if needed to avoid overloaded or insecure power system operation. 

Contribute to voltage and frequency control and to stabilising system operation following a 
disturbance. 

Behave in a manner that can be adequately predicted by mathematical models for use in power 
system simulation studies and that can be adequately forecasted for system security assessment 
and for informing derivative markets. 

Distribution-level security issues are local and mostly relate to the ability of renewable energy 
generators to: 

Contribute to voltage control in the vicinity of, and down stream from, the generator, while 
complying with islanding policy requirements. 

Contribute to managing distribution network flows in the vicinity of the generator. 

Avoid excessive fault levels while still contributing to fault identification and clearance. 

Avoid contributing to (or actively reduce) waveform distortion. 

Behave in a manner that can be adequately predicted by mathematical models for use in power 
system simulation studies and that can be adequately predicted by forecasts of future wind farm 
production for use in system security assessment and derivative markets. 

Some of these issues can be managed via connection guidelines and technical connection 
requirements, e.g. BSCE (2004), AEMC (2006b). The latter includes obligations for the provision of 
operating data, an important resource for which appropriate provisions should be made. 
Mathematical models and forecasting remain open research questions. 

Governance issues 
Governance issues are addressed here in the sub-categories of institutions, legislation and policy. 

Institutional issues include the development and implementation of: 

A robust security regime that can effectively manage the additional uncertainty associated with 
variable, non-storable renewable energy fluxes. This cannot be taken for granted, even in the 
absence of significant renewable energy penetration (e.g. World Energy Council, 2006).  

An efficient commercial regime that can correctly value uncertain, time-varying renewable 
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energy generation at both transmission and distribution levels with respect to both energy and 
ancillary services, as well as encourage compatible technologies such as reversible storage and 
flexible generation and demand. 

An effective regulatory regime that correctly manages the interface between renewable energy 
generators and regulated network service providers, with respect to technical and commercial 
terms for connection. 

Compatible institutional arrangements for other energy vectors, including the natural gas 
industry, to support the use of flexible gas-based generation to accommodate time varying 
renewable energy generation. 

Legislative issues include: 

Internalisation of the increasing environmental costs associated with fossil fuel combustion. 

Non-discriminatory treatment of risks associated with different energy resources, particularly 
between renewable energy forms, fossil fuels and nuclear energy. 

Policy issues associated with renewable energy compatibility can be characterised as: 

Prioritisation between the various societal objectives for the electricity industry: system security, 
supply reliability, economic efficiency, social equity and environmental impact.  

Support for appropriate innovation in renewable energy technologies in a manner that enhances 
compatibility. 

Support for the installation of renewable energy technologies in appropriate locations and at an 
appropriate rate, with the objective of avoiding unnecessary costs. This involves a broad range 
of policy issues including planning processes, payment mechanisms and the establishment of a 
level playing field for renewable energy technologies in subsidy terms. 

Design of forecasting regimes for renewable energy fluxes (both primary energy and associated 
electricity production), with appropriate specification of industry-level and generator-specific 
roles and accountabilities. 

Strengthening and interconnection of transmission networks to enable electricity industries to 
take advantage of geographical diversity and to increase their capacity to absorb variable output 
from renewable energy generators. 

Compatible infrastructure development and restructuring of other energy industries such as 
natural gas, to accommodate the variable output from renewable energy generators. 

Development of market-pull policies to complement technology-push policies, in a manner that 
minimises the costs of renewable energy integration. 

Commercial issues 
The commercial issues associated with compatibility can be split into financial and legal aspects: 

Financial support for investment in appropriate renewable energy generation (type, location, 
timing) while avoiding inefficient subsidy. 

Development and implementation of commercial regimes at both transmission and distribution 
levels that can accommodate renewable energy generation on a level playing field with respect 
to traditional generating technologies and that encourage investment in complementary 
technologies such as reversible energy storage, responsive generation and responsive demand. 
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Development and implementation of commercial regimes that correctly specify and allocate risks 
associated with renewable energy technology and encourage and facilitate efficient (physical and/or 
financial) risk management by either renewable energy generator owners themselves or by other 
appropriate parties. 

7. R&D on renewable energy integration: outcomes and identified needs 

7.1 General renewable energy integration 
IEA (2006) reviews R&D priorities for renewable energy. It focuses mainly on technology 
development but also reaches the following conclusions relevant to renewable energy integration 
(pp 186-187): 

The issue of renewable energy integration into the electricity and heading grids of 
intermittent renewable sources remains a challenge and should be addressed via technology 
advances and adjustments in policy and regulatory frameworks. Interconnection safety, 
codes and standards that address the intermittent nature of renewables have made great 
strides in the last decade but more work remains. 
There is a growing interest in distributed energy systems as an adjunct or partial 
replacement of traditional electricity and heating grids. Distributed energy systems directly 
address the growing need for energy security, economic prosperity and environmental 
protection. These systems are often located closer to the consumer and are more efficient 
and reliable. 

IEA (2005a), which investigated options and strategies for managing the variability of wind power 
and other renewables found that there were “six main areas of structural change that will directly 
benefit renewables” (p 47): 

 Increased grid capacity and cross-border connections, corresponding to the projects from 
the IEA’s WEO. 

 Balancing/regulating markets that are cost-reflective, transparent and interconnected with 
gate closure times reflecting the technical and economic needs on the system. 

 Enhanced uptake of efficient demand-side response mechanisms. 

 Installation of more flexible generating capacity, including hydro-power and biomass, as 
capacity reserves and increased efforts to reduce costs of novel storage solutions to widen 
the number of strategic options. 

 A mix of different renewable energy technologies, taking advantage of different natural 
cycles and thus reducing volatility and uncertainty. 

 Improved forecasting and modelling of natural fluctuations and increased utilisation of 
communication technologies to disseminate this information between grid operators and 
markets. 

These involve a range of technical, economic and policy questions, including how to strengthen 
electricity and gas infrastructure, how to improve the implementation of electricity industry 
restructuring, how to encourage an appropriate mix of different renewable energy technologies and 
how to undertake forecasting in a way that addresses the needs of the various stakeholders. 
Compatible gas industry restructuring is another important issue. 
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Gross et al. (2006) reports on a study of the costs and impacts of intermittent generation on the 
British electricity network. The report defines intermittent generation as that for which the output 
varies with environmental conditions and the operator can only control output in a downward 
direction by “spilling” the resource. While drawing mainly on experience with wind energy, the 
report also considers other intermittent resources such as solar and wave energy. It reaches the 
following conclusions: 

 There are two categories of impact, to do with managing short-run fluctuations and longer-
term system reliability, which we will characterise here as short- and long-term resource 
adequacy respectively. The extent of the impacts depends on how effectively resource 
adequacy is managed as well as on the characteristics of the intermittent generation 
(including its forecast-ability) and the nature of the other resources available to the 
electricity industry. 

 To keep impacts low, policy should encourage diversity in renewable energy generation type 
and location, investment in complementary resources (supply, storage and end-use), and 
monitoring of reliability outcomes using indicators appropriate for high levels of 
intermittent generation. 

7.2 Wind energy integration 
Wind energy has received particular attention with respect to renewable energy integration because 
it is the first of the “new” renewable energy forms that exploit non-storable energy fluxes to reach 
high levels of penetration in electricity generation. 

In 2001, the IEA implementing agreement for wind energy (www.ieawind.org) produced a report on 
long-term R&D development needs for the time frame 200-2020 (IEA, 2001) that contained the 
following conclusions in the report summary (p1): 

For the mid-term time frame, R&D areas of major importance for the future deployment of 
wind energy are forecasting techniques, grid integration, public attitudes, and visual impact. 
R&D to develop forecasting techniques will increase the value of wind energy by allowing 
electricity production to be forecast from 6 to 48 hours in advance. R&D to facilitate 
integration of wind generation into the electrical grid and R&D on demand-side 
management will be essential when large quantities of electricity from wind will need to be 
transported through a grid. R&D to provide information on public attitudes and visual 
impact of wind developments will be necessary to incorporate such concerns into the 
deployment process for new locations for wind energy (especially offshore). 
For the long-term time frame, it is of vital importance to perform the R&D necessary to take 
large and unconventional steps in order to make the wind turbine and its infrastructure 
interact in close co-operation. Adding intelligence to the complete wind system and allowing 
it to interact with other energy sources will be essential in areas of large-scale deployment. 
R&D to improve electrical storage techniques for different time scales (minutes to months) 
will increase value at penetration levels above 15% to 20%. 

At present, the IEA implementing agreement for wind energy has a number of tasks that explicitly 
address wind integration issues at the transmission level: 

Task 21: Dynamic models of wind farms for power system studies 

Task 24: Integration of wind and hydropower 
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Task 25: Power system operation with large amounts of wind power 

In addition, other organizations are undertaking substantial R&D into wind energy forecasting and 
quite demanding functional requirements are now being specified for wind forecasting systems:  

In Australia, AEMC (2006) proposes revised technical rules for generator connection, including 
wind generators. As well as meeting technical standards, generators are required to provide 
information on energy production via the system operator’s SCADA system. NEMMCO 
(2006b) sets out functional requirements for an Australian Wind Energy Forecasting System 
(AWEFS) that include forecast horizons from 5 minutes to two years for individual wind farms 
and, in an aggregated fashion, for wind farms in NEM market regions (up to the order of 
1000km across) as well as smaller areas designated by the National Electricity Market 
Management Company (NEMMCO) for security reasons, which it may change from time to 
time depending on factors such as evolving transmission network flow constraints.  Our research 
group at the University of New South Wales, with financial support from the Australian 
Greenhouse Office, is participating in a collaborative research program to facilitate high levels 
of wind energy penetration in the National Electricity Market. Further information on this 
project is available at www.ceem.unsw.edu.au, including reports of two recent workshops on 
wind forecasting and wind integration issues respectively. 

Van Zandt (2006) and Adams (2006) report on the recently completed Ontario Wind Integration 
Study and outcomes to date. Key findings for R&D include: 

Wind farm data is of vital importance but lacking at this stage, apparently across all North 
America –power output and associated meteorological data should be collected from all 
wind farms (requirements of this type are now included in the Australian National Electricity 
Rules) 

Wind farms should have advanced control capability to contribute to voltage and frequency 
control and to allow curtailment when required for system security reasons 

There will be an increased need for flexible resources to handle the increased variability in 
energy flows due to the use of wind energy 

With high levels of penetration, wind farm output may have to be curtailed for system 
security reasons, for example during low load periods. However, this need could be reduced 
by the development of a more accommodating resource mix that included more flexible 
generation and loads. 

The importance of wind farm geographical diversity cannot be understated. Policies should 
be developed to encourage spatial and temporal diversity in the development of wind energy 
projects. 

Electricity industry restructuring should evolve in a manner that efficiently manages network 
flow constraints, while avoiding system security violations.  

The Alberta Electric System Operator (AESO) is currently commencing its Wind Power 
Forecasting Pilot Project that will involve the comparison of wind forecasts for 12 wind farms 
for a year. One US and two European wind forecasting vendors are participating in this project, 
which has the intent of enabling AESO “to integrate as much wind as is feasible into the grid 
without compromising system reliability or the fair, efficient and openly competitive operation 
of the market”. This is part of a larger project to develop a “Market and Operational Framework 
for Wind Integration in Alberta” (www.aeso.ca/10741.html). 
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7.3 Priorities for further R&D on the integration of renewable energy 
Innovation in renewable energy integration in restructured competitive electricity industries can be 
thought of as a decentralised, symbiotic innovation process, involving government, regulators, 
industry participants, technology developers & researchers. It involves aspects of both technology 
push and market pull (IEA, 2003b, Figure 1, p14), as well as matters of institutional design.  

Priorities for R&D on the integration of renewable energy technologies into electricity grids 
The studies reviewed in the previous section provide a consistent list of R&D priorities: 

Data collection and analysis to support better understanding of the impacts in practice (which 
may be context-specific) of high levels of wind energy penetration. 

Enhanced forecasting techniques that can predict not only the behaviour of individual renewable 
energy generators but also the behaviour of groups of generators aggregated in ways that are 
appropriate in a particular power system context. Such forecasting techniques should pay special 
attention to unusual, extreme behaviour because of its importance to security assessment – 
differential behaviour may be important as well as summated behaviour. For example, Figure 11 
shows a forecast of an anticipated pattern of changes in wind speed and direction, which is 
produced by the Australian Bureau of Meteorology for bush fire management (Xinmei and 
Mills, 2006). A forecast of this type would also be useful for predicting large changes in the 
output of groups of wind farms. 

Further refinement of electricity industry restructuring to provide appropriate commercial 
signals (cash flow and legal obligations), effective in both operation and investment times-
scales, for diversity, flexibility and controllability in renewable energy generation, as well as 
flexibility and controllability in non-renewable energy generation and end-use energy services 
(supported by compatible gas industry restructuring).  

Further refinement of electricity industry restructuring with respect to developing short-term and 
long-term resource adequacy and security management strategies that are consistent with high 
levels of renewable energy penetration. 

Further refinement of electricity industry restructuring with respect to the provision, 
management and pricing of network services. 

Technology issues for the integration of renewable energy technologies into electricity grids. 
Rapid progress is being made on resolving the underlying technical issues associated with 
renewable energy integration for relatively mature technologies such as wind generators. However, 
there is now an increasing need for a multidisciplinary and multi-party approach to R&D to address 
interactions between commercial, economic, environmental, policy, regulatory & technical issues. 

For example, manufacturers of renewable generators often design them for remote monitoring, 
functional upgrade and control, to facilitate field deployment of large numbers of generating units. 
Such generators could often provide security regime functionality to contribute to voltage and 
frequency control, respond to system operator start-up or curtailment directives and provide on-line 
data collection, analysis (including forecasts) and data transmission to a system and/or market 
operator. Without clear commercial signals as to the value of such functions to the power system, 
they may not be provided. 

Similarly, the development of satisfactory mathematical simulation models requires cooperation 
between manufacturers, generator owners, network service providers and system operators. While 
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progress is being made in a general sense, there will always be context-specific issues that must be 
addressed by the particular parties concerned. 

Specific requirements for technical R&D include the design and demonstration of: 

Distributed resource systems consisting of embedded generators and possibly reversible storage 
and flexible demand that can contribute to efficient use of distribution network assets through 
the management of energy flows and quality and availability of supply attributes. 

Communication and control systems that enable distributed systems to function effectively and 
have interoperability with distribution network data acquisition and control systems. 

Advanced metering and information technologies that can measure and communicate the time-
varying value of interval energy and ancillary service contributions by end-users and distributed 
resources. 

Control and optimisation technologies for industrial, commercial and residential end-use 
equipment that can facilitate flexible end-user response to time-varying prices and security 
management protocols. 

Improved power electronic devices that have lower life-cycle costs and can withstand higher 
voltages, currents, switching frequencies and power densities. 

Compact, high capacity and cost-effective reversible energy storage technologies. 

Modelling tools that can support the design and performance analysis of distributed resource 
systems. 

Governance issues for the integration of renewable energy into electricity grids 
Policy R&D should include: 

Further refinement of our understanding of the innovation processes associated with renewable 
energy generation, considering both the development of individual technologies and their 
successful uptake, and their deployment and integration into large and small electricity 
industries (e.g. Carbon Trust, 2006, Retnanestri et al., 2005). 

Review and enhancement of policies for electricity and gas industry restructuring to 
accommodate high levels of renewable energy penetration. This should include consideration of 
the sharing of responsibilities between the different categories of decision-makers with respect 
to forecasting and the management of resource adequacy and security from the short-term to the 
long-term future. Institutional arrangements are important as well as the detailed design of the 
security and commercial regimes. 

Review and enhancement of policies to incorporate the costs of environmental impacts in 
general and with respect to those associated with fossil fuel combustion in particular. This 
should include careful consideration of the roles of tradeable environmental instruments; 
environmental taxes and direct physical constraints on emissions (e.g. see discussion in 
Lohmann, 2006). 

Prioritisation of the various societal objectives for the electricity industry: system security, 
reliability of supply, economic efficiency, social equity and environmental impact. 

8. Conclusions 
There has already been considerable R&D effort into the integration of renewable energy into 
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restructured electricity industries, however much remains to be done. There are issues to address for 
electricity industries of all sizes, from isolated rural households in developing countries to 
continental scale power systems. There is an increasing need for a multidisciplinary, multi-national 
and multi-party approach to R&D to address interactions between commercial, economic, 
environmental, policy, regulatory & technical issues.  
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Appendix A: Commentary on issues raised by participants in the IEA 
workshop on 20/11/06 

Issue Commentary 
Categories of RE  

 

Storability of primary energy resource affects ease of integration:  Should we focus on wind 
energy as an important but difficult case? The key issue is not so much the variability as the 
predictability of wind energy in an aggregate sense, where aggregation is geographic to a scale 
that depends on the technical characteristics of the host power system and that may change with 
time. Present wind forecasting techniques are in their infancy and, in many cases, are focussed 
on the wrong problem (from an engineering perspective) due to poor electricity market designs – 
e.g. day-ahead forecasts for individual wind farms. 
Potential for “disruptive” technologies with respect to the traditional electricity industry 
paradigm:  
Perhaps most likely with PV, biomass, power electronics, energy storage and advanced metering 
interfaces and distributed control. What emphasis should we give to these possibilities? At the 
very least I think we should be designing systems that can accommodate them. 

Network connection 
& augmentation for 
RE 

 

 

Connection at transmission versus distribution level: Differences can be due to design features of 
governance, technical, security and commercial regimes. What are the fundamental differences 
as against cosmetic differences (we could discuss this)? 
Extent of grid augmentation required: Who plans, designs, builds & pays, particularly when 
multiple owners or different technologies are involved? Again the answers reflect choices in 
regime design. 

Nature of the host 
electricity industry 

 

 

 

 

 

Continental scale electricity industries: These typically suffer from inconsistencies in one or 
more of the Regimes. In fact, the Australian National Electricity Market probably has one of the 
highest levels of consistency. Thus in future work, it may be useful to explore how well 
integrated, in governance, security, technical and commercial terms, the continental-scale 
networks of Europe and North America are, and how they could be improved. 
Isolated State-level electricity industries: There are at least some particular characteristics that 
favour or deter renewable energy integration. Future work could document this and suggest 
ways in which systems might be improved. 
Small community and residential scale industries:  There are at least some particular 
characteristics that favour or deter renewable energy integration.  Future work could document 
this and suggest ways in which systems might be improved. 
Generation and demand characteristics:  There are at least some particular characteristics that 
favour or deter renewable energy integration.  
Network characteristics: Are there particular characteristics that favour or deter renewable 
energy integration? 

Effectiveness of the 
decision-making 
regimes 

 

 

 

 

 

Technical regime characteristics: How well defined are technical connection requirements and 
other mechanisms that help to ensure that the electricity industry can operate as a single 
machine with high levels of renewable energy penetration? How can we improve technical 
robustness? 
Security regime characteristics:How robust is security with respect to the additional uncertainty 
& variability associated with non-storable renewable energy? How can we improve security 
robustness? 
Governance regime characteristics: Are the formal governance arrangements for the industry 
sufficiently effective and robust to support high levels of renewable energy penetration? How 
can we improve governance robustness? 
Commercial regime characteristics: Can the formal market design accommodate high levels of 
renewable energy penetration and correctly price electrical energy, ancillary services and the 
associated financial risks? How can we improve commercial robustness? 
Regime compatibility & interfaces: Are the four regimes implemented in a compatible manner? 
Are the interfaces between the regimes well defined and effective? 
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Primary 
energy 
forms 
e.g: 

coal, gas, 
nuclear, 

renewable 

energy losses & external impacts 

generation transmission distribution 

The electricity supply industry 
end-use 

equipment 
delivering 

energy 
services 
eg: light, 

heat, 
motive 
power 

transmission distribution treatment 

The natural gas supply industry 

Figure 1. Energy conversion chains for the electricity and gas industries 
(Outhred, 2006b) 

Figure 2. Uncertainties and risks to the delivery of end-use energy services 
(geographically localised issues in blue) (Outhred, 2006b) 
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w of end-use energy services in the electricity 
industry & their management by centralised and decentralised decision-

making (Outhred, 2006b) 
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Figure 3. A decision-making framework for a restructured electricity industry 
(Outhred, 2006b) 

Figure 4. Risks to the flolow of end-use energy services in the electricity 
industry & their management by centralised and decentralised decision-

making (Outhred, 2006b) 
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Figure 5. Shared responsibility for managing risks to energy service flow 
(Outhred, 2006b) 

Figure 6. Relationship between the transmission-level security regime and the 
commercial regime (Outhred, 2006b) 
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Spot market forecasts 
& 

derivative markets 

Frequency control 
ancillary service 
markets, period t

Security projections 
& FCAS 

derivative markets 

FCAS markets 
for period t+1 

Spot market 
for period t 

Spot market 
for period t+1 

time 

spot 
period t 

spot 
period t+1 

increasing uncertainty looking forward 

Ancillary services 
& security 

Energy markets 

Figure 7. Relationship between the security regime and ancillary service and 
energy spot & derivative markets (Outhred, 2006b) 

Figure 8. Industry structure to treat end-users in an even-handed manner with 
generators (Outhred, 2006; Outhred and MacGill, 2006a) 
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Figure 9. A low-pressure cell over southern Australia 

Figure 10. A wind farm shutting down and then restarting due to a period of 
high wind speed (Kay et al, 2006) 
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Figure 11. Wind change forecast chart (Xinmei and Mills, 2006) 

Figure 12. Interactions beractions between decision-makers in a restructured electricity 
industry (Thorncraft, 2006) 
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Figure 13. Global energy supply and the role of renewable energy (NREL) 

Figure 14. Renewable energy pathways from resource to end-user 
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Figure 15. Bi-directional power flows may result from the use of dispersed 
electricity generation technologies, particularly time-varying renewable 

energy generation (NREL) 

Figure 16. The structure of a typical US power system, illustrating its 
complexity (NREL) 
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Australian Case Study* 
Louisa Fitz-Gerald, Associate, Baker & McKenzie’s Global Climate Change and Clean 
Energy Practice; REIL 
Paul Curnow, Partner, Baker & McKenzie’s Global Climate Change and Clean Energy 
Practice; REIL 

executive summary 
This report is an examination of relevant international law which Australia has 
ratified and its relationship to Australia’s renewable energy sector. The objective of 
the report is to identify the barriers that this international law may present to the 
uptake of renewables, and how these barriers may be mitigated or removed. 

The report examines six key areas: three general issues (trade, investment and the 
Clean Development Mechanism) and three technology-specific areas (wind/hydro, 
biomass and offshore facilities), the barriers created by international law in these 
areas, and opportunities for mitigation of those barriers. 

Trade 
This section considers Australia’s existing and future trade agreements and their 
effects on the development of the domestic renewable energy industry and the 
international trade in renewable energy and its associated products and services. The 
section identifies renewable energy barriers and opportunities under core concepts of 
key international instruments such as World Trade Organisation Agreements and 
Bilateral Free Trade Agreements. The core concepts include general trade obligations, 
tariffs, regulations and standards, government procurement, subsidiaries and taxes 
and energy specific provisions and there is a particular focus on renewables 
technologies and services such as solar, wind, geothermal, and biofuels. 

Other trade related issues such as concern for development of domestic policies, 
protection of intellectual property when exporting and commercial difficulties faced 
in other jurisdictions are also canvassed following discussions with representatives of 
Australia’s renewables technologies industry. 

In general, discussions indicated that, to date, the Australian renewable energy 
industry has encountered few trade barriers. Instead, their primary concern was for 
domestic policies that would foster development of a robust Australian industry, 

* The REIL Australian Case 
Study has been funded by the 
Australian Department of 
Climate Change. 

The material in this Case 
Study draws extensively on a 
series of working papers 
prepared for the Renewable 
Energy and International Law 
(REIL) Project. The authors 
would like to acknowledge the 
work of Professor Robert 
Howse (University of Michigan 
Law School), Bradford Gentry 
(Yale School of Forestry & 
Environmental Studies)  and 
Jennifer Ronk (REIL), Debra 
Jacobson (George Washington 
University Law School), Linda 
Siegele (Foundation for 
International Environmental 
Law and Development), Maria 
Socorro Z. Manguiat (IUCN 
Environmental Law Centre) 
and Catherine Redgwell 
(University College London). 
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which could then expand its export potential. Major concerns for doing business 
internationally include protection of their intellectual property when they export 
renewables technology or site facilities abroad, and the frustration of dealing with 
myriad local requirements (or their selective non-enforcement) when doing business 
in certain countries, including China. These problems of intellectual property 
protection and enforcement are not unique to the renewables sector and, while they 
can be a priority issue in FTA negotiations they would not often lead to renewables-
specific terms. 

Investment 
This section considers how Australia’s existing and future investment agreements 
with other nations may facilitate or restrict the implementation of policies to 
encourage investment in renewable energies. While it would seem that international 
investment agreements (IIAs) would be designed to encourage and promote 
investment in renewable energy, the core concepts in IIAs may in fact unintentionally 
restrict the ability of host country governments to adopt policies for that purpose. In 
addition, concerns have also been raised that the protections in IIAs may not extend 
to the full range of “investments” associated with renewable energy. For example: 

● the specifics of the definitions in IIAs can have significant implications 
related to renewable energy policies by potentially excluding coverage of 
tradable renewable energy certificates (TRECs); 

● the concepts of “national treatment,” “most-favoured nation” and “non-
discrimination” under the general standard of treatment may limit a host 
country’s ability to implement Renewable Portfolio Standards if they are 
interpreted as discriminating against investments in energy projects that are 
not included in the RPS; and 

● provisions relating to expropriation may be used by fossil fuel energy 
investors to challenge newly adopted incentives for renewable energy on the 
grounds that they reduce the value of its investment and therefore constitute 
a ‘regulatory taking’. 

These concerns can be largely overcome by effective treaty design and proper 
consultation with all relevant parties prior to entry into new IIAs. 

Clean development mechanism 
As Australia has now ratified the Kyoto Protocol, Australian companies will be eligible 
to fully participate in the Clean Development Mechanism (CDM) once Australia has 
satisfied the eligibility criteria (namely, the establishment of a designated national 
authority and the fulfillment of certain methodological and reporting requirements, 
including: 

● Implementing a national system for estimating greenhouse gas emissions 
from sources and removals of emissions by sinks; and 
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● Submitting an annual inventory covering all emissions and removals of 
greenhouse gases not covered by the Montreal Protocol; and 

● Providing all necessary supplementary information required to ensure that 
Parties do not exceed their assigned amounts calculated pursuant to their 
quantified emission limitation and reduction commitments. 

Until that time, under the international rules Australian companies are still 
permitted to take advantage of the opportunities offered by the CDM: 

● As project participants in an approved project, provided approval can be 
obtained from an Annex I party that has satisfied the eligibility criteria and 
has indicated that it will approve the participation of companies from 
anywhere in the world (for example, the Netherlands and Switzerland). 

● As a project developer in a joint venture arrangement, under which the 
Australian company supplies technology, equipment or intellectual property 
to its joint venture partner; or 

● By purchasing and trading CERs through a national registry account. 

Wind/hydro 
Wind and hydro are grouped together for the purpose of this study because they are 
both large scale electricity generators that rely on environmental features in specific 
locations, and therefore face similar barriers to development (i.e. conflicts with the 
competing objective of biodiversity protection). 

Wind energy is the most rapidly growing source of renewable energy worldwide, 
and the fastest growing renewable energy industry in Australia. However, while wind 
energy development does result in substantial environmental benefits compared to 
traditional fossil fuel-fired electric generation, the construction and operation of 
both onshore and offshore wind turbines may result in potential negative 
environmental impacts on birds, bats and cetaceans, landscapes, sustainable land use 
(including protected areas), and the marine environment. 

The hydro-electricity industry has the largest installed capacity in the Australian 
renewable energy sector. Since hydro-electric resources typically require a large dam, 
or series of dams, to store the water required to generate electricity, such installations 
may bring about considerable environmental change, as local flora and fauna are 
displaced and habitat is flooded. Dams may also change groundwater flows, which 
can change the ecology of surrounding areas. No new large dams have been built in 
recent times in Australia for hydro-electric storage. 

In light of these environmental effects, certain provisions of international 
biodiversity conventions (and the legislation that implements these provisions in 
Australia) may create significant barriers for the development of these industries, by 
requiring governments to take action to conserve biodiversity and therefore prevent 
the construction and operation of wind and hydro facilities. Concrete planning and 
development guidelines that take into account the reduced impacts of best practice 
technology, and that are formulated in consultation with all relevant stakeholders, is 
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particularly important in minimising the impacts of these conventions on the uptake 
of wind and hydro energy. 

Biomass 
The environmental effects of biomass operations have the potential to raise two 
distinct issues under international law. Firstly, biomass installations that use 
municipal solid waste or other industrial or chemical waste as a raw material may 
produce hazardous waste within the meaning of the Basel Convention, which must 
be transported and disposed of according to the provisions of that convention. As this 
Convention applies only to transboundary movements of hazardous wastes, it is not 
currently relevant for the Australian biomass industry. 

Secondly, biomass firing installations produce gases containing chemicals whose 
production is restricted by the Stockholm Convention. The Convention obliges state 
parties to take measures to eliminate or reduce the release of persistent organic 
pollutants (POPs) into the environment, and imposes specific obligations on parties 
to reduce the use of biomass fuels where they do in fact produce POPs. The 
obligations under the Stockholm Convention may thus create a significant barrier for 
the development of biomass renewable energy industries within State Parties. 
However, through early support mechanisms, the government may be able to ensure 
compliance with the Convention while not disadvantaging the emerging biomass 
industry. 

Biofuels 
This section provides an overview of the two key biofuels with commercial prospects 
in Australia, ethanol and biodiesel. Currently, ethanol and biodiesel are classified 
separately and differently under the World Customs Organization’s Harmonized 
Commodity Description and Coding System (HS). 

Ethanol is deemed an agricultural good under the HS. It is also included in the 
coverage of the WTO Agreement on Agriculture (AOA) by inclusion in Annex I. As 
such, it will be easier to maintain higher tariffs and higher subsidies on ethanol than 
it would if it were considered an industrial or environmental good. Some WTO 
members have expressed an interest to have ethanol classified as an environmental 
good which would result in the reduction of subsidies available under Paragraphs 
31(iii) and 16 of the Doha Ministerial Declaration (DMD). As an environmental good, 
the protection of the domestic market of ethanol could be justified as within the 
‘green box’ under the AOA. 

Biodiesel is considered a chemical good under Chapter 38 of the HS and is not 
currently included in the Agreement on Agriculture Annex I. It is therefore not eligible 
for the same market protections as ethanol. It is possible that biodiesel could be 
considered an environmental good or to be of export interest to developing countries, 
thereby liberalising the trade of biodiesel under Paragraphs 31(iii) and 16 of the DMD. 
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Offshore facilities – wind and ocean energy 
Considerable environmental benefits arise from the use of offshore wind energy and 
ocean energy, as they are produced with zero emissions of greenhouse gases and other 
pollutants such as nitrogen oxides and sulphur oxides. At the same time, however, the 
construction and operation of offshore wind turbines is alleged to result in potential 
negative environmental impacts on cetaceans, landscapes and the marine 
environment. Similarly, taking energy from ocean movements and currents may 
cause changes to flow patterns as well as shoreline and seabed disturbance due to 
construction of inter-tidal and above sea structures, sedimentation and erosion, and 
impacts of wave, tidal and ocean current hydro installations on marine wildlife 
resulting from collision has also produced some concern. 

The international conventions that seek to deal with the protection of the marine 
environment may therefore pose barriers to the development of offshore renewable 
energy industries. For example, the United Nations Convention on the Law of the Sea 
(UNCLOS) imposes restrictions on the rights of states to use and exploit ocean 
resources, including by prohibiting pollution, regulating the disposal abandoned 
structures and creating safety zones for sea lane navigation. Appropriate design and 
careful removal of renewable energy installations at the end of their lifetime may 
serve to remove the barriers posed by these conventions for the expansion of the 
offshore wind and wave hydro industries. 

introduction 
This report is an examination of relevant international law which Australia has 
ratified and its relationship to Australia’s renewable energy sector. The objective of 
the report is to identify the barriers that this international law may present to the 
uptake of renewables, and how these barriers may be mitigated or removed. 

The report will review a variety of international law documents and the 
corresponding domestic legislation to address the following major questions: 

(a) What are they key international legal instruments ratified by Australia that 
are relevant to the renewable energy industry, and how have these 
instruments been enacted into Australian legislation? 

(b) What barriers, intended or unintended, do these international instruments, 
as well as the domestic laws that enact these instruments, create for the 
development of the renewable energy industry? 

(c) How can these barriers be managed or removed? 

section i: overview of the australian renewable energy
industry 
Australia has a diverse and innovative renewable energy industry which produced 
around 8% of the nation’s electricity in 2006, the latest date for which industry-wide 
figures are available.1 The industry also has annual sales of almost $2 billion (how to 

1 
McLellan Magasanik 
Associates Pty Ltd, Renewable 
Energy – A Contribution to 
Australia’s Environmental and 
Economic Sustainability, Final 
Report to Renewable Energy 
Generators Australia, June 
2006. 
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2 
Ibid 

3 
Ibid 

indicate Australian dollars?) and an estimated $8 billion invested in assets that 
generate electricity. Approximately $257 million has been invested per annum over 
the past five years, and a further $369 million in investment is anticipated over the 
next three years under the Mandatory Renewable Energy Target (MRET).2 With the 
change in Australia’s Government, the Coalition’s proposed Clean Energy Target has 
been abandoned. The new Labor Government has set a target for 20% of the national 
electricity supply to be generated from renewable sources by 2020. Labour plans to 
expand MRET targets from 9,500 GWh of renewable energy by 2010 to 45,000 GWh 
by 2020 and utilise existing renewable energy capacity to ensure Australia reaches its 
20% renewable energy by the 2020 target. 

Prior to the commencement of the MRET scheme, Australia’s renewable energy 
industry was primarily focused on large hydro-electricity production facilities. 
Several small-scale biomass generation projects were also developed in this period. 
Since 2001, hydro-electric and biomass capacity has continued to experience slow 
growth, fed in part by the realisation of efficiency gains and the refurbishment of 
infrastructure at existing generation sites. By contrast, solar PV and wind capacity has 
experienced rapid growth. However, while the installed capacity of renewable energy 
has grown, the actual percentage of electricity delivered to the national market from 
renewable energy sources has steadily fallen from around 11.5% in 1998 to around 8% 
currently.3 

Australian industry’s strong focus on research and development, however, has 
enabled the development of world-leading technologies, including in the field of thin 
film and silicon silver photovoltaics, hydrogen cells, photovoltaic concentrator 
technology, wind industry services, geothermal and wave hydro technology. 

In addition to technological advances, several Australian companies have built 
successful manufacturing businesses around renewable energy products and 
components. Key examples include BP Solar and Origin Energy’s solar PV 
manufacturing plants, Szencorp’s energy conservation systems, Energetech 
Australia’s wave energy devices, Keppel Prince and Air-ride Technologies tower 
manufacturing as well as a number of major manufacturers of solar water heaters led 
by Rheem Solahart. 

Finally, there are a number of successful consulting and project development 
companies participating in the renewable energy services sector both internationally 
and at home. 

section ii: legal issues 
This section will review the manner in which Australia’s domestic legislation 
implementing its international law obligations may impact on the Australian 
renewable energy industry. 

First, we will consider some general issues that may impact upon all Australian 
renewable energy sector participants (notably trade, including the Australia-US Free 
Trade Agreement, investment, and the Clean Development Mechanism). 

We will then examine each renewable technology exploited by Australian industry 
in turn (wind, biomass, hydro, solar and geothermal), and consider the issues for the 
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commercialisation and development of these technologies posed by domestic imple-
mentations of international law. 

1. trade 
This section will consider how Australia’s existing and future trade agreements with 
other nations may facilitate or restrict the development of the domestic renewable 
energy industry and the international trade in renewable energy and its associated 
products and services. It focuses on renewables technologies and services such as 
solar, wind, geothermal, and biofuels, but does not address trade issues posed by 
cross-border trade in electricity, in the expectation that for Australia such trade is 
unlikely. 

Key international instruments 
Australia is a party to the World Trade Organization (WTO) agreements, as well as a 
number of bilateral free trade agreements (FTAs), as set out in the table below. 

Australian free trade agreements (FTAs) 

Party Entry into Force 

United States 1 January 2005 

Singapore 28 July 2003 

Thailand 1 January 2005 

New Zealand 1 January 1983 

In addition, Australia is in the process of negotiating a regional agreement with 
ASEAN & New Zealand and bilateral FTAs with China, Japan, Chile, the Gulf 
Cooperation Council, and Malaysia. The Australian Government is also considering 
an FTA with Korea. 

Bilateral FTAs are arrangements where two countries have granted each other 
extensive access to each other’s market – zero or very low tariffs across almost all 
product sectors, elimination of barriers to providing services, ability to bid on each 
others’ government contracts, etc. FTAs are a WTO-legal mechanism for giving 
particular trading partners more favourable market access than that otherwise 
required to be offered equally to all fellow WTO Members under ‘Most Favoured 
Nation’ principle (as described below). 

Core concepts in the WTO and FTAs 
a) General trade obligations 
The core obligations of the multilateral trading system (as found in the WTO General 
Agreement on Tariffs and Trade (the GATT)) are that Member States are to accord 
the goods and services of fellow WTO Members 1) National Treatment (that is, give 
them the same treatment as domestic goods and services); and 2) Most Favoured 
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Nation Treatment (MFN) (that is, give the same treatment to the goods and services 
of all other Members, rather than favouring some Members over others). 

The WTO Agreements (and FTA agreements) provide a variety of exceptions to 
these obligations. For example, in services, government procurement and investment, 
Parties can carve sectors out of coverage, so that the general obligations do not apply. 
In the GATT itself, Article XX creates exceptions for otherwise illegal measures, 
provided that they are directed to certain public policy objectives (e.g., public morals, 
human health and safety, the conservation of exhaustible natural resources) and that 
such measures are not applied in a manner that is arbitrary, unjustifiable, or a 
disguised restriction on trade. 

b) Tariffs 
In the WTO, Members bind themselves to cap tariff rates for product sectors at set 
levels. They may lower their tariffs below those bindings, so long as they do so for 
products from all WTO Members. FTAs are, as noted above, a WTO-legal exception 
to this obligation. In FTAs, Parties commit to eliminate or substantially reduce tariffs 
on goods; this is usually across all sectors, though certain sensitive products can 
sometimes be excluded (for example, the US exclusion of sugar from the Australia-
US FTA). 

The FTA parties negotiate which products’ tariffs will go to zero immediately, and 
which will be phased out (sometimes over many years, in sensitive sectors). 

With numerous FTA negotiations underway, Australia can determine, for each 
agreement, those renewable energy exports for which it seeks immediate access to the 
negotiating partner’s market (for immediate or near term tariff elimination), and, 
conversely, for which imports from those negotiating partners a long term phase out 
of tariffs would be preferable. 

Australian tariffs are generally low, and tariffs on products from developing 
countries (including China and Malaysia) are given an additional preference of 5% 
under Australia’s WTO Generalized System of Preferences (GSP) program for 
imports from developing countries, so the issue of phasing out Australia’s tariffs on 
renewables is not likely to figure large in those FTA negotiations. (A possible 
exception might be biofuels feedstocks, if classified as agricultural products for tariff 
purposes.) The issue of zeroing out Australia’s tariffs might be more significant in an 
FTA with Japan, a fellow significant producer of renewable energy technologies. 

Renewable energy products present the following tariff classification issues, among 
others, in the WTO, and can do so in FTA negotiations as well: 

● Biofuels: how to classify the fuels themselves, and whether to classify them 
and their feedstocks as agricultural goods or industrial goods. For example, 
should feedstock materials be given different tariff classifications, and thus 
potentially different tariff treatment, based on whether they are intended for 
use in biofuels or in the food industry? The biofuels issue is discussed in a 
separate section of this report. 

● Environmental goods: the current Doha Round of WTO negotiations 
includes a mandate to liberalize trade in environmental goods and services. 
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WTO Members are bogged down in disagreements over how to define 
environmental goods and services. There is, however, broad support for 
including various renewable energy products and services in the scope of any 
such sectoral liberalization agreement (one exception is biofuels, as 
questions have come to light over the relative environmental benefits of 
various biofuels). 

WTO tariff liberalization of renewable energy technology would benefit Australian 
industry, by opening export markets for Australian products. 

(c) Regulations and standards 
In addition to the basic National Treatment and MFN obligations described above, 
the WTO Agreements also set certain requirements for national standards and 
regulations concerning goods (in the Technical Barriers to Trade (TBT) Agreement), 
and for national measures directed at health, safety, and pest introduction from 
imported goods, mostly food and agricultural products (the Sanitary and 
Phytosanitary Standards (SPS) Agreement). 

(i) The WTO Technical Barriers to Trade Agreement (TBT) 

The TBT Agreement’s main requirements are: 

● that international standards be used as a basis for technical regulations (Art. 
2.4), and 

● that technical regulations not constitute an “unnecessary obstacle to trade” 
(Art. 2.2); in other words, that the measure must not be more trade 
restrictive than is required to meet a Member’s legitimate objective. There is 
a non-exhaustive list of “legitimate objectives” that includes, among other 
things, “protection of human health or safety, animal or plant life or health, 
or the environment”. 

(ii) The WTO Sanitary and Phytosanitary Standards Agreement (SPS) 

The SPS Agreement (which is of particular relevance to biofuels) allows WTO 
Members to place restrictions on imports from particular other WTO members, 
provided that such measures be based on scientific principles and evidence and be 
supported by risk assessment. It, like the TBT Agreement, also favors measures based 
on international standards. 

In bilateral FTAs, governments who are both also WTO members usually address 
regulatory issues by incorporating the WTO SPS & TBT Agreements’ obligations by 
reference.4 In addition, they often agree to endeavor to harmonize their standards, 
treat each others’ standards as equivalent to their own, and/or cooperate on 
international standard setting. 

As a general matter, FTAs are binding on federal level governments, but whether 
subnational governments are also bound is an issue that varies with the parties’ 
constitutional structure and what is negotiated. For example, the Australia-US FTA’s 
TBT chapter simply calls upon each Party to “provide information to authorities of 
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See, e.g., US-Australia FTA Art. 
7.3 (Affirmation of the SPS 
Agreement) and Art. 8.2 
(Affirmation of the TBT 
Agreement). 

yale school of forestry & environmental studies 



122 from debate to design: a report on the work of the reil network 2007-08 

regional governments to encourage their adherence to this Chapter, as appropriate” 
(Art. 8.3). It is, however, usually the case that one FTA party can still bring a dispute 
action against the other for a non-complying state level measure, and, if successful, 
impose trade sanctions. 

The renewables sector to date has few international standards, an unfortunate 
situation given that international standards facilitate trade and shield national 
measures based on them from WTO challenge. Moreover, the diversity of standards 
created by subfederal governments can create unnecessary barriers to trade. FTA 
negotiations may present opportunities for Australia to encourage cooperation on 
setting international standards in the renewables area (e.g., standards that define 
what is a renewable energy source, PV technical standards, and norms of reliability, 
safety, etc. for renewable energy technologies and operations). 

Example: Australia – Singapore FTA provisions call for the parties to endeavor to 
work toward harmonization of their respective mandatory requirements (i.e., their 
standards), taking into account relevant international standards, recommendations 
and guidelines (Article 4). The agreement also requires the countries to give 
“favorable consideration” to each others’ mandatory requirements, and sets up a 
process of negotiating sectoral annexes for recognizing each others’ standards as 
equivalent to their own (Article 5). There is not presently an annex for renewable 
energy technology standards; whether one would be useful might be worth exploring. 

(iii) General Agreement on Trade in Services (GATS) 

The WTO General Agreement on Trade in Services (GATS) requires WTO member 
governments to accord each others’ service providers national treatment and most 
favored nation (MFN) treatment. WTO member governments also negotiate sector 
specific liberalization commitments, e.g., with respect to financial services, 
environmental services, or telecommunication services. FTA agreements similarly 
contain market access commitments for the parties’ service providers while 
reaffirming the GATS obligations. 

FTA services negotiations can benefit the Australian renewable energy industry by 
helping open trading partners’ markets. More specifically, services negotiations can 
help 

● reduce trade barriers and discrimination which impede Australian 
companies from working or setting up offices in other countries, such as 
foreign equity and joint venture partner restrictions; 

● improve regulatory transparency associated with licensing and approval 
procedures; 

● reduce barriers that impose additional costs; and 

● create opportunities for Australian investment in the FTA partner’s services 
sector. 

One possible issue with respect to financial services is how Australia’s FTAs might 
treat tradeable renewable energy certificates (TRACs), assuming Australia anticipates 
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an interest in these certificates at some point. There is a strong argument for 
characterizing TRACs as financial instruments, as they are essentially intangible assets.5 

For instance, in the NAFTA, the agreement’s benefits are extended to a trading 
partner’s new financial services that are developed after the agreement went into 
effect only if the new service is “of a type similar” to services that domestic 
institutions are permitted to provide. This sort of constraint raises the question of 
whether TRACs would be sufficiently “similar” to an existing service to come within 
the FTA’s coverage, and parties may thus wish to avoid such language in new FTAs. 
Under the US-Australia FTA, although “similar” is not used, the agreement’s benefits 
only extend to new financial services that would be permitted to be supplied by 
domestic institutions.6 

(d) Government procurement 
Government procurement provisions in the trade agreements may also have bearing 
on renewable energy policies – e.g., government transportation fleet requirements 
for biofuels. 

Australia is not a member of the WTO Government Procurement Agreement 
(GPA). It has, however, included GPA chapters in some of its FTAs (Australia-US; 
Australia-Singapore; placeholder for future negotiations on GP in the Australia-
Thailand FTA (Chapter 15), and is negotiating the inclusion of government 
procurement provisions in future FTAs, including China and Japan. 

Government procurement obligations include non-discrimination (national 
treatment and MFN) in the awarding of government contracts. The agreements’ 
coverage, however, is not comprehensive: countries negotiate over which government 
agencies are included, and over such exceptions as for small and medium-sized 
enterprises, and procurement of research and development services. 

For example, under the Australia-US FTA, neither country may apply local 
preference arrangements, including price preferences, for procurements to which the 
government procurement chapter applies. In Australia these cover procurements by 
all Commonwealth and State Government central departments plus a range of 
agencies, statutory authorities and government authorities. 

The Australia-US FTA opened the huge US government procurement market to 
Australian companies, which could have positive implications for providers of 
renewable energy products or services. Australia has also, in the Australia-US FTA, 
protected its small and medium sized businesses from competition from US 
procurement bidders. 

How GPA provisions are negotiated can be relevant to Australia’s renewable energy 
programs from either an export or an import perspective: 

● by providing access to government procurement contracts of trading 
partners (US, China, Gulf States, etc), they can help build export markets for 
domestic industry (e.g., for solar technology); 

● by carving out certain sectors or programs, they can shield from foreign 
competition certain Australian domestic programs as they get off the ground; 
or encourage the development of domestic small renewable energy businesses. 

5 
REIL, Howse & van Bork, 
Opportunities and Barriers for 
Renewable Energy in NAFTA, 
February 2006, at 34. 

6 
Article 13.6, US-Australia FTA. 
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It is important to identify those renewable energy-related exclusions or carve outs 
that Australia might want to take in the area of GP while a particular FTA is being 
negotiated, since, as with services, it is difficult to revisit such exclusions once the 
agreement has entered into force. 

(e) Subsidies and taxes 
Subsidies and tax measures are widely used policy instruments in the realm of 
renewable energy. Determining these instruments’ consistency with international 
trade rules often requires a complex and fact-specific analysis. 

Under both the GATT and bilateral FTAs, subsidies and taxes are, like other 
internal measures, subject to such disciplines as National Treatment, which the FTAs 
incorporate by reference from the GATT (Article III(2) (taxation) and Article III(4) 
(other internal measures)). FTAs often do not, however, address subsidies as such, 
leaving much of their regulation to the terms of the WTO. 

The WTO Agreements specifically address subsidies thus: 

● The GATT itself, in Article III(8), exempts from the National Treatment 
obligations the “payment of subsidies exclusively to domestic producers”. 
Note that payments to users or consumers, however, would still be subject to 
National Treatment. 

● The Subsidies and Countervailing Measures (SCM) Agreement prohibits 
outright two kinds of subsidies: (1) export subsidies, and (2) subsidies 
contingent upon the use of domestic products over imported products. A 
WTO Member adversely affected by other kinds of subsidies may be able to 
bring a WTO dispute settlement challenge or to impose “countervailing 
measures” if certain conditions are met. These include: 

● that the subsidy entail a “financial contribution” by the government and a 
“benefit” to the recipient, where the “benefit” confers a competitive 
advantage on the recipient; 

● that the subsidy be “specific” to particular industries or firms; and 

● that the subsidy causes certain “adverse effects”. 

● The Agreement on Agriculture addresses agricultural subsidies (of particular 
relevance to biofuels and their feedstocks) by committing WTO members to 
adhere to limits on their overall financial support for agriculture. Not 
counted against those limits are certain kinds of subsidies for public policy 
purposes, such as for research and development, or for environmental 
programs (the “green box”). 

New disciplines on subsidies are thus not likely to be a particularly significant issue 
for FTA negotiation. FTAs can, however, be a vehicle for agreeing to cooperate on 
subsidies-related issues in other fora, such as the WTO negotiations. 

If there are concerns that current or planned renewable energy subsidy programs 
could raise WTO or FTA compatibility issues, the government might consider 
exploring the merits of an agreement on a specified set or definition of 
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environmentally beneficial renewable energy subsidies, that the FTA partners would 
agree between themselves to “green box”, i.e., to shield from complaint or 
countervailing measures. 

(f) Energy-specific provisions 
None of Australia’s FTAs include specific chapters on energy (in contrast to, for 
example, the NAFTA). Japan has requested consideration of an energy chapter in the 
Australia-Japan FTA currently under negotiation, but has not yet made clear the 
contours of what it would be proposing. 

Conclusions – barriers and opportunities for renewable energy in free trade 
negotiations 
Many of the barriers and opportunities inherent within the core FTA issues are set 
out above. In addition to those comments, below are some issues that have emerged 
from discussions with representatives of Australia’s renewables technologies industry 
(not including biofuels representatives) in the course of researching this report, as 
well as trade issues affecting negotiators. 

In general, discussions indicated that, to date, the Australian renewable energy 
industry has encountered few trade barriers. Instead, their primary concern was for 
domestic policies that would foster development of a robust Australian industry, 
which could then expand its export potential. Major concerns for doing business 
internationally include protection of their intellectual property when they export 
renewables technology or site facilities abroad, and the frustration of dealing with 
myriad local requirements (or their selective non-enforcement) when doing business 
in certain countries, including China. These problems of intellectual property 
protection and enforcement are not unique to the renewables sector and, while they 
can be a priority issue in FTA negotiations they would not often lead to renewables-
specific terms. 

In general, when considering the trade issues affecting renewable energy policies, 
negotiators should keep in mind whether the renewables regulations, subsidies, non-
tariff barriers or government procurement requirements of concern are at the federal 
or sub-federal level. For some issues (including standards) trade agreements usually 
cover state and local level measures (even though, as noted above, only the federal 
government assumes the obligation). For others (such as government procurement 
and some investment issues) states and provinces may be able to choose whether to 
include their programs in the agreements’ coverage. In preparing for negotiations, the 
advantages and disadvantages of coverage should be identified both for Australia’s 
domestic measures and for the FTA partner’s measures and practices of concern. 

2. investment 
This section will consider how Australia’s existing and future investment agreements 
with other nations may facilitate or restrict the implementation of policies to 
encourage investment in renewable energies. 
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Key international instruments 
Australia is a party to a number of bilateral investment treaties, as set out in the table 
below. 

Australian Bilateral Investment Treaties 

Party Signature Entry into force 

Argentina 23 August 1995 11 January 1997 
Chile 9 July 1996 19 November 1999 
China 11 July 1988 11 July 1988 
Czech Republic 30 September 1993 29 June 1994 
Egypt 3 May 2001 5 September 2002 
Hong Kong 15 September 1993 15 October 1993 
Hungary 15 August 1991 10 May 1992 
India 26 February 1999 4 May 2000 
Indonesia 17 November 1992 29 July 1993 
Lao People’s Democratic 
Republic 6 April 1994 8 April 1995 
Lithuania 24 November 1998 10 May 2002 
Pakistan 7 February 1998 14 October 1998 
Papua New Guinea 3 September 1990 20 October 1991 
Peru 7 December 1995 2 February 1997 
Philippines 25 January 1995 8 December 1995 
Poland 7 May 1991 27 March 1992 
Romania 21 June 1993 22 April 1994 
Singapore (Free Trade 
Agreement)* 17 February 2003 28 July 2003 
Thailand (Free Trade 
Agreement)* 5 July 2004 1 January 2005 
Turkey 16 June 2005 Not yet in force 
Uruguay 3 September 2001 12 December 2002 
United States of America 
(Free Trade Agreement)* 18 May 2004 1 January 2005 
Vietnam 5 March 1991 11 September 1991 
* Australia does not have a Bilateral Investment Treaty with Singapore, Thailand or the United States of 

America. 

In addition, Australia’s Free Trade Agreements with Thailand, Singapore and the 
United States contain investment chapters with provisions comparable to those in the 
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above free-standing bilateral investment treaties. In this part, the bilateral investment 
treaties and investment chapters in free trade agreements will all be referred to as 
International Investment Agreements (IIAs). 

Core concepts in IIAs 
(b) Definitions and scope 
The definitions section of an IIA usually defines key terms, such as what constitutes 
an “investment”, an “investor”, a “national”, a “company” and “returns”. It may also 
include definitions for things like “protected information”, “regional level of 
government”, “state enterprise”, “territory”, and others. 

The specifics of these definitions have far-reaching implications related to the 
rights and obligations of the contracting parties.7 For example, many agreements 
include a broad definition of “investment” that can include just about any kind of 
asset, while others purposely limit the definition in various ways to support the host 
country’s economic and development policies.8 “Investment” can also be defined as 
only including “direct investment” or may also include “portfolio investment” and 
“intangible assets” such as intellectual property.9 The specifics of the definitions can 
have significant implications related to renewable energy policies. For example, the 
definition of tradable renewable energy certificates (TRECs) can influence which laws 
apply. 

The scope or application provisions of an IIA describe the parties to the agreement 
and define the geographic coverage of the agreement. In addition, the scope section 
often includes exceptions to the agreements, usually for critical sectors such as energy 
and certain types of finance. These could potentially present barriers to investment in 
renewable energy. Conversely, plurilateral sectoral agreements typically limit the 
coverage of the agreement based on the sector the agreement is designed to address. 
For example, at the WTO Doha Round negotiations, requests were made for 
negotiations for liberalisation of sectors such as energy and construction.10 APEC has 
also investigated the potential for Early Voluntary Sectoral Liberalisation. Some IIAs 
also stipulate that investments are subject to the approval of the host country, 
although this is often limited by clauses for “national treatment” or “most-favoured 
nation status” (see below).11 

(c) General standards of treatment 
The general standards of treatment in IIAs are typically based on the concept of “fair 
and equitable treatment” or “non-discrimination” that is a standard under customary 
international law.12 “Fair and equitable treatment” is frequently tied to provisions of 

”13“national treatment” and “most-favoured nation status. “National treatment” 
requires that foreign investors be accorded no less favourable treatment than that 
accorded to investors from the host nation. It is not uncommon for there to be 
exceptions from the “national treatment” standards for14: 

7 
UNCTC ICC. 1992. Bilateral 
Investment Treaties 1959-1991. 
Note 4. 

8 
UNCTAD. 2004. International 
Investment Instruments: Key 
Issues: Volume 1. Note 16. 

9 
ibid. 

10 
World Trade Organisation 
(WTO) WTO Doha Round 
Bulletin Update, Week Ending 
28 April 2006 
<http://www.dfat.gov.au/tra 
de/negotiations/wto_bul-
letin/2006/wto_bul-
letin_060428.html> viewed 
December 20, 2007. 

11 
UNCTC ICC. 1992. Bilateral 
Investment Treaties 1959-1991. 
Note 4. 

12 
ibid. 

13 
UNCTAD. 2004. International 
Investment Instruments: Key 
Issues : Volume 1. Note 16. 

14 
Brewer, T. L. and S. Young. 
1998. The Multilateral 
Investment System and 
Multinational Enterprises, 
Oxford University Press. 

yale school of forestry & environmental studies 

http://www.dfat.gov.au/tra
https://below).11
https://construction.10


 

128 from debate to design: a report on the work of the reil network 2007-08 

15 
UNCTAD. 2004. International 
Investment Instruments: Key 
Issues: Volume 1. Note 16. 

16 
Brewer, T. L. and S. Young. 
1998. Note 99. 

17 
UNCTC ICC. 1992. Bilateral 
Investment Treaties 1959-
1991. p. 10. Note 4. 

18 
See, for example, Australia-
USA Free Trade Agreement, 
Article 11.9(3)(c) 

● National security 

● Highly regulated industries 

● Industries where there are monopolies or significant government ownership 

● Industries that are central to the economy 

● Other politically sensitive industries 

There are differences in how these exceptions are noted across different IIAs. In 
some IIAs, there is a clear list of exceptions, while all other “investments” (and 
possibly “investors”) are granted “national treatment.” In other agreements, there is a 
list of industries and areas that are granted “national treatment,” with no a priori 
general right to “national treatment.”15 In addition, in most IIAs “national treatment” 
is a standard that applies post-establishment – i.e. after an investor has obtained 
access to a market. The Association of South-East Asian Nations (ASEAN) Agreement 
for the Protection and Promotion of Investments is notable because it does not grant 
national treatment. 

“Most-favoured nation” status requires that the agreement signatory be accorded 
treatment no less favourable than it accords investors from other countries in “similar 
circumstances.” Because most agreements include both “national treatment” and 
“most-favoured nation status,” this allows investors to use the more favourable of the 
two standards of treatment. The “most-favoured nation” clause can be used as a way 
to circumvent requirements of high-level agreements. 

Because the energy sector is typically highly regulated, often with significant 
government ownership, and central to the economy, it is not unusual for IIAs 
specifically to exclude the energy sector. These agreements may confuse an already 
complex investment market, but also may “facilitate the horizontal integration across 
policy areas; thus investment policy-trade policy and investment policy – technology 
policy linkages can be addressed on a sectoral basis.”16 

(d) Performance requirements 
Early IIAs commonly included “performance requirements,” or standards or 
conditions that investors had to meet, often included as obligations to purchase local 
goods and services. These “performance requirements” were frequently combined 
with incentives that required a company to behave in a certain way, such as exporting 
a minimum amount of production or buying local goods.17 Host countries would 
screen investors by using these “performance requirements” and incentives. 

However, most recent IIAs include a “prohibition on performance requirements” 
and thereby limit a host country’s ability to restrict imports of foreign goods or 
services, and do not allow host countries to require or prefer domestic goods or 
services. Some agreements with prohibitions on performance requirements 
specifically allow measures that require investments to use a technology to meet 
generally applicable health, safety or environmental requirements.18 
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(e) Transfers of funds and currency 
This section describes the protocols for transferring funds. Transfers may occur because 
of income generated from invested capital, refunds, compensation, loan payments, 
proceeds from sales, and other sources. This clause is typically based on the principle 
that capital should move freely and without restrictions19 by requiring that the transfers 
be allowed to be made in “freely usable currency” at “current rates of exchange.” 

(f) Expropriation 
IIAs typically protect foreign investments from “takings” by host country 
governments without the payment of fair compensation.20 At the same time, such 
protections need to be balanced against the government’s ability to protect its 
interests through regulation and the more general exercise of its police and taxing 
authorities. Finding this balance has proven to be one of the most contentious issues 
under IIAs. 

In customary international law, States have the legal right to “take” or “expropriate” 
foreign investments in their territories as long as three conditions are met: 1) the 
“expropriation” is for a “public purpose;” 2) it is done in a “non-discriminatory” 

”21,22manner; and 3) it includes “fair and equitable compensation. Some IIAs also have 
a fourth requirement that the “expropriation” be done with “due process.”23 

Of major concern are the types of government measures that will trigger the 
expropriation clauses in an IIA. There are a wide variety of definitions for 
expropriation across various investment agreements. Some agreements narrowly 
define expropriation as “direct takings,” such as “nationalization” (the state’s taking 
control of an economic sector or industry) or “expropriations” (the state assuming 
control of a business or property) by taking title to or possession of the property. 
Others have broader definitions of expropriation that include “indirect takings,” also 
called “regulatory takings,” or “creeping expropriation” where government actions 
such as taxation or regulation may diminish the value of an investment.24 With indirect 
takings, government action results in “the effective loss of management, use or control, 
or a significant depreciation of the value, of the assets of a foreign investor.”25 

There is no clear, consistent legal definition to determine what constitutes an 
“indirect taking” that requires investor compensation versus a legitimate exercise of 
the government’s right to regulate that does not. For example, most host states retain 
the right to tax the investments (within reason) and to assess monetary penalties if 
there is a violation of a law without compensation to the investor. Some IIAs even 
define a government’s right to protect the environment as non-compensatory.26 In 
other instances though, “regulatory takings” have been determined to be 
compensatory.27 This could be problematic if supply-side renewable energy 
promotion policies were to been seen as “taking” from traditional energy sources. 

(g) Dispute resolution 
IIAs would not be effective if there were not some mechanism to resolve disputes over 
their terms outside of the courts in the host country. Therefore, nearly all IIAs include 

19 
UNCTC ICC. 1992. Bilateral 
Investment Treaties 1959-
1991. Note 4. 

20 
UNCTAD. 2004. 
International Investment 
Instruments: Key Issues: 
Volume 1. Note 16. 

21 
UNCTC ICC. 1992. Bilateral 
Investment Treaties 1959-
1991. Note 4. 

22 
UNCTAD. 2004. 
International Investment 
Instruments: Key Issues: 
Volume 1 p. 235. Note 16. 

23 
ibid. 

24 
Werksman, J., et al. 2001. 
Will International Investment 
Rules Obstruct Climate 
Protection Policies?  Climate 
Notes. 

25 
UNCTAD. 2004. 
International Investment 
Instruments: Key Issues: 
Volume 1. Note 16. 

26 
UNCTAD. 2004. 
International Investment 
Instruments: Key Issues: 
Volume 1. Note 16. 

27 
OECD. 2005. International 
Investment Law: A Changing 
Landscape. p. 71. 
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28 
UNCTC ICC. 1992. Bilateral 
Investment Treaties 1959-
1991. Note 4. 

29 
International Centre for 
Settlement of Investment 
Disputes (ICSID) Website. 
http://www.worldbank.org/i 
csid/ (accessed July 25, 2005). 

30 
UNCTC ICC. 1992. Bilateral 
Investment Treaties 1959-
1991. Note 4. 

31 
UNCTAD. 2004. International 
Investment Instruments: Key 
Issues. Volume 1. p. 79. Note 
16. 

provisions for dispute resolution at the initiation of either the host country or the 
investor.28 There are many different ways that dispute resolution might be addressed, 
such as diplomacy, court systems and binding arbitration. Some agreements establish 
institutions for dispute resolution, but most IIAs rely on external organisations such 
as ICSID.29 

It is through the dispute resolution process that interpretations are made on 
conflicts that arise related to issues such as coverage and scope, discriminatory 
practices and expropriation. Because there is no standard method of dispute 
resolution in IIAs, questions arise as to the consistency between both the resolutions 
of various disputes and of the choice of the law applied in individual disputes, 
particularly when there are conflicts between different laws.30 

(h) Environmental clauses 
It is only recently that IIAs have begun to address environmental issues.31 Environmental 
clauses have been included in some IIAs, such as the investment chapter in the 
Australia-USA Free Trade Agreement, in an attempt to ensure that investment 
instruments do not impede a state’s “right to regulate” the environment, as well as to 
prevent the state from failing to enforce its environmental regulations in order to attract 
new investment. These clauses may also provide a framework for the transfer of “clean” 
technologies. Environmental clauses are typically written in general terms, supporting 
the principles of environmental protection and sustainable development. 

(i) Other clauses 
Other clauses address topics such as: agreements that governments will not interfere 
with the operation and management of the industry; an acknowledgement that the 
agreement covers not just the “investment” but also activities associated with the 
investment; and tax measures. Few of these have major implications for renewable 
energy policies, although the tax measures could have implications for taxes relating 
to the energy sector. 

Potential barriers to policies promoting investments in renewable energy 
IIAs are expressly designed to help promote foreign investment, including in 
renewable energy. As such, one would not expect to find that they create many 
barriers to efforts to expand such investment. A number of questions have been 
raised, however, about whether the core concepts in IIAs may unintentionally restrict 
the ability of host country governments to adopt policies promoting investment in 
renewable energy – as opposed to other sources of the energy. In addition, concerns 
have also been raised that the protections in IIAs may not extend to the full range of 
“investments” associated with renewable energy. 

(a) Coverage and scope 
Questions of coverage can be more complicated than might first be thought. For 
example, what precisely constitutes an “investment?” While there seems to be little 
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doubt that investments made in legally recognised property or contractual rights are 
covered by IIAs, questions have been raised about the status of so-called “hybrid 
property”32 such as TRECs. Depending on the definitions used, a TREC can be 32 

See, for example, Rose, Carol. 

regulated as a commodity, service, or security.33 1998. “The Several Futures of 
Property: Of Cyberspace and If TRECs and other tradable allowances are not considered property, the question 
Folk Tales, Emission Trades 

has been raised as to whether they will be afforded the same protections as other and Ecosystems.” 83 Minn. L. 
investments under IIAs. This question suggests that care should be taken in any Rev. 129. 

renegotiation of an existing IIA or negotiation of a new IIA to make sure that 
investments in TRECs and other tradable allowances are covered. 33 

Climate Change Legal 
Foundation. 2002. “An 

(b) General standards of treatment Integrated North American 
Market for Tradable 

IIA core concepts of “national treatment,” “most-favoured nation” and “non- Renewable Energy 

discrimination” under the general standard of treatment have also been discussed as Certificates: Legal Issues in 
U.S.-Mexico Trade” in The possibly limiting a host country government’s ability to use some of the key policy Potential For Using A 

tools. For example, Renewable Portfolio Standards (RPS) may present a problem Renewable Certificate System 
under national treatment rules if they are interpreted as discriminating against To Encourage Renewable 

Energy Development In investments in energy projects that are not included in the RPS. Arguably, however, if 
Mexico. The Center for 

the RPS discriminates only on the basis of energy source and not geographical origin, Resource Solutions. 
it is likely to survive a challenge under non-discrimination provisions. 

(c) Expropriation 
The tension between the rights of investors to have their investments protected 
against “takings” by government and the right of a host state to regulate the impacts 
of any such investments is increased under IIAs that include “indirect” or “regulatory 
takings” in the definition of expropriation.34 The key question appears to be the 34 

Werksman, J., K. A. Baumert, 

extent of the impact on the value of an investment that is required before a legitimate et al. 2001. Note 110 

exercise of regulatory authority becomes a taking. While this issue has not yet arisen 
in the renewable energy context, it is hypothetically possible that an investor in a non-
renewable energy source might challenge newly adopted incentives for renewable 
energy on the grounds that they reduce the value of its investment.35 35 

ibid 

Host country policies designed to encourage investments in renewables seem 
unlikely to have a sufficiently large impact on the operations of non-renewable power 
sources to constitute a regulatory taking under the provisions of IIAs. Renewable 
power, while growing rapidly, remains a small percentage of total power production 
in Australia. While legislation banning outright the continued operation of non-
renewable energy sources might well constitute a regulatory taking, support for 
expanded use of renewable energy seems unlikely to qualify. 

(d) Environmental clauses 
Environmental clauses in IIAs are not intended to protect investors’ rights. Their 
purpose is to clarify and make explicit host states’ rights to regulate environmental 
issues in a non-discriminatory manner. Therefore, strong environmental clauses in 
IIAs can be helpful in supporting a host country’s right to adopt policies that 
encourage investment in renewable energy projects. 
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Opportunities to use international investment agreements to overcome barriers to
investments in renewable energy 
In addition to their potential impact on national policies, IIAs may also offer 
opportunities to help overcome the major barriers to investments in renewable 
energy identified above. 

There are two major areas of potential linkages. First, the general provisions 
protecting investors’ rights (coverage, expropriation, fund transfers, dispute 
resolution and others) can be of immense benefit to all investors, including those in 
renewable energy. Second, if the non-discrimination provisions of an IIA were held 
to prohibit a host country government from providing special incentives to 
renewable energy sources that were not also available to non-renewable sources then 
presumably the reverse would also be true – that countries could not provide special 
treatment to non-renewable sources that are not also available to renewables. 

Given that many of the issues facing renewables stem from the existing web of 
institutional structures and incentives supporting non-renewable energy, a finding 
that those existing programs were in violation of the non-discrimination clause of an 
IIA could be of major value to investors in renewable energy sources. 

In addition to these opportunities under generic IIAs, energy-specific investment 
agreements could also be used as a platform for encouraging investment in renewable 
energy. Since many of the investment barriers to renewable energy identified above 
stem from the special characteristics of the electricity sector in general and renewable 
energy technologies in particular, they are most directly addressed through sector 
specific policies, rather than the more general provisions of most investment IIAs. 

Adopting such renewable energy specific policies in an international investment 
agreement, however, would be a major change from the traditional approach to IIAs. 
First, the core concepts of IIAs are mostly negative in nature – prohibiting certain actions 
by governments – as part of an effort to protect foreign investors against discrimination 
and other unfair treatment. The key policies to promote renewable energy, however, are 
mostly positive in nature – reflecting a commitment by governments affirmatively to do 
something, whether that be restructuring their power sectors, changing their taxation 
systems, spending their tax revenues in new ways or making new types of information 
available. Such affirmative commitments are much harder for governments to make in 
international agreements given their political sensitivity in general and the concerns over 
loss of sovereignty that any such agreements raise. 

Second, most IIAs are just that – agreements to protect “investments,” no matter 
what sector any particular investment is in. Such protections are of great use to 
investors in renewable energy projects, but by their very nature, do not address the 
more specific barriers facing investments in the renewable energy sector. As such, 
efforts to use international investment law to promote investments in renewable 
energy projects should be placed in a wider context, embracing traditional IIAs 
(where some areas for work do remain), sectoral energy and environmental 
agreements, initiatives by multilateral development agencies, as well as efforts to 
inform and coordinate national policies. Some suggestions for areas of further work 
in these areas are discussed in the next section. 
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Conclusions and suggested next steps for using international investment law to 
promote investments in renewable energy 
Encouraging more private investment in renewable energy is a key policy goal for 
Australia and a growing number of other countries. International investment law – 
broadly defined – has a major role to play in helping to create the predictable and 
profitable market conditions needed to attract such investment. 

If a decision was taken to pursue a new multilateral or bilateral investment treaty 
in a manner that best promotes investment in renewable energy, the following are key 
issues that may be considered: 

● Identify clearly the benefits of the potential investment agreement for: 

● Businesses (increase predictability of host state action and investor 
responses thereto); 

● Host states (affirm right to regulate within traditional boundaries, 
attract more private investment); and 

● Civil society organizations (more investment in cleaner energy 
solutions) so that the negotiations have broad and strong support. 

● Include clear definitions of “investment”, “investor” and “expropriation” so 
that parties to the agreement can understand the balance being created 
between private and public interests. 

● Include a broad enough definition of “investment” to ensure that 
investments in “hybrid property” such as TRECs and greenhouse gas 
emission allowances are protected. 

● Clearly support the host states’ “right to regulate” in a non-discriminatory 
(at least with respect to foreign investors) manner on matters relating to 
climate protection and cleaner energy. 

● Expressly provide that energy from renewable sources or low emissions 
sources (such as ‘clean coal’) is not “like” energy from non-renewable sources 
for purposes of government support. 

3. clean development mechanism 
The Australian renewable energy industry has the potential to take advantage of 
rising global demand to rapidly increase its market share both domestically and 
globally. Significant future growth will occur in the Asia-Pacific region, particularly in 
the two fastest growing economies of China and India. These countries, which have 
abundant renewable energy sources and rapidly growing energy demand, represent 
an enormous potential for the export of renewable energy technologies. The 
technologies most suited to manufacturing export are likely to be solar PV panels, 
solar water heaters and wind energy components such as pylons. A vast potential for 
the export of services also exists in terms of technical expertise and consulting for the 
hydro-electric, wind and solar PV sectors.36 

36 
McLennan Magasanik 
Associates Pty Ltd, 
“Renewable Energy – A 
Contribution to Australia’s 
Environmental and Economic 
Sustainability”, Report to the 
Renewable Energy 
Generators of Australia 
(REGA), June 2006 
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37 
The Clean Development 
Mechanism is an 
arrangement under the Kyoto 
Protocol allowing companies 
in industrialised (Annex I) 
countries to meet their 
emission reduction 
obligations by investing in 
offset projects in developing 
(non-Annex I) countries and 
obtaining credits that can be 
used for compliance at home. 
This enables investing 
companies to meet their 
emissions reduction 
commitments more cheaply. 
The credits generated from 
these projects (called CERs) 
are then bought and sold on 
the secondary market in a 
similar way to other financial 
products. 

One important way that the Australian renewable energy industry can participate 
in these rapidly growing renewable energy markets is through the Clean 
Development Mechanism (CDM).37 Generally speaking, companies may participate 
in the CDM as a project participant in an approved project, as a project developer in 
a joint venture arrangement whereby it supplies technology, equipment or 
intellectual property to its joint venture partner, or by purchasing and trading CERs 
through a national registry account. This section will consider how Australian 
companies can participate in these ways. 

Project participants in a CDM project 
Project participants in a CDM project are listed in the Project Design Document 
(PDD), and may include Parties (states), public bodies or private entities. As Australia 
has now ratified the Kyoto Protocol, Australian companies will be eligible to fully 
participate in the Clean Development Mechanism (CDM) once Australia has satisfied 
the eligibility criteria – namely, the establishment of a designated national authority 
and the fulfillment of certain methodological and reporting requirements, including: 

● Implementing a national system for estimating greenhouse gas emissions 
from sources and removals of emissions by sinks; and 

● Submitting an annual inventory covering all emissions and removals of 
greenhouse gases not covered by the Montreal Protocol; and 

● Providing all necessary supplementary information required to ensure that 
Parties do not exceed their assigned amounts calculated pursuant to their 
quantified emission limitation and reduction commitments. 

Until that time, under the international rules Australian companies are still 
permitted to take advantage of the opportunities offered by the CDM: 

● As project participants in an approved project, provided approval can be 
obtained from an Annex I party that has satisfied the eligibility criteria and 
has indicated that it will approve the participation of companies from 
anywhere in the world (for example, the Netherlands and Switzerland); 

● As a project developer in a joint venture arrangement, under which the 
Australian company supplies technology, equipment or intellectual property 
to its joint venture partner; or 

● By purchasing and trading CERs through a national registry account. 

Some Australian companies have already begun to develop renewables projects 
under the CDM in China. The Chinese CDM rules present a unique set of 
considerations for project developers in terms of corporate structuring, project 
approval, taxation and other related issues. Firstly, there are restrictions on the 
involvement of foreign companies in Chinese CDM projects. Under the Chinese 
rules, CDM projects must be structured as equity joint ventures, and Chinese parties 
must hold a controlling interest in the project (meaning that there must be at least 
51% Chinese ownership). This has implications for the level of control Australian 
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partners can exercise over assets, including intellectual property, and the extent to 
which interests can be transferred. 

Secondly, specific project approval requirements limit the flexibility of CDM 
projects. In China, all major investment and infrastructure projects are subject to 
approval by the appropriate Chinese authority. For CDM projects, the Chinese 
government must approve the terms of CER sale arrangements, and generally 
approval will only be given where all or no CERs are sold at the time of approval. In 
addition, the Chinese government must also approve specific buyer and specific price. 
The current “floor price” is €8.00 or US$10.00 per CER, but this may vary during 
lengthy negotiations and sufficient flexibility should be retained in contractual 
documents to accommodate this. It should be noted that renewables projects are 
subject to preferential treatment under the standard (i.e. non-CDM-related) project 
approval procedures and are classified as “Encouraged Projects” and under Chinese 
renewable energy law are entitled to a preferential feed-in tariff. The advantages may 
offset any disadvantage from more onerous project approval requirements from 
CDM authorities. 

Finally, renewables projects receive preferential tax treatment under China's CDM 
rules as compared to other types of CDM projects. For example, industrial gas 
projects are subject to a 65% tax on CDM revenues, compared to just 2% on 
renewables CDM projects. 

Service providers to CDM project participants 
Australian companies have also been involved in CDM projects by providing project 
inputs, such as technology, equipment, services and expertise through contractual 
arrangements with a listed project participant. 

Emissions trading 
In order to engage in the buying and selling of CERs, a company must have access to 
an electronic account within a national registry established under the Marrakech 
Accords. The Australian national registry has not yet been established, but Australian 
companies may open such accounts where the domestic rules of Kyoto Protocol 
Parties permit private entities from non-Party countries to do so. 

4. wind and hydro 
Industry overview 

(a) Wind energy industry 

Wind energy is the most rapidly growing source of renewable energy worldwide, and 
the fastest growing renewable energy industry in Australia. Between 1996 and 2004, a 
period when other forms of renewable energy experienced comparatively modest 
growth in Australia, the generation capacity of the wind energy industry in Australia 
grew exponentially from just 2MW to 252MW.38 Total installed generation capacity is 
now 817MW, with a further 6785MW of capacity already proposed to be installed at 

38 
Biomass, Hydro and Wind – 
MMA renewable energy 
Database Solar PV – ABCSE, 
2004, The Australian 
Photovoltaic Industry 
Roadmap, Australia. 
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39 
Australian Wind Energy 
Association, http://www. 
auswea.com.au/auswea/ 
projects/projects.asp, last 
accessed 21 December 2007. 

40 
McLennan Magasanik 
Associates Pty Ltd, 
“Renewable Energy – A 
Contribution to Australia’s 
Environmental and Economic 
Sustainability”, Final Report 
to the Renewable Energy 
Generators of Australia, June 
2006. 

41 
Australian Greenhouse Office, 
‘A National Wind Farm Code – 
Discussion Paper’, http:// 
www.greenhouse.gov.au/ 
renewable/publications/pubs 
/wind-discussionpaper.pdf, p. 
7. 

42 
Ibid 

43 
Austrade, “Energy Capability 
Overview”, http://www. 
austrade.gov.au/overseas/lay 
out/0,,0_S3-1_3zo-2_-
3_PWB110702708-4_-5_-6_-
7_,00.html. 

44 
Australian Institute of 
Energy, Fact Sheet: Hydro 
Electricity”, http://www.aie. 
org.au/national/factsheet/FS 
6_HYDRO%20ELECTRICITY. 
pdf. 

Ibid 

new wind farm sites.39 Most of Australia’s domestic wind generation capacity is grid-
connected, with approximately 15% off-grid or embedded generation.40 

The size of individual wind energy projects has also increased significantly in this 
period, from around 10-20 turbines and 10-15MW capacity in 2000, to 30-50 turbines 
and 50-90MW capacity in 2005.41 Capacity factors at Australian wind farms are 
significantly higher than at comparable farms in Europe – typically around 30-35%. 
A 70MW wind farm operating at 35% capacity is able to produce around 
215,000MWh per year – enough energy to power around 40,000 homes.42 

The wind energy industry operates a number of wind farms around Australia, 
particularly in South Australia, Western Australia, Tasmania and Victoria. In addition, 
the industry produces wind towers, tower foundations, composites and components, 
cast metals and machining, high voltage electrical design and construction, controls 
and ancillary equipment, many of which are for export.43 

In the face of this rapid expansion in the use of wind energy, some opposition has 
developed. What complicates the debate is that the shift to wind energy can result in 
both environmental benefits and costs. Wind energy development does result in 
substantial environmental benefits compared to traditional fossil fuel-fired electric 
generation because it is produced with zero emissions of greenhouse gases, hazardous 
pollutants (e.g., mercury), and conventional pollutants (e.g., nitrogen dioxide and 
sulphur dioxide). At the same time, however, the construction and operation of wind 
turbines is alleged to result in potential negative environmental impacts on birds, bats 
and cetaceans, landscapes, sustainable land use (including protected areas), and the 
marine environment. 

(b) Hydro-electricity industry 

The hydro-electricity industry has the largest installed capacity in the renewable 
energy sector, but is experiencing relatively slow rates of growth (less than 1% per 
annum) based on existing water storage and plant efficiency improvements. This 
trend is expected to continue, with just 0.4% growth per annum predicted over the 
next 25 years. The Snowy Mountains Hydroelectric Scheme is Australia’s most 
extensive hydroelectric complex, comprising seven power stations with a combined 
capacity of 3,740,000kW (10% of Australia’s electricity requirements if there was not 
a constraint on available water). Tasmania also has extensive hydro-electric 
generation. 

Australia’s hydro-electric resources are typically large-scale developments that 
require a large dam, or series of dams, to store the water required to generate energy 
(though there exists significant potential for small-scale and micro-hydro systems in 
Australia44 . These dams bring about considerable environmental change, as local flora 
and fauna are displaced and habitat is flooded. Dams may also change groundwater 
flows, which can change the ecology of surrounding areas. Finally, damming rivers 
reduces the amount of silt carried downstream and increases the amount deposited 
in the dam, reducing the fertility of downstream soil.45 As a consequence, the 
development of new large-scale hydro-electric projects (or significant amendments 
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to existing projects) may conflict with Australia’s international obligations to protect 
and conserve biodiversity. 

An offshore (wave only) hydro industry is also developing in Australia, with several 
pilot projects under development or already in operation. This industry will be 
discussed separately below. 

International instruments 
(a) Convention Concerning the Protection of the World Cultural and Natural 

Heritage (CWCNH) 

The CWCNH is an international treaty which aims to protect places around the 
world that exhibit outstanding natural or cultural values by listing them on a world 
heritage register. It was adopted and opened for signature by the United Nations 
Educational, Scientific and Cultural Organisation in Paris on 16 November 1972 and 
came into force in 1975. 

The CWCNH establishes a list of properties that have outstanding universal value 
and is called the World Heritage List. These properties are part of the cultural and 
natural heritage of States that are Parties to the Convention. There are currently 851 
properties on the World Heritage List.46 

Australia was one of the first countries to ratify the CWCNH on 22 August 1974. As 46 
World Heritage List, available 
at http://whc.unesco.org/,a party to the CWCNH, Australia recognises that it has a duty to ensure the 
last accessed 2 January 2008. 

identification, protection, conservation, presentation and transmission to future 
generations of the cultural and natural heritage situated in Australia. 47 

‘In-situ conservation’ is 
defined as the conservation 
of ecosystems and natural (b) Convention on Biological Diversity (CBD) 
habitats and the mainte-
nance and recovery of viable The CBD is the major international agreement in the field of biodiversity. It was 
populations of species in 

adopted and opened for signature at the Earth Summit in Rio de Janeiro on 5 June their natural surroundings 
1992, and entered into force on 29 December 1993. Its objective is the development of and, in the case of domesti-

cated or cultivated species, in national strategies for the conservation and sustainable use of biological diversity, 
the surroundings where they 

which is accomplished either through in-situ47 or ex-situ48 means. have developed their distinc-
There exists one optional protocol to the CBD, the Cartagena Protocol on tive properties: Article 2. The 

Biosafety (Cartagena Protocol), which covers the field of biotechnology, including obligations of parties in 
respect of in-situ conserva-technology development and transfer, benefit sharing and bio-safety issues. tion are set out in Article 8. 

Australia signed the CBD on 5 June 1992 and ratified it on 18 June 1993. The 
Australian Government has not signed the Cartagena Protocol. 48 

‘Ex-situ conservation’ the 
conservation of components 
of biological diversity outside (c) Convention on the Conservation of Migratory Species of Wild 
their natural habitats. CBD, 

Animals (CMS) art 2. The obligations of par-
ties in respect of ex-situ con-The CMS is a multilateral treaty which aims to conserve terrestrial, marine and avian 
servation are set out in CBD, 

species throughout their migratory range. It is a framework convention, which art 9, which states explicitly 
encourages Range States to conclude global or regional agreements for the protection of in the chapeau that ex-situ 

measures serve to comple-listed migratory species threatened with extinction. The CMS was adopted and opened 
ment in-situ measures. 

for signature in Bonn on 23 June 1979 and entered into force on 1 November 1983. 
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49 
Ramsar Convention, art 1.1, 
available at, http://www. 
ramsar.org/key_conv_e.htm. 
See also id. 

Australia ratified the CMS on 1 September 1991. The Government has also ratified 
two subsidiary instruments, the Agreement on the Conservation of Albatrosses and 
Petrels (ACAP) and the Memorandum of Understanding on the Conservation and 
Management of Marine Turtles and their Habitats on the Indian Ocean and South-
East Asia (MT-IOSEA). 

(i) Agreement on the Conservation of Albatrosses and Petrels (ACAP) 

ACAP was opened for signature in Canberra on 19 June 2001, and entered into force 
on 1 February 2004. It aims to stop or reverse population decline of the 21 species of 
albatrosses and petrels listed in the Annex 1, and covers all the areas of land or water 
that any albatross or petrel inhabits, resides in temporarily, crosses, or over-flies at any 
time on its normal migration routes. ACAP obliges parties to implement certain 
conservation measures (set out in the Action Plan) directed towards this objective. 

(ii) Memorandum of Understanding on the Conservation and 
Management of Marine Turtles and their Habitats on the Indian 
Ocean and South-East Asia (MT-IOSEA) 

MT-IOSEA concluded under the auspices of the CMS and became effective on 1 
September 2001. It is intended to combat the major threats to the survival of marine 
turtle species, including unsustainable exploitation, destruction of nesting and 
feeding habitats and incidental mortality in fishing operations. It is unlikely to be of 
significance for wind or on-shore hydroelectricity installations. 

(d) Convention on Wetlands of International Importance especially as 
Waterfowl Habitat (Ramsar Convention) 

The Ramsar Convention is a multilateral treaty which provides the framework for 
national action and international co-operation for the conservation and wise use of 
wetlands and their resources. It is the only global environmental treaty that deals with 
a particular ecosystem. The Convention aims to protect a range of wetlands, 
including swamps and marshes, lakes and rivers, wet grasslands and peatlands, oases, 
estuaries, deltas and tidal flats, near-shore marine areas, mangroves and coral reefs, 
and human-made sites such as fish ponds, rice paddies, reservoirs, and salt pans.49 

The Ramsar Convention was adopted in Ramsar, Iran on 2 February 1971, and 
entered into force on 21 December 1975. The Ramsar List of Wetlands of International 
Importance now includes over 1,616 sites (Ramsar sites) covering around 1,455,000 
km2. 64 of these sites are in Australia, covering an area of approximately 7.3 million 
hectares. Australia was among the first nations to ratify the Ramsar Convention on 21 
December 1975. 

(e) Agreement between the Government of Australia and the Government of 
Japan for the Protection of Migratory Birds in Danger of Extinction and 
their Environment (JAMBA) 
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JAMBA is the agreement between the governments of Australia and Japan 
governing the protection of migratory birds with an established flight path between 
their two territories. The bird species to which JAMBA applies are listed in the Annex, 
and there is a provision allowing the Annex to be reviewed and amended as 
appropriate. JAMBA was signed in Tokyo on 6 February 1974, and ratified by Australia 
on 30 April 1981. 

(f) Agreement between the Government of Australia and the Government of 
the People’s Republic of China for the Protection of Migratory Birds and 
their Environment (CAMBA) 

CAMBA provides the framework for cooperation between the Australian and 
Chinese governments on issues relating to protection of migratory birds with a flight 
path between the two countries. The Annex sets out a list of 81 bird species to which 
CAMBA applies (which excludes birds that have been introduced by humans to either 
country), and provides that the Parties may review the Annex and include further 
species as appropriate. CAMBA was signed in Canberra on 20 October 1986 and 
entered into force on 1 September 1988. 

(g) Agreement with the Government of the Republic of Korea for the 
Protection of Migratory Birds 

In 1992, during negotiations between Australia and Korea, the two countries agreed 
to prepare an agreement relating to the protection of migratory birds. The purpose 
of the bilateral agreement is, like JAMBA and CAMBA, to protect birds which fly the 
East Asian-Australasian Flyway which extends from the Arctic through Asia to 
Australia and New Zealand. This treaty has not yet entered into force. 

Domestic framework 
The primary legislation giving effect to Australia's obligations under the various 
biodiversity conventions is the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act). The EPBC Act provides the framework for 
environmental conservation in Australia and sets out the national assessment and 
approvals for matters of national environmental significance. The EPBC Act covers: 

● World and National Heritage (sections 12-15C), implementing the provisions 
of the CWCNH; 

● Ramsar wetlands (sections 16-17B), implementing the provisions of the 
Ramsar Convention; 

● Listed threatened species and endangered communities (sections 18-19), 
implementing the provisions of the CBD; and 

● Listed migratory species (sections 20-20A), implementing the provisions of 
the CMS (including ACAP and MT-IOSEA), JAMBA and CAMBA. 
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50 
Article 4 and 5. 

51 
Article 6(b) and 10(a) 

52 
CBD, art 8(a). 

53 
Id. at 8(b). 

54 
Id. at 8(c). 

Barriers to renewable energy 
(a) Convention Concerning the Protection of the World Cultural and Natural 

Heritage 

The aim of the CWCNH is to promote the cooperation between nations and 
encourage the implementation of systems to identify, protect, conserve, present and 
transmit to future generations, cultural and natural heritage that is of outstanding 
universal value. Properties that are identified to have cultural and/or natural heritage 
of outstanding value are placed on the World Heritage List. 

As a party to the CWCNH, Australia is obligated to take effective and active 
measures to adopt a general policy which aims to give the cultural and natural 
heritage a function in the life of the community and to take the appropriate legal, 
scientific, technical, administrative and financial measures necessary for the 
identification, protection, conservation, presentation and rehabilitation of this 
heritage.50 This has been achieved through the implementation of a domestic cultural 
and natural heritage conservation system where places demonstrating adequate 
cultural and natural heritage significance are placed on a National and/or 
Commonwealth Heritage list and protected under the provisions of the EPBC Act. 

The EPBC Act enhances the management and protection of Australia’s heritage 
places, including World Heritage properties. It provides for the listing of natural, 
historic or Indigenous places that are of outstanding national heritage value to the 
Australian nation as well as heritage places on Commonwealth lands and waters or 
under Australian Government control. Once a heritage place is listed under the EPBC 
Act, it becomes a matter of national environmental significance which is subject to 
the stringent assessment and approval processes outlined in the Act. For example, for 
each heritage place listed, it is a requirement that management plans are prepared 
which set out the significant heritage aspects of the place and how the values of the 
site will be managed. Under the EPBC Act, it is a criminal offence to have a significant 
impact on the values of a heritage place without first obtaining the permission of the 
Commonwealth environment minister. In preparing and seeking approval for a 
proposal for a new wind or hydro-electricity project, it must be checked whether 
there will be a heritage listed place affected and if so, how the project can be carried 
out in compliance with the management plan to ensure there is no significant impact 
on its values. 

(b) Convention on Biological Diversity 

The CBD requires parties to integrate the conservation and sustainable use of 
biodiversity into relevant sectoral or cross-sectoral plans, programmes and policies, as 
well as national decision-making processes, including in relation to the energy sector.51 

The conservation of habitats is provided for in Article 8 (in-situ conservation), 
which requires the establishment of a system of protected areas.52 Where necessary, 
parties are to develop guidelines for selection, establishment and management of 
protected areas,53 and must regulate the conservation and sustainable use of 
biological diversity whether inside or outside the protected area.54 Parties have a duty 
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to promote sustainable practices in areas adjacent to protected areas to guard against 
spill over effects.55 

CBD COP decision VII/2856 on protected areas (in tandem with decision VII/557 on 
marine and coastal biodiversity) reaffirms the importance of protected areas to 
attaining the objectives of the convention. This was further reinforced in CBD COP 
8 decision VIII/2458 on protected areas and decision VIII/2259 on marine and coastal 
biodiversity. 

To the extent possible and where appropriate, the CBD requires parties to 
introduce environmental assessment procedures for proposed projects that may have 
adverse impacts on biodiversity.60 The potential negative impacts of programmes and 
policies should also be considered.61 Activities taken by one party that may adversely 
affect the biodiversity of another party are subject to notification, information 
exchange and consultation as agreed by the parties;62 and where the actions of one 
party put the biodiversity of another party in imminent harm or danger, a system for 
immediate notification and mitigation must be in place.63 Measures for dealing with 
national emergencies should also be in place and parties should encourage 
international co-operation as a supplement to national efforts.64 

Australia’s obligations under the CBD are implemented by the National Strategy 
for the Conservation of Australia’s Biological Diversity, developed in 1996. Under that 
strategy, Australia has established a system of protected areas,65 and has put in place 
legislative mechanisms (primarily the EPBC Act and related regulations) to fully 
implement the provisions of international agreements relating to biodiversity 
conservation and to regulate the conservation and sustainable use of Australia’s 
biological diversity as required by the CBD. The EPBC Act identifies listed threatened 
species and communities as matters of national environmental significance which are 
subject to the strict assessment and approvals process set out in the Act. In accordance 
with Australia’s international obligations and the requirements of the Act, therefore, 
a proposal for a new wind farm or hydro-electricity plant may not be approved where 
it is likely to significantly impact an area or species that falls under the protection of 
the CBD and the EPBC Act. 

The CBD has ‘joined forces’ with four other biodiversity-related conventions to 
explore the inter-linkages between the issues each addresses, and the potential 
complementarities in their monitoring and implementation processes.66 The CBD at 
COP 8 in March 2006 in Brazil, welcomed the revised joint work programme with the 
CMS (2006-2008). To the extent that the joint work programme results in the 
incorporation of CMS initiatives into national biodiversity strategies and action 
plans, it could provide an entry point for CMS guidelines on migratory species and 
wind farms (see below). 

(c) Convention on Migratory Species 

Currently, the CMS is the only international agreement to which Australia is a party 
that imposes specific obligations in relation to wind farms. To the extent that dams 
created for hydro-electricity projects may destroy habitat required for migratory 
species, the CMS may also create barriers to the development of such projects. 
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55 
Id. at 8(e). 

56 
CBD COP 7 decision VII/28: 
Protected areas (articles 8(a) 
to (e)), available at, http:// 
www.biodiv.org/decisions/ 
default.asp. 

57 
CBD COP 7 decision VII/5: 
Marine and coastal biological 
diversity, id. 

58 
CBD COP 8 decision VIII/24: 
Protected areas, available at, 
http://www.cbd.int/ 
decisions/cop-08.shtml?m 
=cop-08. 

59 
CBD COP 8 decision VIII/22: 
Marine and coastal biological 
diversity: enhancing the 
implementation of integrat-
ed marine and coastal area 
management, id. 

60 
CBD, art 14.1(a), available at, 
http://www.biodiv.org/con-
vention/articles.asp?lg=0&a 
=cbd-14. 

61 
Id. at art 14.1(b). 

62 
Id. at art 14.1(c). 

63 
Id. at art 14.1(d). 

64 
Id. at art 14.1(e). 

65 
National Strategy for the 
Conservation of Australia’s 
Biological Diversity, Section 
1.4, http://www.deh.gov. 
au/biodiversity/publica-
tions/strategy/chap1.html 

66 
See Joint Web Site of the 
Biodiversity Related 
Conventions, available at, 
http://www.biodiv.org/coop-
eration/joint.shtml. The five 
biodiversity-related conven-
tions are the Convention on 
Biological Diversity (CBD), the 
Convention on Conservation 
of Migratory Species (CMS), 
the Convention on 
International Trade in 
Endangered Species of Wild 
Fauna and Flora (CITES), the 
Ramsar Convention on 
Wetlands (Ramsar 
Convention) and the World 
Heritage Convention (WHC). 
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67 
CMS Resolution 8.13, Climate 
Change and Migratory 
Species, 4th prefatory state-
ment. 

68 
The seventh meeting of the 
COP of the CMS was held in 
Bonn, Germany from 18 to 24 
September 2002. 

69 
6th prefatory clause, CMS 
Resolution 7.5, available at 
http://www.cms.int/bod-
ies/COP/cop7/proceedings/p 
df/en/part_I/Res_Rec/RES_7_ 
05_Wind_Turbine.pdf 

70 
Id., 7th prefatory clause. 

71 
Id., 12th prefatory clause. 

72 
Id., 9th prefatory clause. 

73 
As at 1 December 2005, CMS 
had 95 Parties. 

CMS Article 3.4(b) requires parties that are Range States of a migratory species “to 
prevent, remove, compensate for or minimize, as appropriate, the adverse effects of 
activities or obstacles that seriously impede or prevent the migration of the species.” 
The question of whether wind farms could constitute an activity that seriously 
impedes or prevents the migration of species has clearly been answered in the 
affirmative. 

The Conference of the Parties (COP) of the CMS has recognised that climate 
change may significantly affect the behaviour, distribution and abundance of 
migratory species and may change the ecological character of their habitats.67 At its 
fifth meeting, the CMS COP, in Recommendation 5.5 (Climate Change and its 
Implications for the Bonn Convention), requested the CMS Scientific Council to 
review the results of past and present scientific work on the ecological and other 
effects of climate change, assess the relevance and importance of such work for the 
conservation of migratory species, review existing scientific links between the CMS 
and other bodies undertaking work in this area, formulate proposals for improving 
and strengthening such links, and report its conclusions and make recommendations 
to the next meeting of the Scientific Council. 

Recognising also that the measures taken to mitigate climate change can 
themselves pose a threat to these species, the CMS Scientific Council recommended 
the adoption of a resolution on wind turbines and migratory species at the seventh 
meeting of the CMS COP.68 Resolution 7.5 (Wind Turbines and Migratory Species) 
acknowledges the environmental benefits of wind energy, “especially for addressing 
climate change,” as well as the significance of reducing climate change for the long-
term survival of migratory species.69 Nevertheless, the resolution notes that wind 
turbines, especially those in marine areas, represent a new method of large scale 
energy production whose actual effects on nature and on the different components 
of biodiversity cannot be fully assessed or predicted at present.70 

The resolution goes on to list some of the negative potential impacts of wind 
turbines on migratory species of mammals and birds, as well as on their food sources 
and habitats, which include: 

● Destruction or disturbance of permanent or temporary feeding, resting and 
breeding habitats; 

● Increased collision risk for birds in flight, noting especially the potential risk 
that several hundred offshore wind turbines with heights of up to 150 metres 
may present as obstacles in flyways;71 

● Risks arising from electric and magnetic fields of connecting power cables; 
and 

● Emission of noise and vibrations into water.72 

In view of these concerns, CMS Resolution 7.5 calls upon parties73 to take the 
following specific measures: 
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● To identify areas where migratory species are vulnerable to wind turbines 
and where wind turbines should be evaluated to protect migratory species; 

● To apply and strengthen, where major developments of wind turbines are 
planned, comprehensive strategic environmental impact assessment 
procedures to identify appropriate construction sites; 

● To evaluate possible negative ecological impacts of wind turbines on nature, 
particularly migratory species, prior to deciding upon permission for wind 
turbines; 

● To assess the cumulative environmental impacts of installed wind turbines 
on migratory species; and 

● To take full account of the precautionary principle74 in the development of 
74 

CMS itself does not have a 
specific provision on the pre-wind turbine plants, and to develop wind energy parks taking account of 
cautionary principle. 

environmental impact data and monitoring information as it emerges and Principle 15 of the Rio 
taking account of exchanges of information provided through the spatial Declaration on Environment 

planning process.75 and Development adopted at 
the United Nations 

Relevant intergovernmental organizations, as well as the European Community Conference on Environment 
and Development (UNCED) and the private sector, are also invited to cooperate with the CMS in efforts to 
that took place from 3 to 14 

minimise possible negative impacts of offshore wind turbines on migratory species.76 
June 1992 in Rio de Janeiro, 

The issue of migratory species and wind farms also found its way into CMS Brazil, states: 

Resolution 8.18, Integration of Migratory Species into National Biodiversity Strategies In order to protect the 
environment, the and Action Plans and into On-Going and Future Programmes of Work under the 
precautionary approach 

Convention on Biological Diversity. Annex II lists information on measures to shall be widely applied by 
regulate or manage processes or activities that represent a significant adverse effect on States according to their 

capabilities. Where there migratory species and details of relevant impact assessment measures designed to 
are threats to serious or 

avoid or minimize adverse impacts of proposed projects on migratory species, irreversible damage, lack of 
including those potential threats from power transmission lines and wind farms, among full scientific certainty shall 
the categories of information on migratory species to be considered in the not be used as a reason for 

postponing cost-effective development of a national biodiversity strategy and action plan under the CBD. In 
measures to prevent 

addition, CMS Resolution 8.22, Adverse Human Induced Impacts on Cetaceans, environmental degradation. 
acknowledges that human induced impacts on cetaceans are increasing.77 

75 
Id., paragraph 1. Many of the migratory species listed in the CMS are protected under the EPBC 

Act, which came into force on 17 July 2000. Approval is required under the Act for any 76 
Id., paragraph 3. 

actions that will have or are likely to have a significant impact on listed migratory 
species.78 The Act then provides for a “comprehensive strategic environmental impact 

77 
11th prefatory clause. 

assessment”, in accordance with the requirements of CMS Resolution 7.5 set out 78 
Section 20 

above. As has been recently demonstrated, the need to protect migratory species as 
required by the CMS and its implementing legislation in Australia may prevent the 
approval of certain wind farm projects. 

A proposal for a National Wind Farm Code is also under development. The 
Australian Greenhouse Office has released the National Code for Wind Farms 
Discussion Paper, which identifies the environmental challenges posed by wind farm 
developments, particularly in relation to bird and bat species, noting that “there is 
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79 
Australian Greenhouse 
Office, ‘National Code for 
Wind Farms – A Discussion 
Paper’, May 2006, 
http://www.greenhouse. 
gov.au/renewable/ 
publications/pubs/wind-
discussionpaper.pdf, p. 10 

80 
These are set out in the 
Discussion Paper, p.17. See 
also World Wind Energy 
Association, Sustainability 
and Due Diligence Guidelines, 
www.wwindea.org 

81 
Ramsar, art 3.1, available at, 
http://www.ramsar.org/key_c 
onv_e.htm. 

82 
See ‘Guidelines for the 
Implementation of the Wise 
Use Concept’, first adopted as 
an annex to Recommend-
ation 4.10 of the 4th Meeting 
of the Conference of the 
Contracting Parties 
(Montreux, Switzerland, 
1990), available at, 
http://www.ramsar.org/key_ 
guide_wiseuse_e.htm. 

83 
Id. 

84 
Ramsar, art 2.2. 

85 
Id. at art 3.2. 

86 
Id. at  art. 4.2.  

87 
Ramsar Convention, art 2.1. 

88 
Ramsar Convention, art 4.2. 

89 
Ramsar Convention, art 4.4. 

often a correlation between the preferred siting of wind farms on wind-prone ridges 
and the flight paths of certain bird species.”79 In September 2007 the Australian 
government appointed a working group whose aim is to establish a National Wind 
Farm Code. 

The Discussion Paper also notes that there is currently considerable variation 
between the key elements of assessment regimes for wind farms across different 
states. One of the objectives of a National Code would be to unify the environmental 
and other criteria for the approval of new wind farm projects. The Code would be 
underpinned by the Principles for Wind Farm Environmental Assessment developed 
by the World Wind Energy Association,80 and would presumably take into account 
Australia’s obligations under the CMS (particularly Resolution 7.5) in relation to 
assessment and approvals processes for new wind farm projects, as outlined above. 

(d) Ramsar Convention 

The main aim of the Ramsar Convention is habitat protection, and more specifically, 
the conservation and wise use of wetland habitats.81 Wise use is defined as ‘sustainable 
utilization for the benefit of mankind in a way compatible with the maintenance of 
the natural properties of the ecosystem’. 82 ‘Sustainable utilization’ is understood to 
mean ‘human use of a wetland so that it may yield the greatest continuous benefit to 
present generations while maintaining its potential to meet the needs and aspirations 
of future generations’. 83 

Wetlands are protected through a listing process. Parties designate wetlands to be 
listed on the basis of their international significance. International significance is 
determined using the following criteria: ecology, botany, zoology, limnology or 
hydrology.84 Changes to listed wetlands must be reported, including those resulting 
from technological developments, pollution or other human interference.85 Where 
possible, parties must compensate for losses to wetland resources.86 

The fundamental importance of wetlands as habitats for waterfowl is considered 
in the Preamble, and the international importance of wetlands to waterfowl is one of 
the key criteria for designating wetlands for protection.87 Where a listed wetland is 
deleted or restricted in the national interest, compensation for any loss to wetland 
resources should be made, in particular for the protection of waterfowl.88 Parties to 
Ramsar must endeavour to increase the population of waterfowl on appropriate 
wetlands.89 

The EPBC Act provides a procedure for the designation and management of 
Ramsar wetlands. Ramsar wetlands are identified in the Act as a matter of national 
environmental significance to which the strict assessment and approvals procedures 
set out in the Act apply. In addition, the Australian Ramsar Management Principles 
(ARMPs) have been developed to further guide the management of Ramsar wetlands. 
To the extent that a proposed wind farm or hydro-electricity project may impact on 
a Ramsar wetland, the obligations under the Ramsar Convention, the EPBC Act and 
the ARMPs may prevent its approval. 
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(e) JAMBA 

Article III of JAMBA obliges the Parties to “take special protective measures, as 
appropriate, for the protection of species or subspecies of birds which are in danger 
of extinction.” Article VI requires Parties to “take appropriate measures to preserve 
and enhance the environment of birds protected under the provisions of this 
Agreement.” JAMBA does not specifically address wind farms, but implementation of 
the provisions in the Agreement are likely to have implications for the approval of 
wind farm projects in Australia if a new wind farm is proposed to be located in the 
path of a listed migratory bird. 

(f) CAMBA 

Article IV of CAMBA provides that the Parties must establish sanctuaries and other 
facilities for the management and protection of migratory birds and also of their 
environment, and take appropriate measures to preserve and enhance the 
environment of migratory birds. Similarly to JAMBA, while the Agreement does not 
specifically address wind farms, it is arguable that it would operate to prevent the 
approval of a wind farm which would adversely affect efforts to protect migratory 
birds and their environment. 

Opportunities for mitigation and removal of barriers 
In considering opportunities to mitigate the barriers outlined above, the first 
question to be asked is whether the provisions of the resolutions described above will 
in fact present barriers to the development of the wind energy or hydro-electricity 
industries. If these provisions are considered barriers, then the next question is 
whether they are unreasonable barriers. Finally, we must ask how these barriers can be 
reconciled with the challenge of fully harnessing the potential of wind and hydro 
energy as alternatives to fossil fuel generation. 

The development of guidelines under these agreements (such as the proposed 
National Code for Wind Farms) deserves careful scrutiny. Based on arguments raised 
by opponents to wind farms in several national siting controversies, it can be 
expected that certain language that seems balanced on its face could be construed by 
such opponents to impede wind and hydro industry development. Therefore, the 
wording of guidelines under these resolutions should be carefully crafted with the full 
recognition of this fact. 

In particular, in relation to the wind-farm provisions in the CMS, it should be 
noted that the wording of these resolutions is very general in nature. This suggests 
that when it comes to implementation, parties have some latitude in interpreting 
their obligations under either the CMS, especially relative to other policy 
considerations and obligations under other international, regional or bilateral 
agreements. Without the benefit of clarifying guidelines, which, in the case of the 
CMS, may not be available until 2008, the potential for uneven application of the 
wind farm provisions among parties may give rise to uncertainty which may 
adversely impact on investment in the sector. The implementation of a clear and 
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national code for the development of wind farms should assist in alleviating this 
uncertainty. 

One approach of wind farm and hydro-electricity opponents has been to argue 
that governments should not approve any new projects until extensive additional 
study is completed on avian and wildlife impacts. Some have asserted that site-
specific pre-construction and post-construction monitoring is not adequate and that 
comprehensive regional studies and comprehensive studies of cumulative 
environmental impact of multiple projects must be completed prior to the 
construction of individual developments. In some cases, the opponents argue for an 
assessment of cumulative negative impacts without undertaking a balanced 
assessment of cumulative positive benefits, including reduced greenhouse gas 
emissions by replacing fossil fuels with renewable energy. 

Therefore, in order to avoid unreasonable barriers to renewable energy 
development, concrete implementing guidelines for the above agreements and 
conventions should involve input from all relevant stakeholders, including not only 
environmental groups and wildlife experts from academia and government but also 
the wind and hydro industries. The guidelines to implement the following language 
from the CMS are particularly important: 

● “evaluation of possible negative ecological impacts of wind turbines on 
nature, particularly migratory species, prior to deciding upon permission for 
wind turbines”; 

● “assessment of the cumulative environmental impact of installed wind 
turbines on migratory species;” and 

● “taking full account of the precautionary principle in the development of 
wind turbine plants.” 

Another important question relates to the issue of the acceptable threshold – that 
is, whether the aim of approvals processes is to ensure “zero mortality” of wildlife 
(e.g. “prevention” of any adverse impacts), or to assure the “mitigation” of adverse 
impacts on wildlife through the implementation of “best practices.” Of course, the 
latter option would involve tolerance of a certain level of mortality. 

A “mitigation”/“best practices” approach would be more beneficial to the 
development of the wind and hydro industries than a “zero-tolerance” approach in 
most cases. For example, if expanding wind energy and hydro-electricity use leads to 
a reduction of greenhouse gas emissions and a slow down of climate change, the net 
positive effect on migratory species over the long term may justify individual short-
term losses. 

At least in relation to wind energy, known measures are available to reduce the 
impact of wind farms on migratory species. Careful siting, retrofitting of power poles 
to prevent electrocution of birds, construction of turbines on taller towers (above 
flight paths), re-powering of older sites to use fewer (but more efficient) turbines, and 
the emission of audible signals to birds and other species may all assist in minimizing 
the impact of wind farms on species. In this regard, the National Code for Wind 
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Farms Discussion Paper notes that “significant effort has been made to identify and 
manage the issues through comprehensive studies . . . As research leads to improved 
turbine design and wind farm location, the impact on bird and bat populations can 
be expected to decrease.”90 

Finally, it is important that wildlife experts, environmental organizations, and 
wind and hydro developers collaborate in considering the issues raised by biodiversity 
agreements for the development of wind energy and hydro resources and in 
developing guidelines (such as the National Wind Farm Code) to govern project 
development. In 2004, the Australian Wind and Energy Association and the 
Australian Council of National Trusts released a draft issues paper, Wind Farms and 
Landscape Values, which explored ways in which wind farms can be sited and 
designed in order to reduce their negative impact.91 The paper discusses factors 
including the siting, layout, height, spacing, density, colour and materials of the wind 
turbines and ways in which to enhance positive attributes and manage negative 
attributes of the wind farms. The paper concludes that the typical treatments for 
minimising the visibility of development on the landscape such as integrating the 
development with topography or borrowing line, form, colour and texture from the 
surrounding landscape, are difficult to achieve in the case of wind farm turbines and 
are may be inappropriate. The more effective approach to mitigate the impact of a 
wind farm is to implement a careful layout which avoids particularly sensitive 
features, and enhances its positive attributes. The paper suggests that landscape 
assessments should be carried out to identify and determine the value, character and 
significance of a landscape, and the extent to which a proposed wind farm is likely to 
impact on this character or significance, taking in a range of values including social, 
indigenous, cultural, artistic and environmental values to produce a holistic 
assessment. 

More specifically, national and regional authorities should designate areas suitable 
for wind farm and hydro-electricity development in their planning as well as “no-go” 
areas, and should develop Geographic Information System (GIS) tools to map 
environmentally sensitive areas as well as areas suitable for wind farm and hydro-
electricity development and should make the maps readily accessible to the wind 
industry. This has been achieved in the Renewable Energy Atlas project. The 
Renewable Energy Atlas project has completed renewable resource maps on the west 
of the United States and more particularly on 11 western US States. The Renewable 
Energy Atlas covers wind, solar, biomass and geothermal resources and includes 
regional maps of the locations and installed capacity of existing renewable energy 
facilities, as well as state-level policies that are in place to stimulate the development 
of renewable energy. It also addresses the important issues that should be considered 
in developing new renewable energy projects, including transmission capacity, load 
growth, land use and environmental impacts. New environmental assessment 
guidelines for wind farms and hydro-electricity projects, including the guidelines 
under development pursuant to Resolution 7.5 of the Convention on Migratory 
Species and Wild Animals (CMS), should: 

90 
Australian Greenhouse 
Office, ‘A National Code for 
Wind Farms – Discussion 
Paper’, May 2006, 
http://www.greenhouse.gov. 
au/renewable/publications/ 
pubs/wind-discussionpaper. 
pdf, p. 10 

91 
Australian Wind and Energy 
Association and Australian 
Council of National Trusts, 
‘Wind Farms and Landscape 
Values – Draft Issues Paper’, 
May 2004, available at 
http://www.auswea.com. 
au/auswea/htmlfiles/ 
landscape.htm. 
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92 
Donald L. Klass, “Biomass for 
Renewable Energy and 
Fuels”, Encyclopedia of 
Energy, Vol. 1 (2004) p 193 

93 
Donald L. Klass, “Biomass for 
Renewable Energy and 
Fuels”, Encyclopedia of 
Energy, Vol. 1 (2004) p 204 

● Involve input from all relevant stakeholders; 

● Seek to limit the adverse impact on projects already approved by national 
authorities; 

● Incorporate a mitigation/best practices approach rather than a zero-
tolerance approach for reducing potential adverse impacts of projects, except 
where endangered or threatened species are involved. A mitigation/best 
practices approach is appropriate in recognition of the comparative benefits 
of renewable energy compared to fossil fuel generation in reducing 
greenhouse gas emissions and the related adverse climate change impacts on 
the ecosystem; 

● Reconsider the usefulness of requirements for pre-construction monitoring 
at comparative reference sites; 

● Provide for updating of guidelines as new research becomes available; and 

● Eliminate requirements for assessment of research on certain species if 
generic research has demonstrated no (or minimal) adverse effects and the 
effect are not site-specific. 

Research priorities relating to the environmental and cultural impacts of wind 
turbines and dams as well as successful mitigation measures should be established on 
a collaborative basis by national and state governments, academic experts, 
environmental organizations, and the renewable energy industry, and this 
cooperative effort should result in a prioritised research “roadmap.” Increased 
funding should be made available to pursue the proposed research “roadmap,” and 
the results of such research should be peer-reviewed and made publicly available. 

5. biomass 
Overview of the biomass industry 
Biomass, as a renewable carbon resource, encompasses a wide range of organic and 
inorganic materials which can be used to generate energy. Included in most 
definitions are all water- and land-based organisms, vegetation and trees (“virgin 
biomass”), as well as all dead and waste biomass such as municipal solid waste, 
biosolids (sewage), animal wastes (manures) and residues, forestry and agricultural 
residues, and certain types of industrial wastes.92 

The technologies available to use waste biomass for energy generation include a 
range of thermal and thermochemical processes, including combustion, gasification, 
liquefaction and the microbial conversion of biomass to obtain gaseous and liquid 
fuels by fermentative methods.93 For example, wood wastes may be combusted to 
form steam, which is passed through a steam turbine to produce electricity; and 
anaerobic processing of municipal solid waste can generate methane, which can be 
captured and used to generate energy. 

The diverse biomass industry in Australia encompasses feedstock producers and 
suppliers, forestry companies, waste management companies, project developers, 
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energy producers, equipment suppliers, investors and research bodies. The range of 
operations in which these companies are engaged includes agricultural production, 
forestry and waste management, plant construction, transport and distribution, bio-
refining and energy generation. 

The environmental effects of biomass operations have the potential to raise two 
distinct issues under international law. Firstly, biomass installations that use 
municipal solid waste or other industrial or chemical waste as a raw material may 
produce hazardous waste within the meaning of the Basel Convention, which must 
be transported and disposed of according to the provisions of that convention. 
Secondly, biomass firing (of both virgin and waste biomass) produces gases 
containing chemicals whose production is restricted by the Stockholm Convention. 

Key legal instruments 
The Basel Convention on the Control of Transboundary Movements of Hazardous 
Wastes and their Disposal (Basel Convention), adopted 22 March 1989, is the major 
international agreement dealing with waste. The Basel Convention requires state 
parties to establish a licensing system for persons transporting or disposing of 
hazardous and other wastes,94 as well as a system for packaging, labelling, 
transportation and documentation where the waste is to be subject to a 
transboundary movement.95 These requirements have the potential to create 
significant costs for the waste biomass industry where waste raw materials used in 
installations are transported across a state border. The Basel Convention is of limited 
significance for the Australian bio-energy industry, however, since all domestic firing 
installations currently utilise virgin or waste biomass produced in Australia. 

The Stockholm Convention on Persistent Organic Pollutants (the Stockholm 
Convention) is a multilateral treaty designed to protect human health and the 
environment from “persistent organic pollutants” (POPs). It obliges State Parties to 
take measures to eliminate or reduce the release of POPs into the environment. The 
Stockholm Convention was adopted and opened for signature on 23 May 2001 and 
entered into force on 17 May 2004. Australia signed the Convention on 23 May 2001 
and ratified it on 20 May 2004. 

In accordance with its obligations under Article 7, the Australian Government has 
developed a National Implementation Plan (the NIP) for the implementation of 
measures required by the Stockholm Convention. The NIP sets out, among other 
things, Australia’s obligations under Article 5 to take certain measures in relation to 
the chemicals listed in Annex C (those chemicals unintentionally produced by the 
operation of biomass firing installations, as discussed below). 

The NIP refers to the National Action Plan for Addressing Dioxins (the NAP) which 
is designed to implement some of Australia’s obligations under Article 5. 

The next section will examine the barriers to the development of the biomass 
renewable energy industry presented by the Stockholm Convention, the NIP and the 
NAP. 

94 
Article 4(7)(a) 

95 
Article 4(7)(b) 
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Barriers to renewable energy 
(a) Stockholm Convention 

The Convention defines POPs as pollutants that 

“. . . possess toxic properties, resist degradation, bioaccumulate and are 
transported through air, water and migratory species, across international 
boundaries and are deposited far from their place of release, where they 
accumulate in terrestrial and aquatic ecosystems.” 

The Convention identifies 12 particularly toxic POPs which are the subject of 
reduction and elimination measures. The most important in relation to the biomass 
industry are: 

● Dioxins: produced unintentionally due to incomplete combustion, and have 
been found in wood smoke; 

● Furans: produced unintentionally from the same processes as dioxins; 

● Hexachlorobenzene: produced unintentionally from the same processes that 
produce dioxins and furans; and 

● Polychlorinated biphenyls: compounds found in industry and heat exchange 
fluids, and a by-product of biomass firing installations. 

Forms of these chemicals, namely polychlorinated dibenzo-p-diozins and 
dibenzofurans, hexachlorobenzene and polychlorinated biphenyls, may be 
unintentionally formed through firing installations for wood and other biomass 
fuels. These POPs are listed in Annex C of the Convention. 

Article 5 requires Parties to take certain measures to reduce the total releases 
derived from anthropogenic sources of each of the chemicals listed in Annex C: 

● Develop a national action plan within 2 years of the date of entry into force 
of the Convention and implement it as part of its National Implementation 
Plan (required by Article 7). The NAP should be designed to identify, 
characterise and address the release of chemicals listed in Annex C; 

● Promote the application of available, feasible and practical measures to 
reduce the release of Annex C chemicals or eliminate source processes 
(including firing of biomass installations); 

● Promote the development of alternative source processes that do not result 
in the release of Annex C chemicals; and 

● Promote and require the use of best available technologies and best 
environmental practices for new and existing source processes. 

Part V of Annex C sets out the general prevention measures which Parties are 
required to adopt in relation to the specified POPs (i.e. measures to satisfy the 
obligations set out in Article 5(b)). It states that priority should be given to 
consideration of approaches to prevent the formation and release of the chemicals 
listed in Annex C, including: 
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● The use of low-waste technology; 

● The use of less hazardous substances; and 

● The replacement of feed materials which are POPs or where there is a direct 
link between the materials and the release of POPs from the source (which 
may include, for example, wood in biomass installations). 

In addition, Part V notes that where proposals to construct new facilities or 
significantly modify existing facilities are being considered, consideration should be 
given to alternative processes, techniques or practices that have similar usefulness but 
which avoid the formation and release of such chemicals (which may include 
alternative (non-biomass) energy generation facilities). 

The Convention therefore imposes specific obligations on parties to reduce the use 
of biomass fuels (or to modify the way in which they are used, for example by 
gasifying instead of combusting biomass fuels) where they do in fact produce POPs. 
The formation of national implementation plans and national action plans to 
implement these obligations may thus create a significant barrier for the development 
of biomass renewable energy industries within State Parties. 

(b) Australia 

As noted above, the specific measures that have been adopted by the Australian 
Government in relation to its Article 5 obligations are set out in the NAP. The NAP 
sets out measures only in relation to dioxins (polychlorinated dibenzo-p-diozins and 
dibenzofurans) and not in relation to hexachlorobenzene and polychlorinated 
biphenyls; further measures are likely to be implemented in future to deal with these 
chemicals. 

The NAP sets out measures to control the emission of dioxins from combustion 
facilities based on the goal of 0.1 ng TEQ/m3 of dioxins, accepted internationally as 
the best practice for dioxin emissions from combustion sources. In Australia, this 
standard has already been adopted by most States and Territories. The table below 
indicates how this goal has been implemented in each jurisdiction. 

The implementation of this aspect of the NAP will therefore not create any new 
barrier for the biomass industry. As noted above, however, the NAP currently 
implements only some of Australia’s obligations under the Stockholm Convention 
(i.e. the obligation to promote best available technologies and best environmental 
practices in relation to combustion installations). Future implementation of other 
obligations, including the obligation to take measures to reduce or eliminate sources 
processes (including biomass installations) may create barriers for the biomass 
industry, as explained in the section above. 
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Source: Environment 
Protection and Heritage 
Council, National Dioxins 
Program – National Action 
Plan for Addressing Dioxins 
in Australia, October 2005, 
p 22. 

96
Table 1 Jurisdictional regulations for dioxin emissions to air 

ACT NSW QLD SA TAS VIC WA 

Level 0.1ng/m3 0.1ng/m3 0.1ng/m3 0.1ng/m3 0.1ng/m3 * 0.1ng/m3 * 0.1ng/m3 

How Lic Leg Lic Lic Lic Lic Lic 
Apply New 

facilities 
and 
upgrades 

New 
facilities 
and 
upgrades 

New and 
upgrade 
of old 
facilities. 
Permit 
conditions 
to reflect 
best 
practice. 

New 
facilities 

* The new figure of 0.0037 ng/m3 at ground level came into effect on 1 June 2005 under the Environment Protection 
Policy (Air Quality) 2004 Legend: Leg: Prescribed through legislation Lic: Prescribed through licensing agree-
ments 

Opportunities to mitigate or remove barriers 
While the obligation to take measures to reduce or eliminate POPs source processes 
may pose a barrier to Australia’s biomass industry, other obligations (namely, to 
promote the development of alternative source processes and best available 
technologies) may in fact provide a benefit to industry, by encouraging government 
policy that stimulates research and development into more efficient and less polluting 
biomass technologies. Through early support to the industry, the government may be 
able to ensure compliance with the Stockholm Convention while not disadvantaging 
the emerging biomass industry. 

6. biofuels 
Industry overview 
The two key biofuels with commercial prospects in Australia are ethanol and 
biodiesel. Although ethanol can be produced from a variety of feedstock, renewable 
ethanol is predominantly produced from agricultural sources such as waste starch, C 
molasses, maize, sorghum and feed wheat. Fuel ethanol production in Australia has 
fallen from approximately 75 ML in 2002–2003 to 23 ML in 2004–2005, which 
represents less than 0.1% of the automotive gasoline market. Currently, the three 
commercial producers of fuel ethanol in Australia are the Manildra Group, CSR 
Distilleries, and the Rocky Point Sugar Mill and Distillery. Other proposed ethanol 
projects have the potential to increase fuel ethanol production capacity by up to 930 
ML. Three projects have recently been offered funding under the Australian 
Government’s Biofuels Capital Grants Program and are expected to provide 77.5 ML 
of new capacity. On the user side, ethanol is being sold by BP, Caltex, Manildra Park 
Petroleum, Neumanns, Queensland Fuel Group, United Petroleum, Evolve and a 
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number of other independent service stations. In the United States, Brazil, Sweden 
and the United Kingdom, flexible fuel vehicles are available that run on up to 85% 
ethanol. These vehicles are not currently available in Australia since the maximum 
ethanol blend allowed is 10%. 

Currently utilised feedstocks for biodiesel include vegetable oils, animal fats and 
recycled cooking oils. Biodiesel has only recently been made commercially available 
in Australia. There are ten licensed producers, who collectively produced 
approximately 1 ML in 2003–2004 and 4 ML in 2004–2005. Four projects are being 
supported by the Biofuels Capital Grants Program, with the potential to produce 157 
ML of biodiesel. The bulk of biodiesel in Australia is sold in blends of 20% or less 
with petroleum diesel.97 

It is important to bear in mind that the combustion of biofuels produces 
significant quantities of carbon dioxide. They are classified as a “renewable energy” 
based on a life cycle analysis. As the crops which are used to produce biofuels grow, 
they remove carbon dioxide (of the same quantity that will be produced by their 
combustion) from the atmosphere. The result is a zero net output of atmospheric 
carbon dioxide, offset to varying degrees by the use of fossil fuels in production and 
transport. In terms of environmental impacts, a primary issue associated with the 
production of biofuels is the loss of biodiversity resulting from any land-clearing that 
might be necessary to grow feedstock crops. Related to this is the potential for 
desertification. Where genetically modified crops are used in biofuel production (for 
example, genetically modified canola in biodiesel production), issues may arise under 
the Cartagena Protocol on Biosafety if and when Australia becomes a party. 

International instruments 
(a) General Agreement on Tariffs and Trade (GATT) 

The GATT was developed from 1947 to 1994 through trade rounds. The last trade 
round was the Uruguay Round. The main purpose of the GATT is to facilitate open 
global trade through the reduction of tariffs and non-tariff trade barriers. 

(b) World Trade Organisation (WTO) Uruguay Round 

The WTO was formed during the Uruguay Round on 1 January 2005 as the 
successor to the GATT as the organisation dealing with international trade. Although 
the GATT trade rules are still relied upon by the WTO in relation to goods, additional 
rules regarding trade in services (General Agreement on Trade in Services (GATS)), 
relevant aspects of intellectual property (Trade Related Aspects of Intellectual 
Property Rights (TRIPS)), dispute settlement and trade policy reviews were created. 

(i) Agreement on Agriculture (AOA) 

The AOA was formed during the Uruguay Round and adopted on 15 April 1994. The 
objective of the AOA is to reform trade policies in agriculture to be more market-
oriented by eliminating trade barriers that distort the market such as subsidies and 
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quotas. The AOA obligates members to reduce domestic support to agriculture, 
reduce the use of export subsidies, and improve access to domestic markets. Excluded 
from these obligations are subsidies for public policy purposes or for environmental 
programs included in the “green box”. 

(ii) Agreement on the Application of Sanitary and Phytosanitary 
Measures (SPS) 

The SPS was entered into force with the formation of the WTO. The SPS sets out the 
basic rules on food safety and health and plant standards. The aim of the SPS is 
promote the harmonisation of standards, based on science, to ensure the trade of safe 
products on the basis of consistent standards internationally and to prevent countries 
from using arbitrary and unjustifiable health and environmental regulations as 
disguised barriers to trade in agricultural products. 

(iii) Technical Barriers to Trade Agreement (TBT) 

The TBT was entered into force with the formation of the WTO. The TBT aims to 
ensure that regulations, standards, testing and certification procedures are based on 
legitimate purposes and are not used as a means of protectionism by creating 
unnecessary obstacles to trade. The TBT covers legally binding technical 
requirements relating to SPS measures, such as product content requirements, 
processing methods, and packaging and promotes the adoption of international 
standards. 

(c) WTO Doha Ministerial Declaration (DMD) 

The DMD was adopted on 14 November 2001. Under the DMD, parties agreed in 
Paragraph 31(iii) to eliminate tariff and non-trade tariffs to environmental goods and 
services and in Paragraph 16 to eliminate tariffs and non-tariff barriers on non-
agricultural products of export interest to developing countries. 

Barriers to renewable energy 
The use of biofuel as a renewable resource is not wide-spread and there is still concern 
over the validity of the perceived environmental benefits of biofuel as a fuel source. 
The market of biofuels in Australia and internationally is not established. The 
Australian Government has made an attempt to promote the domestic production of 
biofuels through the introduction of subsidies and tariffs. Biodiesel production is 
encouraged under the Cleaner Fuels Grant Scheme through a grant that offsets the 
excise for biodiesel which is usually payable on fuel until 2011. The grant will be 
progressively phased out between 2011 to 2015. The subsidies for ethanol include 
significant capital grants for the construction of ethanol production facilities and the 
Ethanol Production Grants (EPG) program where a fuel excise rebate of 38.14 cents 
per litre of Australian ethanol production is granted until 2011. A tariff of 38 cents per 
litre of imported ethanol has been implemented to give domestic ethanol producers 
a competitive advantage. 
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The Australian Government is also considering the introduction of a mandate that 
10% of fuel contains ethanol to guarantee a market for domestic ethanol producers.98 

The New South Wales (NSW) Government has already implemented a minimum 
ethanol content requirement of 2% of fuel sold in NSW.99 There is the view that 
mandating the use of Australian ethanol content of fuel or volumes of production 
would be in conflict with obligations under the WTO. The trade of Australian biofuel 
internationally could also be subject to trade barriers from other countries not 
wishing to import Australian biofuel but rather protect their own domestic biofuel 
industries. 

As a member of the WTO, Australia is subject to the negotiations and instruments 
created under the WTO. The applicability of these instruments and the effect they 
have on the trade and policies regarding biofuel is dependant on the classification of 
ethanol and biodiesel. Currently, ethanol and biodiesel are classified separately and 
differently under the World Customs Organization’s Harmonized Commodity 
Description and Coding System (HS). 

(a) Ethanol 

Ethanol is deemed an agricultural good under the HS. It is also included in the 
coverage of the AOA by inclusion in Annex I. As such, it will be easier to maintain 
higher tariffs and higher subsidies on ethanol than it would if it were considered an 
industrial or environmental good. Some WTO members have expressed an interest to 
have ethanol classified as an environmental good which would result in the reduction 
of subsidies available under Paragraphs 31(iii) and 16 of the DMD. As an 
environmental good, the protection of the domestic market of ethanol could be 
justified as within the ‘green box’ under the AOA. 

(b) Biodiesel 

Biodiesel is considered a chemical good under Chapter 38 of the HS and is not 
currently included in the Agreement on Agriculture Annex I. It is therefore not 
eligible for the same market protections as ethanol. It is possible that biodiesel could 
be considered an environmental good or to be of export interest to developing 
countries, thereby liberalising the trade of biodiesel under Paragraphs 31(iii) and 16 
of the DMD. 

The Australian Government has developed standards for the quality of biodiesel, 
regulated through the Fuel Quality Standards Act 2000 (Cth). The Australian 
Government is considering developing standards for the quality of ethanol. These 
regulations and standards would need to be consistent with the principles and the 
agreements in the GATT, SPS and TBT. 

The largest barrier to the production and use of biofuel is that its perceived 
environmental benefits are not unequivocally accepted. If it is not established that the 
use of biofuel is better for the environment than non-renewable fuels then the 
Australian Government’s actions to support a domestic market for biofuel is 
unjustified. The current uncertainty in the biofuel markets, government legislation 
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and consumer acceptance of biofuel in the Australian market have slowed the 
development of biofuel projects in Australia and in some cases deferred development 
until more certainty is developed.100 

Opportunities to mitigate or remove barriers 
The impact of the obligations under the WTO depends on the classification of 
biofuels for trade purposes. The biofuel industry in Australia would prefer 
classification of biofuels as agricultural products as it will enable the continuance of 
tariffs allowed under the AOA that support the domestic production of biofuel in 
Australia. Parties that desire free trade in biofuels will want to see them qualify as 
both industrial and environmental goods. 

The production and trade of biofuels will be further facilitated by research into the 
environmental impact of biofuels and evidence of the benefit of using biofuel over 
current conventional, non-renewable fuels to the environment. This will encourage 
the development of the biofuel market and increase consumer acceptance of biofuel 
as a fuel product. 

7 offshore facilities – wind and wave hydro 
Industry overview 

(a) Offshore wind energy industry 

As noted above, the wind energy industry is the most rapidly growing renewable 
energy industry in Australia. Indeed, between 1996 and 2004, Australia’s total wind 
energy capacity grew from 2 MW to 252 MW.101 The total installed generation capacity 
is 817 MW, with a further 6785 MW of capacity currently proposed.102 There are no 
offshore windfarms proposed in Australia at present. 

In a similar fashion to onshore wind energy, some environmental opposition 
has developed in other parts of the world in relation to offshore installations. There 
are considerable environmental benefits arising from the use of offshore wind 
energy compared with traditional fossil fuel-fired electricity generation because it is 
produced with zero emissions of greenhouse gases and other pollutants such 
nitrogen oxides and sulphur oxides. At the same time, however, the construction and 
operation of offshore wind turbines is more expensive and is alleged to result in 
potential negative environmental impacts on cetaceans, landscapes and the marine 
environment. 

(b) Ocean energy industry 

An ocean energy industry is under development in Australia, with several pilot 
projects in progress or already in operation. The North West of Australia has some of 
the highest tides in the world (up to 10 metres) making it a particularly attractive 
location for tidal hydro installations. In recent years, a proposal to construct a 50 MW 
tidal plant near Derby in Western Australia was developed by Derby Hydro Power. This 
project received a substantial grant from the Australian Greenhouse Office under the 
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Renewable Energy Commercialisation Programme but was not undertaken due to 
challenges with cost and construction. To make use of the energy generated, a 500 
kilometre transmission line would be needed to take the electricity to Broome and 
Fitzroy Crossing as well as a number of remote Aboriginal communities.103 103 

Australian Institute of 
Energy, ‘Fact Sheet: Tidal Consequently, a natural gas powered system has been adopted for most of the regional 
Energy’, http://www.aie. 

power needs. There are no tidal energy facilities currently operating in Australia. org.au/national/factsheet/F 
During July 2006, an Oceanlinx wave energy plant at Port Kembla off the coast of S10_TIDAL%20ENERGY.pdf. 

NSW was deployed in the open ocean and operated successfully. The plant is expected 
to produce 1 GWh of electricity per annum and result in greenhouse emission 
reductions of approximately 1000 tonnes of CO2 per annum. The electricity produced 
is connected to the electricity grid via Integral Energy’s network through an 11 kV 
cable. Oceanlinx is also in the advanced permitting stage for the deployment of 
eighteen 1.5 MW wave energy units in Portland, Victoria, giving a total capacity of 27 
MW. This will be the largest wave energy project in development in the world and will 
have the potential to supply the power needs of about 15,000 homes in the local area. 
Carnegie Corp is trialling undersea mounted wave technology and is planning to 
install a small array of its CETO II units off Fremantle, WA, by the end of 2008. 

In terms of greenhouse gases, ocean hydro plants are an attractive energy source 
since their operation does not result in any emissions. However, taking energy from 
the ocean may cause changes to the shoreline where tidal flows are empounded, as 
well as flow patterns causing seabed disturbance due to sedimentation and erosion. 
Impacts of ocean hydro installations on marine wildlife resulting from collision may 
also be of some concern, but studies have shown that both device design and animal 
behaviour can adapt to such risks.104 104 

United Kingdom 
Environment Agency, 
http://www.environment-Key legal instruments agency.gov.uk/aboutus/ 

(c) UN Convention on the Law of the Sea 512398/289428/930386/?lan 
g=_e 

The 1982 United Nations Convention on Law of the Sea (‘UNCLOS’) aims to establish 
a legal order for the seas and oceans that will, among other things, promote “the 
equitable and efficient utilisation of their resources, the conservation of their living 

”105 105resources, and the study, protection and preservation of the marine environment. UNCLOS, preamble. 

Australia ratified UNCLOS in October 1994 and became legally bound by its 
provisions when it entered into force in November of that same year. 

(d) London Protocol 

Upon its entry into force in March 2006, the 1996 London Protocol superseded the 
1972 Convention on the Prevention of Marine Pollution by Dumping of Wastes and 
Other Matter (‘London Convention’) and became binding on those parties to it that 
were parties to the original Convention. As an original party, Australia domestically 
implemented the London Convention via the Environment Protection (Sea Dumping) 
Act 1981 (Cth). It has since ratified the Protocol, and the Environment Protection (Sea 
Dumping) Act has been amended to reflect this. 
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(e) Noumea Convention and its Dumping Protocol 

Australia’s international legal obligations in relation to the protection of the marine 
environment are supplemented by the 1986 Convention on the Protection of the 
Natural Resources and Environment of the South Pacific Region (‘Noumea 
Convention’) and associated Protocols, which have been ratified by Australia and 
entered into force in 1990. Amendments in 1993 to the Environment Protection (Sea 
Dumping) Act (Cth) 1981 have given partial domestic effect to the agreements. 

(f) UN Convention on Biological Diversity 

The 1992 UN Convention on Biological Diversity (‘CBD’) came into force in 1993, and 
has been ratified by Australia and implemented in part by the Environmental 
Protection and Biodiversity Act 1999 (Cth). 

(g) Apia Convention 

Australia has acceded to the 1976 Convention on Conservation of Nature in the South 
Pacific (‘Apia Convention’), which entered into force in 1990. 

Barriers to renewable energy 
(h) UN Convention on the Law of the Sea 

UNCLOS codifies the rights of states to use and exploit the resources of the ocean. At 
the same time, it imposes restrictions on those rights and introduces obligations in 
relation to the protection of the marine environment and the prevention of 
pollution. As a result, UNCLOS both facilitates and potentially inhibits offshore wind 
energy and wave hydro plants. 

UNCLOS divides the ocean into zones: the territorial sea, the exclusive economic 
zone (‘EEZ’), the continental shelf and the high seas. Consequently, states’ rights and 
responsibilities will vary depending on the location of renewable energy activities. In 
accordance with UNCLOS, Australia has declared sovereignty over a territorial sea of 
12 nautical miles, an EEZ of 200 nautical miles and its continental shelf under the Seas 
and Submerged Lands Act 1973 (Cth). 

Along with requirements relating to safety of fishing and freedom of navigation, 
the sovereign right of states to exploit their natural resources is qualified by a duty to 
protect and preserve the marine environment. States are obliged under article 194(1) 
to take all measures consistent with UNCLOS that are necessary to prevent, reduce 
and control pollution of the marine environment from any source. The definition of 
‘pollution’ is: 

“The introduction by man, directly or indirectly, of substances or energy into 
the marine environment . . . which results or is likely to result in such dele-
terious effects as harm to living resources and marine life, hazards to human 
health, hindrance to marine activities, including fishing and other legitimate 
use of the sea, impairment of quality for uses of sea water and reduction of 

”106amenities. 
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Depending on operating characteristics and design, energy may enter the ocean as 
a by-product of wind or wave hydro installations. This may be a result of energy 
losses during the generation of electricity or its transfer to the mainland. Whether 
such energy would be classified as “pollution” depends on the likelihood of damage 
to the marine environment. 

The definition of “pollution” may also encompass the removal and disposal of 
abandoned structures. Furthermore, the removal of structures will fall within the 
ambit of Article 60(3), which provides that any installations that are abandoned or 
disused must be removed to ensure safety of navigation. Such removal must also have 
due regard to fishing, the protection of the marine environment and the rights and 
duties of other states. 

Safety zones for both wind energy and wave hydro installations may also be 
mandated under UNCLOS. According to article 60(5), the breadth of safety zones are 
to be determined by the coastal state and must be designed to ensure that they are 
reasonably related to the nature and function of the installations. The distance of 
each safety zone must not exceed 500 metres. 

(i) London Protocol 

The objective of the London Protocol is to protect and preserve the marine 
environment from all sources of pollution. Subject to several exclusions, certain types 
of dumping activities are prohibited. Parties to the Protocol must prohibit the 
dumping of any wastes or other matter with the exception of those listed in Annex 1, 
which may be dumped where a permit is granted.107 The abandonment or disposal at 
sea of wind energy or wave hydro installations appears to fall within the definition of 
dumping, which – according to article 1 – expressly includes “any abandonment or 
toppling at site of platforms or other man-made structures at sea, for the sole purpose 
of deliberate disposal.” 

However, “vessels and platforms or other man-made structures at sea” are included 
in Annex 1 as matters which may be considered for dumping. State parties must 
nonetheless comply with article 2 of the Convention, which requires parties to protect 
and preserve the marine environment from all sources of pollution and take effective 
measures to prevent, reduce and, where practicable, eliminate pollution caused by 
dumping at sea of wastes or other matter. 

(j) Noumea Convention and its Dumping Protocol 

The Noumea Convention aims to protect and manage the marine and coastal 
environment of the South Pacific Region. It applies to the 200 nautical mile zones 
established off the states that are bounded by the Pacific Ocean, as well as “those areas 
of high seas which are enclosed from all sides by the 200 nautical mile zones.”108 This 
includes the EEZ off the east coast of Australia and its eastward islands. 

The 1986 Protocol for the Prevention of Pollution of the South Pacific Region by 
Dumping (‘Noumea Dumping Protocol’) was created pursuant to the London 
Convention and the Noumea Convention. It reiterates the Conventions’ general 
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obligation that parties must take all appropriate measures to prevent, reduce and 
control pollution by dumping.109 Following the trend of the superseded London 
Convention, Annex I of the Noumea Dumping Protocol contains a list of substances 
the dumping of which is prohibited. Annex II lists substances which may only be 
dumped after the issue of a special permit. Renewable energy installations do not 
appear to fall within Annex, and may therefore be dumped if a general permit is 
issued.110 Thus, while the permit requirement imposes a logistical obstacle to offshore 
renewable energy development, it does not constitute an outright barrier. 

(k) UN Convention on Biological Diversity 

The objectives of the CBD include the conservation of biological diversity and the 
sustainable use of its components.111 ‘Biological diversity’ means the variability among 
living organisms from all sources, including marine and other aquatic ecosystems. 
The Jakarta Mandate on Marine and Coastal Biological Diversity and its associated 
programme of work adopted by the Conference of the parties,112 highlight the 
importance of marine biodiversity conservation in the context of the Convention. 

Article 8 of the CBD requires parties, as far as possible and as appropriate, to 
manage biological resources important for the conservation of biological diversity 
with a view to ensuring their conservation, and to promote the protection of 
ecosystems, natural habitats and the maintenance of viable populations of species in 
natural surroundings. Marine ecosystems are often rich in biological diversity and 
have a potentially high value as ‘biological resources’ within the objectives of the 
Convention. Australia is therefore obliged to promote the protection of such 
ecosystems and manage them with a view to ensuring their conservation. 

Under article 14(1), state parties must, as far as possible and as appropriate, 
introduce procedures requiring environmental impact assessments of their proposed 
projects that are likely to have significant adverse effects on biological diversity with 
a view to avoiding or minimising such effects. The impact of wind energy and wave 
hydro installations on marine biodiversity should therefore be assessed, although this 
will simply serve as a consideration in decision-making rather than an outright bar 
to renewable energy activities. 

The CBD also requires parties, as far as possible and as appropriate, to establish a 
system of protected areas where special measures need to be taken to conserve 
biological diversity and to promote environmentally sound and sustainable 
development in areas adjacent to protected areas.113 The Australian Government has 
established fourteen marine protected areas, the largest of which is the Great Barrier 
Reef Marine Park.114 Renewable energy activities which may affect these areas are likely 
to be restricted. However, the Convention provides Australia with discretion in terms 
of what, if any, measures are to be taken to protect biodiversity in the protected areas. 

(l) Apia Convention 

The Apia Convention establishes a broad framework for nature conservation in the 
South Pacific region, including Australia. Its provisions are largely discretionary and 
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encourage the creation and conservation, where possible, of national parks and 
reserves. 115 They do not appear to present a barrier to offshore renewable energy 
development. At most, a ‘full examination’ of such development would be required. 

Opportunities for mitigation and removal of barriers 
Subject to the rights of other states to innocent passage for their vessels, Australia has 
the right to exploit the waters of, and geological storage facilities beneath, its 
territorial sea pursuant to articles 2 and 17 of UNCLOS. Within its EEZ, Australia has 
sovereign rights of exploration, exploitation and management of natural resources in 
both the seabed and waters above it.116 Accordingly, UNCLOS facilitates the 
production of energy from the water, currents and wind by Australia in its territorial 
sea and EEZ. Appropriate design and careful removal of renewable energy 
installations may serve to remove the barriers posed by UNCLOS in relation to 
pollution and safety zones. 

Under the London Protocol, structures at sea may only be considered for dumping 
if any material capable of creating floating debris or otherwise contributing to 
pollution of the marine environment has been removed to the maximum extent 
possible. The material dumped must not pose a serious obstacle to fishing or 
navigation. Again, these limitations may be reduced through prudent design and 
operation. Similarly, the risks to biodiversity which may pose a barrier under the CBD 
may be mitigated by ensuring that stringent planning and assessment procedures are 
followed. Wave hydro installations should be engineered so as to avoid collisions with 
marine life by, for example, enclosing turbine entry-points in protective meshing. 
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1. introduction 
Asia-Pacific Partnership and the REDGTF 
The Asia Pacific Partnership on Clean Development and Climate (APP) is a 
voluntary multi-national partnership between the governments of seven nations in 
the Asia-Pacific region – Australia, Canada, China, India, Japan, Republic of Korea 
and the United States of America. 

The APP aims to strengthen existing bilateral and multilateral arrangements and 
create an international framework within which the participant nations will co-
operate to pursue development, energy, environment and climate change objectives. 

APP established eight public-private sectors task forces. The Renewable Energy 
and Distributed Generation Task Force (REDGTF) was formed to focus upon issues 
associated with renewable energy and distributed generation technologies. 

Our project 
This paper is based on extracts from a draft report for the APP-REDGTF project 
“Identifying optimal legal frameworks for renewable energy in China and India” (the 
Project). 

The Project will consider and assess the legal, regulatory, institutional and policy 
frameworks in China and India, and the barriers and opportunities facing the 
renewable energy sectors in those countries. 
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The Project also involved hosting workshops in India and China to identify and 
promote best practice for laws and policies promoting renewable energy in 
developing countries. The final reports will present results of the Project’s 
investigations and make recommendations. 

The ultimate aim of the Project is to encourage and enhance the capacity for 
emission reduction efforts in India and China, by promoting legal and regulatory 
measures which create an environment within which renewable energy and 
distributed generation technologies are viable. 

2. existing re laws and policies 
2.1 National laws 
Electricity Act 2003 (India) 
Requirement for States to set RE targets 
Section 86 of the EA 2003 promotes renewable energy by ensuring grid connectivity 
and sale of renewable electricity. The section creates a demand for renewable energy 
by requiring State Electricity Regulatory Commissions (SERCs) to specify 
percentages for renewable energy for purchased within the area of a distribution 
licensee. 

“The State Commission shall discharge the following functions, namely . . . 

. . . promote co-generation and generation of electricity from renewable sources 
of energy by providing suitable measures for connectivity with the grid and sale 
of electricity to any person, and also specify, for purchase of electricity from such 
sources, a percentage of the total consumption of electricity in the area of a 
distribution licence.” 

In this paper, these orders are referred to as SERC orders or RPS orders. 

Preferential tariffs 
Section 61 of the EA 2003 relates to tariff determination. 

“The Appropriate Commission shall, subject to the provisions of this Act, specify 
the terms and conditions for the determination of tariff, and in doing so, shall 
be guided by the following, namely . . . 

. . . the promotion of co-generation and generation of electricity from renewable 
sources of energy.” 

National Electricity Policy 
Private sector participation 
Section 5.2.20 of India’s National Electricity Policy promotes private participation in 
renewable energy. 

“Feasible potential of non-conventional energy resources, mainly small hydro, 
and wind and bio-mass would also need to be exploited fully to create 
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additional power generation capacity. With a view to increase the overall share 
of non-conventional energy sources in the electricity mix, efforts will be made to 
encourage private sector participation through suitable promotional measures.” 

Reducing RE costs 
Section 5.12.1 of the policy targets the reduction in capital costs of renewable energy 
technologies through competition. 

“Non-conventional sources of energy being the most environment friendly there 
is an urgent need to promote generation of electricity based on such sources of 
energy. For this purpose, efforts need to be made to reduce the capital cost of 
projects based on non-conventional and renewable sources of energy. Cost of 
energy can also be reduced by promoting competition within such projects. At 
the same time, adequate promotional measures would also have to be taken for 
development of technologies and a sustained growth of these sources.” 

Preferential tariffs 
Section 5.12.2 of the policy states that SERCs should specify appropriate tariffs in 
order to promote Renewable Energy (until non-conventional technologies can 
compete within the competitive bidding system) specifying percentages that 
progressively increase the share of electricity generated from renewable sources. 

“The Electricity Act 2003 provides that co-generation and generation of 
electricity from non-conventional sources would be promoted by the SERCs by 
providing suitable measures for connectivity with grid and sale of electricity to 
any person and also by specifying, for purchase of electricity from such sources, 
a percentage of the total consumption of electricity in the area of a distribution 
licensee. Such percentage for purchase of power from non-conventional sources 
should be made applicable for the tariffs to be determined by the SERCs at the 
earliest. Progressively the share of electricity from non-conventional sources 
would need to be increased as prescribed by State Electricity Regulatory 
Commissions. Such purchase by distribution companies shall be through 
competitive bidding process. Considering the fact that it will take some time 
before non-conventional technologies compete, in terms of cost, with 
conventional sources, the Commission may determine an appropriate 
differential in prices to promote these technologies.” 

Cogeneration 
Section 5.12.3 of the policy promotes the benefits of cogeneration. 

“Industries in which both process heat and electricity are needed are well suited 
for cogeneration of electricity. A significant potential for cogeneration exists in the 
country, particularly in the sugar industry. SERCs may promote arrangements 
between the co-generator and the concerned distribution licensee for purchase of 
surplus power from such plants. Cogeneration system also needs to be encouraged 
in the overall interest of energy efficiency and also grid stability.” 
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1 
States which have not yet 
issued RPS orders include all 
the North Eastern States, 
Bihar, Uttarakhand, Punjab, 
Goa, Chattisgarh and 
Jharkhand. 

National Tariff Policy 
RE percentages and pricing 
Section 6.4 of the National Tariff Policy requires all SERCs to specify minimum 
percentages for electricity to be purchased from renewable energy sources by 1 April 
2006. 

(1) Pursuant to provisions of section 86(1)(e) of the Act [Electricity Act 2003], 
the Appropriate Commission shall fix a minimum percentage for purchase of 
energy from such sources taking into account availability of such resources in the 
region and its impact on retail tariffs. Such percentage for purchase of energy 
should be made applicable for the tariffs to be determined by the SERCs latest 
by April 1, 2006. 

It will take some time before non-conventional technologies can compete with 
conventional sources in terms of cost of electricity. Therefore, procurement by 
distribution companies shall be done at preferential tariffs determined by the 
Appropriate Commission. 

(2) Such procurement by Distribution Licensees for future requirements shall be 
done, as far as possible, through competitive bidding process under Section 63 of 
the Act within suppliers offering energy from same type of non-conventional 
sources. In the long-term, these technologies would need to compete with other 
sources in terms of full costs. 

(3) The Central Commission should lay down guidelines within three months 
for pricing non-firm power, especially from non–conventional sources, to be 
followed in cases where such procurement is not through competitive bidding. 

2.2 State-based Renewable Portfolio Standards – summary 
States which have implemented RPS orders 
A review of SERC orders issued in compliance with the statutory and policy 
requirements detailed above was conducted by the World Institute for Sustainable 
Energy in July 2007, at which time only 13 of India’s 28 States had published 
Renewable Portfolio Standard (RPS) orders specifying renewable energy percentages: 
Andhra Pradesh, Maharashtra, Tamil Nadu, Rajasthan, West Bengal, Kerala, 
Karnataka, Gujarat, Haryana, Himachal Pradesh, Orissa, Uttar Pradesh and Madhya 
Pradesh. The remaining 14 States1, the Joint Electricity Regulatory Commission for all 
Union Territories and the National Capital Territory of Delhi are yet to specify 
percentages for purchase of renewable electricity within their territories. 

Process of setting orders 
The general practice followed by SERCs complying with the National Tariff policy is 
as follows: 

● publication of a discussion paper laid open for public comment – detailing 
the present and anticipated situation of the State with regard to Renewable 
Energy 
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● receipt and consideration of comments and suggestions 

● final RPS order released. 

Specified percentages 
The minimum percentages of renewable energy specified by SERCs range from 0.5% 
(Madhya Pradesh) to 10% (Haryana). Karnataka and Rajasthan are the only States 
which have placed an additional upper cap on the percentages specified for renewable 
energy. Some States have specified percentages for one year; most have done so for 3 
years. Most States specify percentages applicable to all distribution licensees. West 
Bengal is a notable exception, setting out different percentages for its various 
distribution licensees (see case study below). All States except Rajasthan, Kerala and 
Madhya Pradesh have allowed distribution licensees to decide which source of 
renewable energy they wish to use to meet their percentages, the exceptions stating 
percentages according to resource (ex: wind, biomass, small hydro power etc.). 

Orissa has not yet specified percentages for renewable energy, but has published an 
RPS specification. So far it is the only State which will require renewable energy to be 
procured under competitive bidding, meaning that the declared percentage will only 
act as a ceiling reference. 

Relevant facilities 
All complying SERCs have restricted the facilities qualifying for procurement of 
renewable energy to grid-connected sources. 

There is some debate as to whether percentages for the procurement of renewable 
energy should only be limited to distribution companies or should be extended to 
include captive users and open access consumers. Most SERCs have decided in favour 
of including captive and open access consumers. Expert legal opinion on this matter 
requested by the Maharashtra Electricity Regulatory Commission (MERC) also 
concurs with the inclusion of Captive and Open Access consumers within the RPS 
mandate. 

Penalties, implementation and review 
As far as the implementation of these orders are concerned, Maharashtra is the only 
State whose State Nodal Agency details an operating framework for the 
implementation of the MERC order. 

Only Maharashtra and Rajasthan have specified explicit penalties for non-
compliance with RPS orders, with funds collected from such penalties to be used for 
the promotion of renewable within the State. West Bengal and Andhra Pradesh stated 
that penalties will be levied for non-compliance, but have not specified the rates. In 
Maharashtra, West Bengal and Andhra Pradesh if distribution companies are able to 
convince the SERCs of the non-availability of renewable energy as a reason of non-
compliance, penalties are to be waived. 

Most orders specify future review dates for the renewable energy percentages. 
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2 
Despite the National Tariff 
Policy requiring all SERCs to 
establish percentages for 
renewable energy by 1st of 
April 2006, three of the 
thirteen existing orders were 
issued in 2004, five in 2005, 
six in 2006 (of which two are 
the revised orders from 
Maharashtra and UP) and 
three in 2007 (of which one is 
revised draft order for HP and 
a supplementary order for 
Rajasthan) 

2.3 Effectiveness of current schemes 
Experience in the actual implementation of these RPS orders is fairly limited given 
that only 13 of India’s 28 States have published orders to date.2 

While it is too early to make general comments on the effectiveness of the schemes 
in place, some observations reveal minimum requirements for RPS schemes to be 
effective. For example: 

● SERC orders setting out Renewable Portfolio Standards need to cover 
resource availability, present and future capacity addition (both 
conventional and renewable), eligible renewable energy sources, 
implementation, operating and settlement mechanisms, and the impact of 
RPS on retail electricity tariff. In this respect the Maharashtra Electricity 
Regulatory Commission (MERC) and Rajasthan Renewable Energy 
Corporation Standards are good model orders for other SERCs. 

● SERCs should specify aggressive short and medium term targets for 
renewable energy (keeping in mind climate change, shortage of electricity in 
the country and the environmental attributes of renewable energy) to 
establish policy and regulatory stability and to promote investment in 
renewables. 

● Heavy penalties such as those specified in the MERC order provide financial 
incentives for Distribution Companies, captive users and open access 
consumers to comply with minimum percentages. 

● Resource studies detailing the potential for all sources of renewable energy 
within the State are required. Existing resource studies upon which most 
States have based their RPS calculations, out of date and therefore 
underestimate the potential of renewable energy. 

It appears that States which do not have RPS orders in place experience less 
renewable energy capacity addition than States with RPS orders. 

2.4 RPS case study: Karnataka 
The southern State of Karnataka was one of the first States in India to comply with 
the section 86(1)(e) of the EA 2003, and issue an RPS order establishing a percentage 
requirement for the purchase of renewable energy. Its Order was issued in September 
2004 and is applicable to distribution licensees. 

Name of the order 
Karnataka Electricity Regulatory Commission (KERC) (Power procurement from 
Renewable Sources by Distribution Licensee) Regulations, 2004 

Minimum percentages and enforcement 
Distribution licensees must purchase a minimum of 5% and a maximum of 10% of 
their electricity from renewable sources, expressed as percentage of their total 
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consumption during a year. Open access consumers and captive users have been 
exempted. 

Distribution licensees must state the percentage of electricity they propose to 
purchase from renewable sources for the coming year in their annual ERC filing3 , 

3 
All electricity distribution 
companies have to file their indicating the proposed sources of purchase. 
Annual Revenue Requirements 

No penalties are specified for failure to meet the target. with the SERC for approval 

Eligible renewable energy sources 
● Mini hydro 

● wind, solar 

● biomass (including sugar mill co-generation) 

● urban/municipal waste 

● any other sources approved by the MNRE, Government of India and 
Government of Karnataka. 

Effect on renewable energy to date 
According to the KERC discussion paper of 2007, renewable energy (in the form of 
wind, small hydro, biomass and co-generation) has seen significant growth in 
Karnataka since the beginning of this century. The total electricity from renewable 
energy purchased within the State and the percentage of renewable power in 
comparison to total power over the last seven financial years is shown in the table below. 

Proportion of Total Electricity Generated by RE 2000-2007 (Karnataka) 

YEAR TOTAL ENERGY 
INPUT IN MU 
(MILLION UNITS) 

POWER FROM RE 
PROJECTS IN MU 

% OF ENERGY WHICH 
IS RENEWABLE 

2000-1 27445 367 1.34 
2001-2 28772 509 1.77 
2002-3 29278 673 2.3 
2003-4 31070 771 2.48 
2004-5 32879 1538 4.68 
2005-6 34344 2587 7.53 
2006-7 40287 2983 7.4 

Three of the five distribution companies in Karnataka have already reached their 
maximum limit of 10% renewable energy purchase, while the remaining two are just 
above 6%. The average percentage for purchase of renewable energy for distribution 
companies in Karnataka for 2006-07 was 8.76%. 

Likely future development 
The following table, put together by Karnataka Renewable Energy Development 
Limited (KREDL), estimates the likely addition of renewable power generating 
capacity into the grid by 2011. 
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Forecasted Annual Additions of Renewable Power Generating Capacity Between 2006-2011 (Karnataka) 

YEAR WIND BIO-MASS CO-
GENERATION 

MINI-HYDRO TOTAL 

MW MU MW MU MW MU MW MU MW MU 
Projects 
commissioned 
as on 
31.03.2006 

587.59 2344 73.5 292 340 2849.28 283.2 992.33 1284.2 6477.61 

FY 06-07 
addition 237 617 6 28.51 0 0 12.12 42.5 255.12 688.01 
FY 07-08 
addition 250 650 15 71.8 22 63.36 134.2 470.23 421.2 1255.39 
FY 08- 09 
addition 275 715 15 71.8 44 126.72 84.75 296.9 418.75 1210.42 
FY 09- 10 
addition 300 780 21 99.79 40 115.2 162.1 567.8 523.05 1562.79 
FY 10- 11 
addition 315 819 21 99.79 55 158.4 195.8 685.9 586.75 1763.09 
Total addition 
during FY 07 – 
FY 11 1377 3581 78 371.7 161 463.68 588.9 2063.3 2204.9 6479.7 
Estimated c 
apacity/energy
as on 31.03.2011 1964.6 5925 152 663.7 501 3312.96 872.1 3055.7 3489.1 12957.3 

Considering the long term total power forecast as given by Karnataka Power 
Transmission Corporation Limited, the following table shows the likely mix of 
renewable power within the State by 2011. The State can have as high as 23% renew-
able energy by the year 2011 if all likely capacity additions materialize. 

Forecasted Changes in Proportion of Total Electricity Generated by Renewable Sources 2006 – 2011
(Karnataka) 

YEAR INPUT PROJECTED IN 
LONG TERM LOAD 
FORECAST REPORT 
(SCENARIO-3) 

RENEWABLE ENERGY 
PROJECTED BY 
KREDL 

% TOTAL POWER 
FROM RENEWABLE 
SOURCES 

FY 06-07 38883 7166 18.43 
FY 07-08 42177 8421 19.97 
FY 08-09 46125 9631 20.88 
FY 09-10 50794 11194 22.04 
FY 10-11 56155 12957 23.07 

It should be noted that for FY 05-06 out of the total renewable power of 6477 MU 
in the State only 2587 MU (40%) was supplied to the distribution companies. The rest 
seems to be consumed by captive users. 
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Impact of higher priced renewable power on average cost of power 
The KERC approved a total of 3027.13 MU of power purchase for all distribution 
companies at a cost of approximately Rs 10,053 million. This is an average renewable 
energy purchase cost of Rs 3.32/kWh. Excluding renewable energy the average cost of 
conventional power is much less at Rs 1.58/kWh. 

3027.13 MU from renewable energy sources equals 8.76% of the approved input 
energy of 34538 MU for 2006-07. A sensitivity analysis (power purchase cost) was 
conducted by the KERC, raising the renewable energy percentage to 15%, 20% or 25%, 
keeping the input at 34538 MU. The analysis set an average cost of renewable energy 
at Rs.3.32/kWh and the average cost of Rs.1.58/kWh for conventional sources. The 
results are shown below: 

Sensitivity Analysis – Impact of RE Targets on Power Purchase Cost (Karnataka) 

PERCENTAGE SHARE 
OF RE 

POWER PURCHASE 
COST- RS./UNIT 
FROM ALL SOURCES 
INCLUDING RE 

% INCREASE OVER 
BASE CASE IN POWER 
PURCHASE COST 

INCREASE IN POWER 
PURCHASE COST IN 
RS CENTS/KWH 

8.76% [ Base case] 1.73 – – 
15% 1.84 6.40% 11 
20% 1.93 11.60% 20 
25% 2.02 16.80% 29 

2.5 RPS case study: Maharashtra 
Current RPS order 
The current RPS order in Maharashtra, arguably the most advanced RPS scheme in 
India, is entitled the “Long term Development of Renewable Energy Sources and 
associated Regulatory (RPS) Framework”. It took effect in August 2006, replacing a 
previous Renewable Purchase Obligation which commenced in 2004 (the first such 
order in India). 

The current RPS order applies to open access and captive consumers. It is due for 
review in 2009-2010. 

Minimum percentages of power to come from renewable sources 

Mandated RE Percentages (Maharashtra) 

YEAR RENEWABLE PURCHASE SPECIFICATION 
(RPS)* 

2006-07 3.00% 
2007-08 4.00% 
2008-09 5.00% 
2009-10 6.00% 
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Eligible sources of renewable energy 
Generation from all types of renewable energy sources approved by the MNRE will 
be considered. The Maharashtra Electricity Regulatory Commission (MERC) has 
issued orders for the following technologies and generation from these technologies 
(if connected to the grid) would qualify under this RPS framework: 

● Non-fossil fuel (including bagasse) based co-generation projects 

● Wind energy 

● Biomass 

● Small hydro power 

● Municipal solid waste 

Any new source will qualify as renewable only after approval of the MERC, and 
only grid-connected renewable energy will be considered. 

Penalties 
The MERC may waive the minimum percentages for the year, subject to supply 
constraints or any other uncontrollable factors in the opinion of the MERC. 

Penalties for Non-Compliance 2006-2010 (Maharashtra) 

YEAR PENALTY 
2006-07 Nil 
2007-08 Rs 5/kWh 
2008-09 Rs 6/kWh 
2009-10 Rs 7/kWh 

Penalty payments are to be deposited in a separate account by the Maharashtra 
Energy Development Agency (MEDA), and will be used to support the research and 
development efforts, institutional capacity building, training and public awareness 
related to renewable energy. 

Additional notes 
For each Distribution Licensee, total consumption in its area of supply equals energy 
purchased from all sources for the purpose of supply within its area of supply, 
including quantum of energy supplied to open access and captive consumers. 

For every open access consumer and captive consumer, the percentage 
specification in this order applies on that part of the consumption which is being 
generated from conventional generation or procured from any source other than the 
local distribution licensee in whose area of supply the consumer is located. 

This order is applicable to the gross energy units handled by the Distribution 
Licensees for supplying power to the retail consumers, excluding any inter-se sale of 
electricity amongst the Licensees. 
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Where a Distribution Licensee is unable to purchase its required percentage within 
its own area of supply, energy sourced from within the State but outside the Licensee’s 
area of supply (self generated, purchased from renewable energy developer or other 
eligible licensee) is acceptable. 

It is not mandatory for any person procuring renewable energy in excess of its RPS 
target to sell that energy. Pricing for any transaction of this nature is to be agreed 
between the parties. 

RPS Operational Framework 
In February 2007 MEDA issued the Maharashtra RPS Operational Framework 2007. 
“Eligible persons” subject to the order include existing and future electricity 
distribution licensees, open access consumers and captive consumers (only grid-
synchronized), effective from the financial year 2006-07 to 2009-10. 

“Eligible Persons” can meet their RPS obligations in the following ways: 

● renewable energy generation and procurement within the State of 
Maharashtra; and/ or 

● procurement from renewable energy developers within the State of 
Maharashtra; and/ or 

● purchase from other eligible persons including Licensee, where such other 
person or Licensee has surplus electricity from renewable energy sources 
available, in excess of its RPS Percentage. 

There are four components of the RPS order (discussed further below): 

1. Calculation of Gross Electricity Consumption (GEC) for distribution 
licensees, captive consumers and open access consumers 

2. Units to be procured under RPS obligation by “Eligible Persons” from 
“Eligible Sources” 

3. RPS settlement 

4. Alternative mechanism to fulfil RPS obligation: financial arrangement 

Calculating Gross Electricity Consumption 
GEC for distribution licensees means the total electricity in millions of kilowatt hours 
(MUs) generated by the licensee and any electricity purchased from generating 
companies, other licensees, intermediaries or traders, excluding any sale to licensees, 
intermediaries or traders. 

Each captive consumer shall submit a monthly report to the MEDA office within 
21 working days from the end of the month. 

GEC for open access consumers shall be the electricity procured through open 
access and shall be expressed in million of kilowatt hours. 
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Calculating RPS obligation 
The quantum of electricity to be procured for meeting the RPS obligation by eligible 
persons from eligible renewable energy sources is calculated by multiplying the GEC 
of the eligible person with RPS percentage for the corresponding financial year: 

Units to be procured for meeting RPS Obligation = (GEC of respective 
eligible person) X (% RPS for corresponding financial year) 

If an eligible person is unable to meet the RPS requirements, they can alternatively 
fulfil the RPS requirements through a financial settlement with eligible persons 
holding more than the minimum RPS percentage requirements. 

Impact on utilities of buying renewable energy 
Considering that Maharashtra was previously buying much more costly power from 
traders, the Sardar Sarovar Project, Kiwis and some other sources, it was found that 
renewable energy with a weighted average cost of Rs 3.32/kWh would be cheaper than 
power purchased from expensive sources at the margin and hence would not have an 
adverse impact on consumer tariffs. 

Increase in renewable energy 
Renewable power procured by all distribution companies within the State for the year 
2004-05 was only 640 MU, or 0.78% of total energy procured by all licensees within 
the State. 

Total renewable power procured for 2005-06 was estimated by MEDA to be 1737 
MU, which is nearly 2% of the total energy consumption (85207 MU) for all licensees 
within Maharashtra. Capacity additions projected by MEDA show a significant yearly 
renewable energy capacity addition, translating into an annual additional generation 
of 1200-1300 MU. This means an incremental renewable energy generation of 
approximately 1%-1.5% of total energy in the State. Projected capacity additions for 
the next five years are shown in the table below. 

Forecasted Additions to RE Generation 2007 – 2012 (Maharashtra) 

TYPES OF 
RE SOURCES 

EXPECTED 
ACHIEVEMENT 
2007-08 (MW) 

EXPECTED 
ACHIEVEMENT 
2008-09 (MW) 

EXPECTED  
ACHIEVEMENT 
2009-10 (MW) 

EXPECTED 
ACHIEVEMENT 
2010-11 (MW) 

EXPECTED 
ACHIEVEMENT  
2011-12 (MW) 

Wind 600 600 600 600 600 

Small Hydro 25 40 40 70 75 

Co-Gen 100 150 200 250 300 

Biomass 100 150 158 165 177 

MSW Liquid  
& Industrial 
Waste 

75 100 125 150 187 

Solar 
photovoltaics 

.30 0.50 0.75 0.95 1.00 

TOTAL 900.30 100.50 1123.75 1235.95 1340.0 
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2.6 Other existing RE support schemes 
In addition to the provisions of the EA 2003 relating to minimum percentages of 
renewable energy and preferential tariffs, there are several other State and central 
Government initiatives and policies which help in the promotion of renewable 
energy. 

State level schemes 
Most States have separate policies for the promotion and development of renewable 
energy sources. These policies may contain State/technology specific incentives and 
support mechanisms for renewable energy, such as tax exemptions, capital subsidies, 
infrastructure support and low interest loans. 

Creation of clean energy funds 
The MEDA has created a Clean Energy Fund through a tax on conventional energy 
sources. A ‘green cess’ of 4/100 of a rupee per kWh is levied on the sale of electricity 
to industrial and commercial establishments in the State. It is generating 
approximately Rs. 1,000 million annually. The green cess is being utilized as seed 
money to create a clean energy fund called the ‘Urja Ankur Nidhi’, of over Rs. 30,000 
million. The Urja Ankur Nidhi is to be utilized for the promotion of renewable 
electricity generation from bagasse, small hydro, wind, solar, solid waste and tidal 
power as well as electricity conservation measures. One of the uses of the clean energy 
fund in Maharashtra is for infrastructure development (construction of access roads 
and power evacuation facilities) for wind power projects. There is a distinct 
possibility of some other States adopting this route. 

Central Government support mechanisms 
The central government has been promoting renewable power predominantly 
through various fiscal incentives, including direct and indirect tax benefits, renewable 
energy financing, and guidelines for solar power feed-in tariffs. 

Direct tax benefits 
● Accelerated Depreciation: The Government of India presently allows for 

accelerated depreciation at the rate of 80-100% on a Written Down Value 
basis for various renewable energy items under section 32 Rule 5 of the 
Income Tax Act. 

● Tax Holiday: Under section 80 IA of the Income Tax Act, the central 
government offers a 10 year tax holiday for all infrastructure projects. 

● Deduction in Taxable Income: Under Section 10 (23 G) of the Income Tax 
Act, income from the infrastructure capital fund / company or cooperative 
bank (from the assessment year 2002-03) by the way of dividends, interest 
income or long term capital gain from investments made in infrastructure 
business, etc is exempt from tax until the assessment year 2006-07. 
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Indirect taxes 
● Specified renewable energy devices and equipment can obtain excise duty 

exemption/concessions. 

● Equipment for wind power, solar photovoltaic and solar thermal, and 
renewable energy systems and power generation plant and machinery, enjoy 
a reduction in customs duty. 

Finance for renewable energy: IREDA 
The Indian Renewable Energy Development Agency (IREDA) was incorporated as a 
Public Limited Government Company in 1987 and is under the administrative control 
of the MNRE. 

Its mission is as follows: 

“Be a pioneering, participant friendly and competitive institution for 
financing and promoting self sustaining investment in energy generation 
from Renewable Sources, Energy Efficiency and Environmental Technologies 
for sustainable development”. 

The objectives of IREDA are: 

● To operate a revolving fund for development and deployment of New and 
Renewable Sources of Energy. 

● To give financial support to specific projects and schemes for generating 
energy through new and renewable sources and conserving energy through 
energy efficiency. 

Feed-in tariffs for solar power 
The MNRE has put forward a policy to support grid-connected solar photovoltaic 
power. The guidelines provide for IREDA to pay eligible solar power generators a 
maximum of Rs. 12 per kWh for eligible projects over a certain size that were 
commissioned prior to 31 December 2009. Projects commissioned after this date 
could have a maximum of Rs. 11.40 per kWh. 

This incentive amount would be in addition to the power purchase rate negotiated 
with the purchaser of the power. The total amount paid to the generator (power tariff 
plus incentive payment) would be no more than Rs. 15 per kWh (or slightly less for 
plants commissioned after 2009). 

Generators would not be able to obtain this benefit as well as the accelerated 
depreciation mentioned above, but would have to choose one or the other. 

For each eligible project, the incentive payments would continue for 10 years. 
Furthermore, to assist the development of the solar power manufacturing 

industry, a Semiconductor Policy has been announced which provides incentives for 
semiconductor use and manufacturing, including tax exemptions and subsidies. 
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3. model national renewable energy law 
“An Act to promote development and utilisation of renewable and sustainable 
sources of energy, stabilise emissions of greenhouse gases, diversify energy sup-
plies, safeguard energy security, ensure that energy development is ecologically 
sustainable, protect environment and realise the goal of sustainable develop-
ment.” 

3.1 Background to the model law 
In terms of conventional energy, India consumes roughly 3% of the world's total 
energy. Rapid industrialization over the last 10 years has increased the national energy 
demands, making India the fourth largest greenhouse gas emitter in the world. 
Although a signatory to the Kyoto Protocol, India does not currently have mandatory 
emissions reduction targets. The draft model renewable energy law for India is the 
country’s answer to mounting world pressure to reduce its GHG emissions. 

In practice, this poses difficulties given India’s large energy shortages, meagre 
energy reserves, and dependence on imported energy. The Honourable former 
President of India, Shri APJ Abdul Kalam, recognized this problem in his 
Independence Day Address to the Nation in 2005: 

“We need to evolve a comprehensive renewable energy policy for energy inde-
pendence within a year. . . . Also there is a need to formulate a comprehensive 
Bio-Fuel policy for research, development, production and marketing. . . . 
Energy independence has to be our nation’s first and highest priority. We must 
be determined to achieve this within the next 25 years.” 

Honourable President of India, Shri. APJ Abdul Kalam 
Independence Day Address 

15 August 2005 

It was with these objectives in mind that the model renewable energy law was 
drafted in 2005 by the World Institute for Sustainable Energy (WISE), with legal help 
from the National Law School, Bangalore. WISE subsequently constituted a Working 
Group of specialists to develop and refine the Model Law and engage with 
Government and other stakeholders. 

This Act aims to boost to the renewable energy sector through implementing 
developmental and promotional measures for renewable energy, and by enacting 
supporting legislation in the area. A stable regulatory framework with a long term 
vision is a must for the rapid and healthy growth of all renewable energy. 

3.2 Outline of the model law 
The model law has 10 chapters: 

Chapter 1. Preliminary 
Chapter 1 provides definitions including: 
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● Aero-generators 

● Electricity from Renewable Sources 

● Fuel Cell 

● Greenhouse Gases 

● Hybrid Vehicles 

● Micro-generation 

● Renewable Energy 

● Renewable Fuel 

Chapter 2. National Renewable Energy Council and its Role 
Chapter 2 establishes the National Renewable Energy Council whose role will be to 
advise and guide the Central Government on 16 enumerated renewable energy issues, 
including: 

● Development of Renewable Energy Policy and Execution Plan 

● Development of indicative standards 

● Supporting research and development 

● Development of fiscal, financial, regulatory and institutional mechanisms 

● Policy to initiate public private partnership 

● Education and Other policy initiatives 

Chapter 2 also provides for the council’s constitution and budget. 

Chapter 3. Grid Connected renewable energy 
Chapter 3 establishes guidelines for grid connected sources of renewable energy, 
including: 

● Targets for renewable energy set at 10% by 2010 and 20% by 2020. 

● Preferential access to the grid for renewable sources 

● SERCs to fix State based tariffs (s 62 of EA 2003) but to be guided by terms 
specified by the EA 2003 

● Grievance procedure for denial of access to the network 

Chapter 4. Rural Energy & Renewable Microsystems 
● Time-bound stipulation (six months) to the MNRE to prepare policy, with 

guidelines. Stipulation to the MNRE to initiate the following programs: 

1. research & development programmes 

2. solar power generation programmes 
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● Use of photovoltaic energy in public buildings 

● Time bound mandate (six months) to the MNRE to initiate solar water 
heating in all buildings (with defined floor area) 

● Time bound mandate (12 months) for promotion of biomass energy systems 
in the nation 

Chapter 5. Bio-fuels and Transportation Energy 
● Mandate on Central Government (six months) to prepare Integrated 

Renewable Fuel Policy 

● Mandate to bring in regulations to ensure gasoline and diesel to have certain 
percentage from renewable energy 

● Development of Hybrid Vehicles – by way of memoranda of understanding 
with automobile manufacturers 

Chapter 6. Hydrogen and Fuel Cells 
● Additional, enabling ‘purpose’ clause 

● Obligation upon the MNRE (six months) to prepare a coordinated plan for 
the development of these technologies. 

● Mandatory commitment to the MNRE to enhance hydrogen energy 
infrastructure by 2015 

● Establishment of technology mission under this section (within 120 days) 

Chapter 7. Renewable Obligations and Certificates 
● Renewable electricity purchase obligation – mandating electricity utilities to 

compulsory purchase of electricity from renewable sources 

● Renewable transport fuel obligation 

● Section 2(u): Renewable Electricity Certificates (RECs) are defined as: 

“tradable certificates issued by such Electricity Regulatory Commissions or other 
authorized agencies of the government to duly registered producers of electricity 
from renewable sources.” 

● Section 43(1): Renewable Electricity Purchase Obligation 

“State Commissions shall in furtherance of sub-clause (e) of sub section (1) of 
Section 86 of Electricity Act, 2003 (36 of 2003), bring out an order mandating all 
electricity utilities to compulsorily purchase electricity from renewable 
generating sources, such percentage of their total purchase to be determined 
through notification from time to time.” 
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∑ Section 44 (1)-(4): Renewable Electricity Certificates 
“This section provides for the creation, trading and extinguishing of renewable 
energy certificates. Any person who has to comply with the renewable purchase 
obligation shall generally acquire the certificates by purchasing them.” 

“The certificates are created by people who generate power from accredited 
power stations using renewable energy sources.” 

“Within six months from the commencement of this Act, the Ministry shall in 
consultation with the Central Commission issue guidelines for institution of a 
scheme of such tradables in REC in all States. Such guidelines shall contain all 
details like the quantum of renewable electricity that will form one Certificate and 
all the schematic details regarding creation, issue, registration, trading, transfer, 
tracking and extinguishing of those certificates, as well as the institutional 
structures for the same, which are not explicitly mentioned in this Act.” 

“Provided that no producer or trader shall transmit or sell REC in any form 
without authorization/recognized by the commission concerned. . . .” 

Chapter 8. Other Promotional Measures & Instruments 
● Central government to reserve land 

● Technology missions: To begin with Solar energy, Bio-fuels and Hydrogen 
immediately. Other missions to be determined. 

● Renewable Energy Fund (at State level) – by imposition of tax on 
conventional power 

● Introduction of market-based instruments 

Chapter 9. Penalties 
● Penal clause in the EA 2003 applicable 

● Provision for a hearing prior to penalty 

● Appeal to Appellate Tribunal 

● Civil Court not to have jurisdiction 

Chapter 10. Miscellaneous 
● Sustainable Energy report to be published by the Central Government every 

year 

● Central Government empowered to issue directions 

● Power of the Central and State Governments to make rules 

● Application of other laws not barred 
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3.3 Objectives of proposed law 
The model renewable energy law hopes to achieve a healthy and sustained growth of 
renewable energy in India to address the issues discussed below. 

1. Climate Change 
The criticality of climate change induced by global warming will undoubtedly be the 
central feature of the future of energy for a long time to come. Climate change with 
its myriad and possibly catastrophic implications is being lately hailed by leading 
world experts as being the most important challenge facing humankind today. 
Addressing global warming is possible only with the rapid reduction of GHG 
emissions, which in turn is possible through reduction in energy use and through the 
enhanced use of all forms renewable energy. 

The conventional thermal power stations across the world are significant 
contributors of GHG emissions. Renewables, being the least GHG emitting power 
producing technologies today will play an important role in addressing climate 
change. Being a signatory to the United Nations Framework Convention on Climate 
Change, India may have mandatory obligations to reduce emissions in the future. If 
we continue with the present energy-mix, then, with the predicted growth in the 
economy, India would greatly increase its emissions in the future and hence would 
find it very difficult to reduce emissions thereafter. 

2. National energy/ financial Security 
Today energy security is of great concern to every nation. Renewable energy sources 
are much more equitably distributed in the world in comparison to nuclear and fossil 
energy sources. Hence increasing the share of renewables decreases the need for 
importing energy from other countries. With all renewable resources under the 
nation’s control, India is free from international arm-twisting to that extent. Hence 
renewables can play a pivotal role in increasing the country’s energy security. Thus 
renewable energy offer a direct means of dealing with national security concerns. 

Large-scale development of renewable energy will greatly decrease the need for 
foreign exchange, currently a big need for import of crude oil. renewable energy also 
offer cover against cost fluctuations since running costs are negligible as compared to 
initial capital costs. 

3. Externalities of conventional energy 
There is increasing global concern over environmental “externalities” of conventional 
power generation / energy. Conventional sources of power/energy based on coal, gas, 
hydro, nuclear and oil create serious and significant damage to the natural 
environment (land, water, forest, biodiversity, climatic systems) and also to human 
society (general health, occupational health, radiation hazard, accidents, 
displacement, property damage). By comparison, most renewable energy sources 
have much smaller externalities, both environmental and social. 

For example, thermal and nuclear power plants require huge quantities of fresh 
water for their operation. In today’s time of huge water crisis in India, renewables like 
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wind power with low water requirements can additionally help in addressing the 
water problem to a certain degree. 

When the full costs of the environmental externalities are internalized, the cost of 
renewable energy will be much lower than the cost of conventional energy. 

4. Depletion and eventual exhaustion of finite fossil fuels 
India has very meagre reserves of oil and natural gas and the ever-growing use of 
these imported fossil fuels is putting increasing strain on the country’s finances. 
While India does have large coal reserves, they too are expected to run out in 40 years 
leading to large-scale import of coal. In the coming years many countries will face the 
same situation that India finds itself in presently. Also the world will eventually not 
have enough energy resources for all nations to import. 

5. Legal, policy and market based provisions for renewable energy 
Experience has shown that transparent, stable and long term policy is the biggest 
driver of renewable energy in the world. The law hopes to put in place the long term 
legal, regulatory and policy framework for renewable energy. 

6. Chronic energy shortages 
A significant fraction of India’s population, especially in the rural areas, still does not 
have access to electricity. Those who have access have to face regular load shedding 
and unreliability in the power supply system. Close to 20,000 villages located in 
remote places, which cannot be electrified through conventional grid extension are to 
be electrified through renewables. A renewable energy law will be able to address 
development of off-grid renewables and micro-grids based on renewables for 
electrification in such remote places. 

During 2006-07, there was an average peaking power shortage of 13.5% and an 
average shortage in actual energy supply of 9.9%. Transmission and distribution 
losses in India stand at 33% and are among the highest in the world. Here too 
renewables (on the supply side) can significantly contribute in lessening the power 
shortages in the country. Shorter gestation periods for renewable capacity addition 
will also help in addressing this problem. 

7. Future energy use 
The predicted business-as-usual energy path for India, based on ever increasing use 
of polluting, costly and rapidly depleting fossil and nuclear fuels, is unsustainable and 
ecologically unsound. The model renewable energy law hopes to pave a path for 
future energy use, which will have the least adverse impact on the environment and 
climate. 

8. Pave path for sustainable development 
Renewable energy is the bedrock of sustainable development. Hence the large-scale 
deployment of renewable energy is a starting point for the eventual goal of 
sustainable development. 
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3.4 Need for a separate national RE law 
Large scale development and deployment of renewable energy in the world today, 
with high hidden annual subsidies for conventional energy sources, is possible only 
with proactive government intervention in the form of legislation, policies and 
initiatives – critical for new technology development and market transition. 

Inadequacy of current laws 
India has recently enacted two timely and necessary major laws, the Energy 
Conservation Act 2001 and the Electricity Act 2003, which are beginning to show some 
positive results. However, they are inadequate to address short and long term issues 
of sustainability. Sections 61(h) and 86(1)(e) of the EA 2003 are the only real 
renewable electricity-related developmental provisions. 

While there are national laws for electricity and energy conservation, there is no 
national level law for renewable energy. There are only State level regulatory and 
procedural orders and State and central Government subsidy programmes for 
renewables. Solar thermal energy, biogas, bio-fuels and many such renewable energy 
sources are not under the purview of any law at the moment. While India has had a 
ministry dedicated to renewable energy for many years, it still does not have a 
separate mandate to look at increasing renewable energy. Ad hoc policy changes in 
the past have also damaged the growth and health of the renewable sector. 

State variations 
Since no national law exists for renewables, there is a large variation in policies and 
regulations across all States. Additionally the renewable energy potential and 
achievements vary widely in different States in India. Definitions of “renewable 
energy” also need to be looked at afresh. This is especially true in the case of hydro-
power, biomass power and energy from waste. Hence a dedicated renewable energy 
law can try to address such issues and achieve some synergy for renewable energy use 
across these States. 

Section 86(1)(e) of the EA 2003 which requires regulators to set targets for 
electricity from renewable energy has been used by 13 SERCs in India to date to set 
such targets. However this provision has been interpreted differently by different 
SERCs as is evident from the fact that minimum percentages for renewable energy 
vary from 0.5% to 10% across various States. A dedicated renewable energy law will 
help set a long term vision and national target for renewable energy. 

Electricity grid 
Historically the grid has been developed for large-scale centralized conventional 
power generating stations. However the future of electricity will definitely have a 
wider mix of renewable and distributed generation systems. Given their inherent 
different characteristics as compared to centralized power stations (like variability of 
wind power etc), there is a need to look at grid-connected renewable energy 
differently from older conventional electricity generating technologies. Again a 
dedicated renewable energy law can constructively address these issues. 
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Importance of holistic legislation 
Renewable energy is much more than just electricity, a point especially important for 
a country like India with a large fraction of the population without access to 
electricity. 30% of total primary energy sources used in India still comes from non-
commercial sources like fuel-wood, wood-chips, dung cakes and agricultural wastes. 

Hence the proposed renewable energy law for India is not another ‘Electricity Law’ 
but is intended to be a holistic legislation aimed at a gradual transition to sustainable 
energy. The objective is not only to address electricity related issues, but also aim at 
integrated energy planning. The law will also clearly state the future vision for energy 
use that the country should have and the path needed to achieve that. 

International experience also points in the same direction. In spite of having 
established laws for electricity, many countries including Germany, Australia, China, 
Austria and the Czech Republic have come forward with laws and policy frameworks 
to specifically address renewable energy. 

WISE feels that it is a right time for the introduction of such a law for India to 
ensure policy and regulatory stability and consistency, since clarity and predictability 
of future energy policy is a key to attract much needed large-scale investment in this 
sector. 

3.5 Comparison to RE laws in other countries 
Introduction 
Various countries around the world have recognised the growing importance of 
renewable energy and hence have passed specific laws, directives, ordinances or 
provisions for renewable energy in order to ensure a healthy and robust growth of the 
sector. These directives usually specify some long term renewable energy target. 

European countries are leading the way in this regard and as is evident from the 
tremendous growth of renewables in Europe, their laws are definitely one of the 
important factors driving this growth. 

We summarise below some of the specific renewable energy laws from around the 
world. 

1. Australia: Renewable Energy (Electricity) Act 2000 
Since January 2001 Australia has had a mandatory national renewable energy target. 
The target itself has been a modest one to date, intended to contribute an additional 
9,500 GWh of renewable energy per year to Australia’s generation mix by 2010. 
However, the framework implemented to impose this target, the Mandatory 
Renewable Energy Target Scheme (MRET), implemented by Australia’s Federal 
Government in the Renewable Energy (Electricity) Act 2000 (Cth), has demonstrated 
that mandatory markets for renewable energy can operate successfully. 

MRET is a simple trading system based on the creation, trade and surrender of 
renewable energy certificates (RECs) each corresponding to 1MWh of electricity 
generated from renewable resources. 
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Operation of MRET 
The scheme operates by requiring most wholesale purchasers of electricity and 
certain deemed wholesale electricity purchasers to surrender a number of RECs that 
correspond to their required contribution to the renewable energy target. Each 
entity’s required contribution is calculated based on a percentage of their share of 
acquisitions of liable electricity in Australia. 

RECs are created by accredited entities, typically electricity generators that 
generate electricity using eligible renewable energy resources set out in the table 
below. RECs can also be generated from a series of solar hot water heaters and small-
scale generating units. The administrator of the Scheme, the Office of the Renewable 
Energy Regulator, reported that by 31 December 2006 there were 237 accredited power 
stations. 

As RECs are tradeable, they can then be sold to the liable entities to meet their 
targets. In theory, given the broad participation in the Scheme and the tradability of 
RECs, MRET is intended to promote renewable energy projects that meet the target 
at the lowest cost by allowing the market to decide which projects should be 
undertaken. 

RECs can be traded separately from the electricity that enabled them to be created. 
In fact, the MRET model operates entirely independently from any electricity 
regulation in Australia, over which the State Governments exercise legislative power. 

Eligible renewable energy 
Eligible renewable energy sources have been defined under the Act to include: 

hydro wave 

tide ocean 

wind solar 

geothermal aquifer hot dry rock 

energy crops wood waste 

agricultural waste landfill gas 

food waste food processing waste 

bagasse black liquor 

biomass based components of waste from processing of 
municipal solid waste agricultural products 

sewage gas and biomass based any other energy source 
components of sewage prescribed by the regulations 

Penalties 
If the liable entity is not able to surrender the required number of RECs by the year 
end, then it is liable to pay penalties in the form of renewable energy shortfall charges 
– $40.00 for each REC by which the liable entity is in shortfall of its target. No 
penalty is levied if the shortfall is within 10% of the required amount but the shortfall 
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4 
Independent Pricing and 
Regulatory Tribunal of NSW, 
NSW Electricity Regulated 
Retail Tariffs 2004/05 to 
2006/07, June 2004 p 39 

5 
NEMMCO average annual 
price data from www.nemmco. 
com.au, accessed 3 August 
2007 

is carried forward to the next year for accounting purposes. The penalty amount has 
been set out in the Renewable Energy (Electricity) Charge Act 2000. 

Another provision in the Act allows for the refund of the shortfall penalty under 
certain conditions. If the liable entity is able to surrender the required amount of 
renewable energy certificates (equal to the shortfall amount in the year in which the 
penalty was paid) within 3 years of paying the penalty, then the entity is liable for a 
refund of the previously paid renewable energy shortfall charge penalty once 
administrative fees have been deducted. 

Impact on electricity costs 
The need to purchase and surrender RECs (and the resulting income stream for 
renewable energy project developers) has increased the cost of electricity in Australia. 
Virtually all businesses in Australia are paying suppliers or service providers for 
MRET-related costs that are passed through the supply chain in the cost of goods or 
services – principally, to their electricity retailers in their electricity invoices. 
Electricity retailers in submissions to the Independent Pricing and Regulatory 
Tribunal in New South Wales have calculated the additional MRET compliance cost 
per MWh for electricity retailers in New South Wales to be from AUD$1.10 to 
AUD$1.254 . This is a relatively small percentage of the average cost per MWh in New 
South Wales of AUD$58.72 in the financial year 2006-20075 . 

Potential distortions to the ideal REC market 
Electricity retailers pass on to their customers the cost of complying with the MRET, 
and sometimes the cost that electricity users pay might not reflect the actual costs to 
the retailer of sourcing RECs. 

Unless a company is a large consumer of electricity that negotiates its electricity 
purchase arrangements with its electricity retailers, there is only limited opportunity 
for individual companies to take control of the required renewable energy or lower-
emissions component of their electricity. 

Under MRET, large users of electricity do not ordinarily take control of meeting 
the renewable energy target for the electricity they purchase. However, such an 
arrangement could be negotiated contractually between the retailer and user, if the 
electricity user was able and willing to purchase RECs at a lower price than the cost 
that their retailer would otherwise pass on to them. 

Design improvements identified from the operation of MRET 
In the course of MRET’s operation, opportunities for improvement have arisen in 
relation to three design features of the Scheme. 

The legislation originally allowed accredited renewable energy generators to delay 
creating RECs for an indefinite period of time after the corresponding electricity was 
actually generated. This led to an amount of “latent generation”: electricity 
generation from renewable resources that had not yet been used to create RECs and 
so which was not known to the market. Without any market signals as to the potential 
number of RECs available, liable entities had to guess the potential supply of RECs to 
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meet their targets and this made pricing less transparent. Before the end of the last 
compliance period there was a spike in the price of RECs, potentially because liable 
entities had assumed that more RECs would be available from this “latent generation” 
than were actually made available. The legislation has now been amended so that 
RECs must be created within 12 months of the corresponding electricity generation. 

That round of legislative amendments also changed MRET so that RECs could be 
surrendered voluntarily, without being used to meet the mandatory target. Before this 
amendment, a number of companies who offered services for electricity consumers 
to voluntarily purchase renewable energy under the scheme could only promise that 
RECs would be purchased and transferred to an account in the registry where they 
would never be used again. Further, companies who created RECs and other 
environmental products under other voluntary or mandatory schemes could not 
voluntarily surrender RECs under MRET to demonstrate that they were not “double 
dipping” under the rules of those other schemes. 

MRET allows renewable energy generators to create RECs for additional 
generation above their electricity generation on 1 January 1997 (the “renewable energy 
baseline”). This baseline is set using factors that include historical generation. As a 
result, some generators have been able to generate RECs from existing generation 
capacity. Renewable energy project developers have broadly criticised this approach, 
suggesting that setting the baseline according to historical generation dilutes the 
market and reduces the reward available for new electricity generation capacity. 

MRET framework mirrored for additional targets in States of Australia 
Unsurprisingly, the limited additional generation capacity that is likely to be required 
to meet the small target under MRET has been very quickly achieved.6 The previous 
Federal Government declined to increase the target and extend the scheme, which has 
been an impetus for Australian State Governments to impose their own schemes 
mirroring MRET.7 

Queensland and Victoria have each introduced schemes which operate using a 
similar trading mechanism to impose their own additional targets. Victoria’s 
Renewable Energy Target Scheme (known as VRET) imposes a target of an additional 
3,274 GWh of electricity to be purchased by retailers (and other wholesale purchasers) 
in that State from renewable energy sources by 2016, while Queensland’s 13% Gas 
Scheme requires electricity retailers (and other liable entities) in that State to source 
13% of their electricity from generators using certain lower-emissions fossil fuels 
(principally, natural gas or certain waste gases). New South Wales has also prepared 
draft legislation for its own MRET-style renewable energy target. South Australia has 
also announced a similar scheme. 

The new Federal Government proposes to increase the renewable energy targets 
under MRET substantially, to ensure that by 2020 approximately 20% of energy 
comes from renewable sources. This may mean that State-based target schemes 
discussed above will terminate. 

6 
For example, Dr M Diesendorf 
of the University of New 
South Wales, quoted in ABC 
report by Jacquie van Santen, 
20 April 2006; S Mascher, 
Right on Target? Australia’s 
Mandatory Renewable Energy 
Target, conference proceedings 
International Workshop on 
Legal Issues for Clean Energy 
and Climate Change, 21-22 
October 2006 Beijing, China p 
125 at 136-9 

7 
A. Stafford, Credit where cred-
it's due: A primer of trading 
schemes for renewable energy 
and carbon in Australia (2006) 
27(1) Solar Progress 9 at 10 
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2. Germany: Renewable Energy Sources Act 2000 (amended 2004) 
The German renewable energy law is a prime example of what properly designed, 
stable energy policy can do to bolster the growth of renewables. It has created a 
booming internal and external market, for wind and solar technology in particular, 
and has simultaneously helped Germany towards meeting its greenhouse gas 
emissions reduction targets. 

The stated objective of the Act, introduced in 2000 and revised in 2004, is to: 

“facilitate a sustainable development of energy supply, particularly for the sake 
of protecting our climate, nature and the environment, to reduce the costs of 
energy supply to the national economy, also by incorporating long-term external 
effects, to protect nature and the environment, to contribute to avoiding conflicts 
over fossil fuels and to promote the further development of technologies for the 
generation of electricity from renewable energy sources.” 

Additionally the Act helps implement EU directives on renewable energy and 
contributes to the increase in the percentage of renewable energy sources in the 
country’s power supply to at least 12.5 % by 2010 and to at least 20 per cent by 2020. 

The Act regulates priority grid connection and transmission for renewables and 
also deals with the purchase and compensation paid for such electricity. Renewable 
energy sources are defined to include hydropower (including wave power, tidal 
power, salt gradient and flow energy), wind energy, solar radiation, geothermal 
energy, energy from biomass including biogas, landfill gas and sewage treatment 
plant gas as well as the biodegradable fraction of municipal and industrial waste. 

The core provision of the Act is to provide priority status for renewables 
particularly in the compensation paid for such electricity through the mechanism of 
feed-in laws or minimum price standards. A feed-in law is a legal obligation on 
utilities to purchase electricity from a renewable source at a preferential purchase 
price. Producers of renewable energy are guaranteed the sales price and access to 
market through an obligation from utility companies to purchase the green electricity 
on an annual fixed-rate basis. The price paid is subject to periodic adjustments by 
regulators. The price and the duration of the contract are set at levels that maintain 
investor confidence, allowing healthy growth in the sector in a low-risk environment. 
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Minimum prices for renewable energy 

MINIMUM PRICES FOR RE, 2004 AMENDMENTS (GERMANY) 

NO RE SOURCE MINIMUM PRICE 

1 Hydropower At least 9.67 cents/kWh for plants with a capacity up to and including 
500 kilowatts and at least 6.65 cents/kWh for plants with a capacity 
up to and including 5 megawatts. 

2 Landfill Gas, 
Sewage 
Treatment Plant 
Gas and Mine Gas 

At least 7.67 cents/kWh up to and including a capacity of 500 kilowatts 
and at least 6.65 cents/kWh up to and including a capacity of 5 
megawatts. The fees paid for electricity from mine gas plants with a 
capacity of over 5 megawatts shall be 6.65 cents/kWh. All above the
minimum prices shall be reduced annually by 1.5% 

3 Biomass At least 11.5 cents/kWh up to and including a capacity of 150 kilowatts,
at least 9.9 cents/kWh up to and including a capacity of 500 kilowatts,
at least 8.9 cents/kWh up to and including a capacity of 5 MWs and at
least 8.4 cents/kWh for a capacity of over 5 MWs and up to 20 MWs. All 
above the minimum prices shall be reduced annually by 1.5% 

4 Geothermal At least 15 cents/kWh up to and including a capacity of 5 Megawatts,
at least 14 cents/kWh up to and including a capacity of 10 Megawatts,
At least 8.95 cents/kWh up to and including a capacity of 20 
Megawatts and at least 7.16 cents/kWh for a capacity of 20 Megawatts 
and over. All above the minimum prices shall be reduced annually by 
1.0% 

5 Wind 8.7 cents/kWh for first five years till plants achieve 150% of reference 
yield. After five years the minimum price will be 5.5 cents/kWh. 9.1 
cents/kWh for offshore installation for first 12 years for installation 
before 2010. After 12 years the rate will be reduced to 6.19 cents/kWh.
All above the minimum prices shall be reduced annually by 2.0% 

6 Solar 45.7 cents/kWh for ground mounted installations. If the plant is 
attached to or integrated on top of a building or noise protection wall,
the fees shall be at least 57.4 cents/kWh up to and including a capacity 
of 30 kilowatts, at least 54.6 cents/kWh for a capacity 30 kilowatts and 
over, and at least 54.0 cents/kWh for a capacity of 100 kilowatts and 
over. An addition of 5 cents/kWh will be allowed for BIPV systems. All 
above the minimum prices shall be reduced annually by 5.0% 

All the above minimum prices are to be paid from the date of commissioning of 
the plant for a period of 20 calendar years, or 30 years for hydropower plants. 

A nation-wide equalization scheme has been implemented to reduce the cost 
differentials paid by grid operators in different parts of the country for the purchase 
of electricity from renewable sources. Under the law, energy from renewable sources 
commands premium prices, but the additional costs are not covered through taxation 
but are included in household electricity bills. The total additional costs are currently 
estimated to cost only about €1 per month per household. 

Grid connection 
Plant operators are to bear the cost of grid connection and metering while costs 
associated with grid up-gradation are to be borne by the grid operators. Plant 
operators are defined as anyone who, notwithstanding the issue of ownership, uses 
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the plant for the purpose of generating electricity from renewable energy sources or 
from mine gas. Grid system operators are defined as the operators of all types of 
voltage systems for general electricity supply. 

Other issues 
Environmental verification organizations are required to issues certificates certifying 
guarantee of origin of electricity from renewable sources. The act also requires the 
Federal Ministry for the Environment, Nature Conservation and Nuclear Safety to 
prepare progress reports from time to time. 

3. Czech Republic: Act on the Promotion of Use of Renewable Sources 2005 
This Act came into effect in 2005 primarily for regulating the promotion of electricity 
generation from renewable energy sources in the Czech Republic in accordance to the 
existing EU laws and directives. 

The various objectives that this law wishes to achieve are as follows: 

● promote the use of renewable energy sources 

● provide for a constant increase in the contribution of renewable sources to 
consumption of primary energy sources 

● contribute to sound use of natural resources and sustainable development of 
society 

● create preconditions for fulfilment of the indicative target for the 
contribution of electricity from renewable sources to the gross consumption 
of electricity in the Czech Republic equal to 8% by 2010 and create 
preconditions for further increase in this share after 2010. 

Renewable energy sources have been defined in the Act to include wind, solar, 
geothermal, hydro, biomass, landfill gas, sewage treatment plant gas and biogas. 

Pricing and grid connection 
The renewable energy producer has two choices with regard to renewable energy 
pricing: 

1. Sell the electricity to the grid operator pursuant to the conditions and 
prices set under this Act; or 

2. Obtain a green bonus for this electricity and sell it on the market. 

A green bonus is defined in this Act as a “financial amount increasing the market 
price of electricity that is paid by the operator of a regional grid system or 
transmission system to a producer of electricity from renewable sources, taking 
account of reduced damage to the environment resulting from use of a renewable 
sources compared to combustion of fossil fuels, of the type and size of the production 
plant and of the quality of supplied electricity”. 
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Captive users are also allowed the benefit of the green bonus under the Act. The 
Energy Regulatory Office is in charge of setting prices for renewable electricity 
purchase subject to certain conditions laid down in the law. These prices came into 
effect for the first time in 2007. The above body is also responsible for publishing an 
annual progress report on the status and progress of renewable energy. Heavy fines 
have been laid down for non-compliance both for the grid operator and the 
electricity producer. Preferential grid connection for renewable energy sources is 
guaranteed under section 4 of the Act and the costs are to be borne entirely by the 
grid operator. 

Special Condition: Wind power plants located over an area of 1 km2 with a total 
installed capacity of 20 MWs will be excluded from the purview of this Act. 

4. People’s Republic of China: Renewable Energy Law 2006 
China’s Renewable Energy Law was endorsed by the Chinese Government on 28 
February 2006 and came into effect at the start of 2007. The stated objective of the 
law is 

“to promote the development and utilization of renewable energy, improve the 
energy structure, diversify energy supplies, safeguard energy security, protect the 
environment, and realize the sustainable development of the economy and society.” 

According to the law, renewable energy includes hydroelectricity, wind power, 
solar energy, geothermal energy and marine energy, all of which need to be taken into 
consideration in State and local development plans. 

Authorities of the State Council are entrusted with organizing and coordinating 
national surveys and management of renewable energy sources. The council also has 
to set medium and long term targets for development and utilization of renewable 
energy. Based on these targets the council will develop a national renewable energy 
development and utilization plan. 

The government has listed research and development and utilization of renewable 
energy as the preferential area for hi-tech industrial development in their national 
program. It further allocates funding for research and development to reduce costs of 
renewables, improve quality of renewable energy products and promote technical 
advancements in the development and use of renewables. 

The law requires power grid operators to enter into grid connection agreements 
and provide grid-connection to renewable energy power producers and also purchase 
power from registered renewable energy producers. The law also offers financial 
incentives, such as a national fund to foster renewable energy development, 
discounted lending and tax preferences for renewable energy projects. The law 
includes other details related to the purchase and use of electricity from solar 
photovoltaics and solar water heating as well as renewable energy fuels. Finally, the 
law includes specific penalties for non-compliance with the law. 

The grid’s buying price for renewables are to be set by the National Development 
and Reform Commission, a regulatory department of the State Council based on the 
principle of “being beneficial to the development and utilization of renewable energy 
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and being economic and reasonable” with timely adjustment in the buying price as is 
necessary. The cost of purchasing this power will be spread across all customers on 
the grid. The law is expected to foster use of renewable energy up to 10 percent by the 
year 2020. 

5. Austria: Green Electricity Act 2003 (amended 2006) 
Austria’s Green Electricity Act was established to enact new provisions related to 
renewable electricity generation and combined heat and power (CHP). 

This Act regulates various renewable electricity-related matters, including: 

● the guarantees of origin of electricity produced from renewable energy 
sources; 

● the obligations to purchase and pay for electricity; 

● the preconditions for, and the promotion of, electricity produced from 
renewable energy sources; 

● the nation-wide equal sharing of costs associated with the promotion of 
electricity produced from renewable energy sources and from CHP plants. 

The objectives of the Act, aimed at protecting the climate and the environment, are 
as follows: 

● To achieve the target of 78.1% of electricity from renewable sources by 2010. 

● To make good use of the means of promoting renewable energy and to try 
and achieve market maturity for new technologies 

● To support CHP plants used for public district heating supply. 

● To have at least 9% of electricity from hydropower plants with capacity less 
than 10 MW by 2008. 

● To promote renewable electricity and provide for a nation-wide burden-
sharing scheme for electricity from renewable energy and CHP. 

“Renewable energy sources” are defined as renewable non-fossil energy sources 
(wind, solar, geo-thermal, wave, tidal, hydropower, biomass, waste containing a high 
percentage of biogenous materials, landfill gas, sewage treatment plant gas and 
biogases). 

The following two areas are eligible for support under this act. 

1. Support for electricity produced from renewable energy sources through 
minimum price mechanism and the obligation to purchase such electricity. 
Hydropower plants with a maximum capacity of more than 10 MW and 
electricity from animal meal, spent lye, sewage sludge or waste, save waste 
containing a high percentage of biogenous materials are not entitled to the 
above support. 

2. Existing and modernized CHP plants used for public district heating are enti-
tled for support in the form of reimbursements for part of the operating costs 
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Grid connection and feed-in tariffs 
Grid operators are required to treat all connection applications equally and in a 
transparent manner. They also require to issue “guarantee of origin” certificates for 
electricity generated from registered renewable projects. There is an obligation to 
purchase electricity from solar PV nationwide capacity of up to 15 MW and a certain 
percentage of electricity from hybrid and co-firing plants based on renewable energy. 
CHP plants are eligible for support only if used for public heating and if primary 
energy use and CO2 emissions are reduced in comparison to separate electricity and 
heat generation. 

The Act requires new feed-in tariffs to be set for all new renewable electricity 
plants. Customers are also required to pay a nation wise uniform support fee (cent 
per kWh of energy supplied to final customers) to create a fund to cover the 
additional costs. 

6. United Kingdom 
The UK has several major Acts covering the use of renewable energy. These are briefly 
described below. 

Sustainable Energy Act 2003 
This Act deals with the provisions for the development and promotion of a 
sustainable energy policy. The Act makes it mandatory for the secretary of State to 
publish annually a “sustainable energy report” to indicate progress made towards: 

● cutting the United Kingdom’s carbon emissions; 

● maintaining the reliability of the United Kingdom’s energy supplies; 

● promoting competitive energy markets in the United Kingdom; and 

● reducing the number of people living in fuel poverty in the United Kingdom. 

The Act also requires the Secretary of State to specify targets for electricity 
production from CHP plants. 

Energy Act 2004 
The Secretary of State is required to publish a strategy for promotion of micro-
generation after considering its potential for: 

● cutting emissions of greenhouse gases in Great Britain; 

● reducing the number of people living in fuel poverty in Great Britain; 

● reducing the demands on transmission systems and distribution systems sit-
uated in Great Britain; 

● reducing the need for those systems to be modified; 

● enhancing the availability of electricity and heat for consumers in Great 
Britain. 
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The sources of energy and technologies that are permitted under the micro 
generation initiative are: 

● biomass; 

● biofuels; 

● fuel cells; 

● photovoltaics; 

● water (including waves and tides); 

● wind; 

● solar power; 

● geothermal sources; 

● CHP systems; 

● other sources of energy and technologies for the generation of electricity or 
the production of heat, the use of which would, in the opinion of the 
Secretary of State, cut emissions of greenhouse gases in Great Britain. 

To qualify as micro-generation, the maximum capacity of the above sources are: 

● in relation to the generation of electricity, 50 kilowatts; or 

● in relation to the production of heat, 45 kilowatts thermal. 

The Act also lays down specific guidelines and regulations for the use of areas 
outside the territorial sea for exploration and exploitation of energy, especially from 
water and wind energy. There are regulations for the transmission, distribution and 
supply of electricity generated in such areas and for de-commissioning of such 
renewable energy projects. The government has also reserved the right to declare such 
an area as a “Renewable Energy Zone” for the above purpose. 

RPS obligation relating to electricity, under s32(9) of Electricity Act 1989 
The Renewables Obligation order was first introduced in 2002 and subsequently 
revised in 2006. Electricity distribution companies are required under this order to 
produce or source a minimum percentage of their electricity from renewable sources. 
The minimum yearly percentages are specified below. 
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Minimum Percentage of Electricity to be Sourced From Renewable Sources 2006 – 2016 (UK) 

YEAR PERCENTAGE OF TOTAL SALES OF 
ELECTRICITY TO CUSTOMERS 

2006-07 6.7 
2007-08 7.9 
2008-09 9.1 
2009-10 9.7 
2010-11 10.4 
2011-12 11.4 
2012-13 12.4 
2013-14 13.4 
2014-15 14.4 
2015-16 15.4 

Source: http://www.opsi.gov.uk/SI/si2006/20061004.htm 

The electricity distribution companies can meet the above obligations by: 

● presenting Renewable Obligation Certificates (ROCs); 

● by paying a buy-out fund contribution equivalent to £34.30/MWh in 2007/08 
and rising each year with the Retail Price Index; or 

● a combination of the two. 

The Office of Gas and Electricity Markets is responsible for monitoring and 
enforcing compliance with the Renewables Obligation. Their functions include 
accrediting renewable generators and issuing of ROCs. 

Renewable transport fuel obligations 
The power to establish a Renewable Transport Fuel Obligation Program is provided 
under s 124 of the Energy Act 2004. From 2008 fuel suppliers must ensure that a 
certain minimum percentage of their fuel sales is made up of biofuels. The 2010 target 
has been set at 5% by volume and is likely to deliver a 1 million tonne carbon emission 
reduction. The operational and settlement mechanism for the program is similar to 
the renewable electricity obligation explained above. 

See: http://www.dft.gov.uk/pgr/roads/environment/rtfo/aboutrtfo 

Climate Change and Sustainable Energy Act 2006 
This Act complements the Sustainable Energy Act 2003 and the Energy Act 2004. It 
purpose is “to make provision about the reduction of emissions of greenhouse gases, the 
alleviation of fuel poverty, the promotion of micro generation and the use of heat 
produced from renewable sources, compliance with building regulations relating to 
emissions of greenhouse gases and the use of fuel and power, the renewables obligation 
relating to the generation and supply of electricity and the adjustment of transmission 
charges for electricity; and for connected purposes.” 
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7. Philippines: Biofuels Act 2006 
The Philippines’ Biofuels Act of 2006 was signed into law in January 2007. The Act 
makes the limited use of biofuels (biodiesel and bioethanol) mandatory. The 
rationale behind the Act is to substitute a fraction of the costly imported crude oil 
with indigenously made renewable liquid fuel. 

The official Government policy as per the law is: 

“to reduce dependence on imported fuels with due regard to the protection of 
public health, the environment, and natural ecosystems consistent with the 
country’s sustainable economic growth that would expand opportunities for 
livelihood by mandating the use of biofuels as a measure to: 

● develop and utilize indigenous renewable and sustainably-sourced clean energy 
sources to reduce dependence on imported oil; 

● mitigate toxic and greenhouse gas emissions; 

● increase rural employment and income; and 

● ensure the availability of alternative and renewable clean energy without any 
detriment to the natural ecosystem, biodiversity and food reserves of the country.” 

Compulsory use of biofuels 
All liquid fuels for motors and engines sold in the Philippines require locally-sourced 
biofuels components as follows. 

Bioethanol: Within two years from the effective date of the Act, the annual total 
volume of gasoline fuel actually sold and distributed by each oil company in the 
country must include at least five percent bioethanol. All bioethanol blended gasoline 
must also contain a minimum of five percent bioethanol fuel by volume, provided 
that the ethanol blend conforms to the Philippines National Standards (PNS). 

Within four years from the effective date of the Act, the National Biofuel Board 
(NBB) created under the Act is empowered to determine the feasibility and thereafter 
recommend to the Department of Energy (DOE) to mandate a minimum of ten 
percent blend of bioethanol by volume into all gasoline fuel distributed and sold by 
each oil company in the country. 

Biodiesel: Within three months from the effective date of the Act, a minimum of 
one percent biodiesel by volume must be blended into all diesel engine fuels sold in 
the country, provided that the biodiesel blend conforms to the PNS for biodiesel. 

Within two years from the effective date of the Act, the NBB is empowered to 
determine the feasibility and thereafter recommend to DOE to mandate a minimum 
of two percent blend of biodiesel by volume. This may be increased taking into 
account considerations including domestic supply and availability of locally-sourced 
biodiesel components. 

The Act also lays down incentives for biofuel production in the Philippines. 

yale school of forestry & environmental studies 



mitchell, stafford and curnow 197 

4. implementing a national re law – what and how? 
4.1  Outline of two main types of RE law 
Renewable energy polices can generally be classified into two groups: 

● feed-in tariffs (i.e. pricing systems) – these mandate the price to be paid for 
renewable energy, but not the amount generated; 

● RPS or quota systems – these mandate the amount of renewable energy to be 
generated, but not the price paid for it. 

Feed-in laws offer investors access to the grid and a fixed minimum price for 
electricity generation that makes the investment viable. This price is mandated for a 
specified number of years from the date of commissioning of the plant, and the price 
is usually higher than the prevailing price for conventional power. Prices are agreed 
upon in a consultative process between regulators, economists, engineers, industry 
representatives and non-government organizations and are reviewed (for new plants) 
every few years. 

Quota or RPS systems are mandated targets for renewable energy generation or 
capacity addition, set by regulators or government. Targets may be set separately for 
each renewable energy source or for all renewable energy together. Targets are usually 
specified as percentages of overall energy consumption and these increase with time. 
The mandated targets may be laid down for electricity generating companies, 
distribution companies or end-consumers. Specific time frames by which targets have 
to be met usually carry strict penalties for non-compliance. Funds from penalties are 
usually collected for further development and renewable energy related research. 
Quota systems can be further sub-divided into quota obligations involving tradable 
renewable energy certificates (TRECs) and tendering systems. 

In the USA the certificate scheme is called the Renewable Portfolio Standards 
(RPS). Electricity producers are issued ‘green certificates’ for the amount of energy 
generated. Certificates can be traded on the market to meet renewable energy 
percentage requirements or to generate further income. Under the tendering and 
bidding process, bids are called in for supplying a certain amount of electricity from 
renewable energy. The winning bid is guaranteed access to grid and a long-term price 
contract. There are similar systems in Canada, the UK and China. 

India has a unique combination of feed-in tariffs (such as SERC tariff orders for 
renewable energy) and quota systems (RPS orders). 

4.2 Comparing quota and pricing systems: international studies 
1. Sawin J. (2004) 

“National Policy instruments: policy lessons from the advancement and diffu-
sion of renewable energy technologies around the world, in Renewable Energy: 
global review of technologies, policies and markets” Dirk Assmann, Ulrich 
Laumanns, Dieter Uh. eds London Earthscan 

http://www.renewables2004.de/pdf/tbp/TBP03-policies.pdf 
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Sawin provides the following comments on the pros and cons of pricing and quota 
systems: 

Advantages and Disadvantages of Pricing & Quota Systems (Sawin 

ARGUMENTS IN FAVOUR ARGUMENTS AGAINST 
Pricing systems 
To date, they have been most successful 
at developing renewable markets and 
domestic industries, and achieving the 
associated social, economic, environmental, 
and security benefits 

If tariffs are not adjusted over time, consumers 
may pay unnecessarily high prices for renewable 
power 

Flexible – can be designed to account for 
changes in technology and the marketplace 

Can involve restraints on renewable energy trade 
due to domestic production requirements. 

Encourage steady growth of small- and 
medium-scale producers 
Low transaction costs 
Ease of financing 
Ease of entry 
Quota systems 
Promote least-cost projects – cheapest 
resources used first, which brings down 
costs early on 

High risks and low rewards for equipment industry 
and project developers, which slows innovation 

Provide certainty regarding future market 
share for renewable (often not true in 
practice) 

Price fluctuation in “thin” markets, creating 
instability and gaming 

Perceived as being more compatible with 
open or traditional power markets 

Tend to favour large, centralized merchant plants 
and not suited for small investors 

More likely to fully integrate renewable 
into electricity supply infrastructure. 

Concentrate development in areas with best 
resources, causing possible opposition to projects 
and missing many of the benefits associated with 
renewable energy ( jobs, economic development in 
rural areas, reductions in local pollution) 
Targets can set upper limits for development – 
there are no high profits to serve as incentives to 
install more than the mandated level because 
profitability exists only within the quota 
Tends to create cycles of stop-and-go development 
Complex in design, administration and  
enforcement 
High transaction costs 
Lack flexibility – difficult to fine-tune or adjust in 
short-term if situations change. 

Under the feed-in tariff system, technological enhancements directly increase 
profitability, while the quota systems provide little incentive for investors and 
manufacturers to invest in research and development since surplus profits go directly 
to end-consumers (however, it may be seen as a benefit that quota systems may tend 
to produce lower consumer energy prices than feed-in tariffs). 

Having to deliver lowest cost energy under quota systems might cause 
manufacturers to set up manufacturing bases in overseas countries with lower costs 
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(unless rules require local manufacture). If targets under a quota system are short-
term, there may be a cyclic effect on the market, with peaks when a new target is 
introduced and troughs when it is reached (as has been apparent in the American 
renewable energy market). This prevents smooth market growth and limits 
investment in production facilities, thereby capping job growth. 

Growth in all types of renewable sources is promoted under the pricing system (if 
minimum prices have been set for each resource). Quota systems may favour the most 
profitable technology, unless separate quotas are set for each type of renewable energy. 

Sawin notes the following requirements for renewable energy laws: 

Requirements for Successful RE Support Policy (SAWIN) 

PRICING SYSTEM QUOTA SYSTEM 
Ensure regular adjustments of tariffs – 
incremental adjustments built into law 

Apply to large segment of market 

Establish tariffs according to technology 
(and location) with input from research 
institutes and renewable industries 

Include specific purchase obligations and end-dates 

Provide tariffs for all potential developers, 
including utilities 

Establish adequate penalties for non-
compliance, and enforcement 

Ensure that tariffs are high enough to cover 
costs and encourage development 

Set different bands by technology type 

Guarantee tariffs for long enough time 
period to ensure high enough rate of return 

Require long-term contracts to reduce uncertainty 
for project developers 

Ensure that costs are shared equally across 
country or region 

Establish minimum and maximum certificate 
prices 

Eliminate barriers to grid connection. Do not allow time gap between one quota and next. 

What is most important for both systems is political stability, and long-term, 
credible, enforceable and consistent policies. Problems with both systems can be 
overcome with proper design and implementation of policies. 

Feed-in tariffs have been successful in maximising renewable energy capacity 
addition in Germany, Spain and Denmark. 

2. European Renewable Energies Federation (2006) 
Prices for Renewable Energies in Europe: Feed in tariff versus Quota Systems – 
A comparison, Report 2006/07, ed Doerte Bouquet 

http://www.eref-europe.org/dls/pdf/2007/eref_price_report_06_07.pdf 

The conclusion drawn from this analysis of renewable power in the European 
Union is that, to date, feed-in tariffs have worked better than the quota systems in 
terms of delivering cheaper power. 

The analysis shows that, under a quota scheme with TRECs, investors are at the 
mercy of volatile and uncertain future electricity and TREC prices. This reduces 
investor confidence leading to lesser capacity addition. 

For example, in Sweden in 2006, total price variations for wind power ranged from 
54 to 96 EUR/MWh and for other renewable power between 48 and 90 EUR/MWh. 
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As at the date of the report, the break down of countries with different renewable 
support schemes was as follows: 

● Feed-in tariffs: Austria, Cyprus, Czech Republic, Denmark, Estonia, France, 
Germany, Greece, Hungary, Ireland, Italy (only PV plants not eligible for 
Green Certificates), Lithuania, Luxembourg, Malta (PV only), Netherlands, 
Portugal, Slovak republic, Slovenia and Spain. 

● Green Certificates: Belgium, Bulgaria, Great Britain, Italy, Poland, Romania 
and Sweden 

● Tax subsidies: Finland, Malta 

● Solely quota obligation: Latvia 

3. German Wind Energy Association (2005) 
“Minimum price system compared with the quota model – which system is 
more efficient?” Updated June 2005 

The German Wind Energy Association states that, by comparison to quota 
systems, minimum price systems perform better and are also more efficient. 

“The minimum price system has enhanced the development of renewable energies 
most successfully. These systems are flexible in design and changes in technology and 
the market can be taken into consideration. Small and medium-sized businesses are 
not disadvantaged. These companies compete among themselves and therefore are 
interested in improving their efficiency. Furthermore, making legal adjustments can 
increase efficiency. The transaction costs are low and the financing mechanisms are 
easily implemented. In contrast quota systems involve huge insecurities for producers 
of regenerative electricity; for the most part, small and medium-sized companies 
cannot bear the high investment risk because of the long-term framework conditions. 
Up until now such models to promote renewable energies have been implemented in 
various designs and in a host of countries. One noticeable fact is that up until now no 
large independent industrial sector has emerged in these countries for the 
manufacture of renewable energies and to ensure their professional application. 

“However, in the long term this is indispensable if further development of 
technology and tapping the full cost reduction potential by increasing efficiency and 
performance are to be achieved. The costs for wind power in the countries using a quota 
system are currently higher than those in countries that use the minimum price system. 

“Moreover, considerable transaction costs for organising, implementing and 
monitoring need to be taken into consideration where quota models are concerned. 
It is fundamental that when applying the minimum price system, this must also be 
supported by creating additional positive framework conditions. Among other 
things, this pertains to additional grid capacity expansion, adjustments in building 
laws and encouraging acceptance through broad participation models and controlled 
land usage. Under these circumstances minimum price systems can achieve their 
ideal effect: a rapid development of renewable energies that is profitable for both the 
medium and long term and creates jobs at the local level. As a result, renewable 
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energies make a continually increasing contribution to the local energy supply and 
are a central pillar for protecting the global climate.” 

4. ECN, Netherlands (2005) 
“Review of international experience with renewable energy obligation support 
mechanisms” 

The ECN (the Energy Research Centre of the Netherlands) notes that experience 
with quota/TREC systems is mixed. This study concludes that quota systems are more 
complex in comparison to feed-in tariff systems and work effectively only if the system 
is well-designed and appropriately tailored to the particular needs of each context. 

Based on the experience gained with the quota/TREC systems in the USA and 
Europe, ECN makes the following recommendations regarding the main design 
elements of a successful quota policy: 

1. Market liquidity 
Introduction of a TREC system should only be considered if a sufficiently liquid 
TREC market can be created in which a large number of market actors exist, none of 
whom can individually influence the TREC price. 

2. Long term targets 
Renewable energy targets must be set at least 10 years ahead (preferably 15 or more 
years), in order to provide the certainty necessary for renewable energy generators to 
conclude long term TREC sales contracts. Long term targets are perhaps the most 
important element for a well functioning obligation system and are imperative for 
attracting substantial amounts of new investments in renewable energy capacity. 

3. Balanced targets 
Renewable energy targets must be set taking into account current and future supply-
demand conditions. This means that, on the one hand, targets must exceed existing 
supply and, on the other hand, must be achievable at reasonable cost. 

4. Differentiated technology support 
With ambitious targets or limited resource potentials, TREC prices can achieve high 
levels and thus decrease the cost effectiveness of the system. This can be prevented by 
either introducing technology or vintage tiers, or by providing additional subsidies to 
the more expensive technologies. 

5. Obliged actor 
If the TREC system is the main renewable energy policy instrument, the obligation to 
acquire and surrender TRECs should be placed with the electricity suppliers/utilities, 
thereby preventing additional administrative costs. 

6. Flexibility 
The stochastic nature of renewable energy supply requires that some flexibility 
should be built into the system to be able to deal with stochastic supply of TRECs. 
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The obligation system can be made flexible by allowing banking and borrowing of 
TRECs and including the option to buy out (part of) the obligation by paying a 
penalty. However, to prevent strategic behaviour, these options must be introduced in 
a balanced manner; it is recommended to limit borrowing to three months and 
banking to a maximum of 25% of the obligation. 

7. Penalty revenues 
The penalties collected from non-compliance should not be directly recycled back to 
the TREC market because this can add to the already existing uncertainty about 
future TREC prices and can seriously hamper the establishment of long term TREC 
sales contracts. However, the use of these revenues for general purposes could 
jeopardize the credibility of the obligation system and it is therefore recommended 
that these revenues be used for further research and development on the least 
competitive renewable energy technologies, or for investment or production 
subsidies for new renewable energy generation. 

8. Government commitment 
Strong and long-term political commitment is essential for ensuring a well 
functioning TREC system. This commitment can be expressed by applying clearly 
defined monitoring and verification rules for eligible resources and by defining 
adequate enforcement rules in case of non-compliance. 

4.3 How TREC schemes work 
Different models 
There are a series of different possible incentives to promote renewable energy. Of the 
quota-based models, some set a target, a quota or a portfolio standard subject to 
available capacity or resources. Some schemes, on the other hand, set an enforceable 
target for the direct purchase of renewable energy. 

Where the portfolio standard or target is met with some form of certified 
renewable energy, the scheme is often known as a “tradeable renewable energy 
certificate” or TREC scheme. 

Operation of TREC schemes 
Figure A (below) shows the typical model for a TREC scheme. In this example, a 
liable entity (such as an electricity retailer) has a prescribed renewable energy 
component for the electricity it is required to sell or purchase. On the other hand, an 
electricity generator that generates electricity above a specified baseline (so the 
electricity is additional) can create TRECs from that generation. Those renewable 
energy certificates can be sold to the liable entity for the purpose of meeting its 
liability under the TREC scheme. 

The physical electricity can be sold separately from the TRECs, to a third party, but 
it need not be depending on the operation of the local electricity market. 

Typically, the additional cost of electricity generated from renewable sources 
would be passed through to the customer. 
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Figure A: Model of TREC Scheme 

1. Liable entity obligation and generator that is able to provide additional 
renewable energy capacity 
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3. Generator contracts to sell renewable energy certificates to liable entities (or 
on secondary market if that is possible) 

Trade 
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4. Generator trades renewable energy certificates to liable entities (or on 
secondary market if that is possible) 
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5. Liable entity meets required renewable energy component from renewable 
energy certificates 

6. Cost to the liable entity of complying with the scheme is passed on to end 
users 
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7. Penalty or other consequences if the liable entity is unable to procure and 
bring to account sufficient renewable energy certificates 

Compliance and penalties 
If the TREC scheme is enforceable, there will be a penalty associated with failure to 
meet the required renewable energy component (as represented in the last part of 
Figure A above). Often this will take the form of a financial penalty per megawatt 
hour of electricity by which the liable entity is in default of its target component. 

In theory, mandatory TREC schemes could require a liable entity to make up any 
shortfall in renewable energy certificates in a subsequent compliance period. Further, 
the scheme might attach criminal or other consequences to a failure to comply with 
the scheme. For example, the renewable energy component could be a condition of 
the electricity retailer’s licence. Alternatively, the penalty under any such scheme 
might represent a mere fee under which there are no consequences for the liable 
entity other than their obligation to pay it. In this respect the fee could represent a 
“buy out” of the obligation to satisfy a required renewable energy component. (The 
latter model would tend towards setting a price cap rather than encouraging the 
generation of the target amount of renewable energy.) 

Degree of regulation varies 
Some TREC schemes set a contained legal framework for the creation and surrender 
of renewable energy certificates, while others establish a legal framework which 
imposes liability to surrender TRECs but allows those TRECs to be recognized 
through a flexible, almost voluntary, framework in which the TRECs need not be 
formally accredited provided that they meet prescribed criteria. The Australian 
mandatory renewable energy target adopts the former approach of a contained legal 
framework, whereas some of the United States’ renewable portfolio standards 
adopted the latter more informal approach. 
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Under the Australian model, the electricity generator requires regulator 
accreditation to be eligible to gain accreditation under the mandatory scheme. The 
electricity that the generator produces from renewable energy sources must then also 
be recognized in accordance with the scheme rules, so that the TRECs can be 
registered for each megawatt hour of electricity that is generated by the generator. 

Under the model used in some States of the United States of America, TRECs 
might not be registered under the State law. Instead, it could be the responsibility of 
the retailer to ensure that the benefit of the renewable energy purchased comprises 
electricity that meets scheme requirements. The scheme might set minimum 
requirements for electricity that is entitled to be included in the renewable energy 
portfolio. 

4.4 Advantages of TREC schemes 
In theory, there are a number of advantages to using TREC schemes as market-based 
instruments for renewable energy promotion. 

Lowest-cost renewable energy 
Different renewable energy sources will involve different costs either in the initial 
capital investment or in the ongoing operation of the corresponding generating 
system. By mandating a required percentage of renewable energy generation and 
establishing a TREC scheme, the market is able to “decide” between the renewable 
energy sources recognized by the scheme. Liable entities will choose the renewable 
energy sources that are cheapest to exploit and, as a consequence, the TREC scheme 
should achieve its target at least cost. 

In theory, this means that the costs that are ultimately passed down to consumers 
are minimised. 

A number of commentators (whose views were discussed above) question whether 
this is the case given that the transaction costs of administering the accreditation, 
registration and trading components of the scheme can be high. However, if these 
costs can be minimised a TREC scheme will in effect enable the market to choose 
between the recognized renewable energy sources offered. 

On the other hand, if the government wishes to promote a particular source of 
renewable energy, a separate target can be set for that source. Thus TREC schemes can 
be designed either to encourage specific types of renewable energy, or to encourage 
least-cost renewable energy. 

Efficiency of incentive being set by market 
TREC schemes enable the value of the incentive to be set by the market rather than 
arbitrarily set by government departments or regulators. The incentive that the 
renewable energy generator receives will be equal to the additional revenue that they 
are able to obtain by selling certificates. This is the case whether the generator creates 
the certificate itself or if the generator passes on the cost of the potential to generate 
renewable energy certificates to electricity retailers in power purchase agreements or 
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in agreements to sell the entitlement to take the benefit of the renewable energy 
generation. In an ideal market, the price of certificates will be influenced by the lowest 
available cost of supplying renewable energy certificates (and so the cost of generating 
electricity from different renewable energy sources) and the demand for those 
certificates set by the target. In this sense, a TREC scheme does not “pick winners” 
because the certificate price and the technology that benefits most from the incentive 
will depend entirely on market forces and achieving least-cost generation from the 
technology available up to the target. 

Flexibility of having separate tradeable instruments 
TREC schemes are more flexible than many other incentive because the electricity is 
separated from the renewable energy certificate. Electricity markets that operate with 
a central national electricity market or another competitive framework for the sale of 
electricity can continue to operate through that forum, while the market to take the 
benefit of renewable energy generation can operate separately. This means it is 
possible to have a secondary market for the trade in renewable energy certificates and 
also makes it easier for participants in the market to engage in hedging to develop 
other financial products using the separate renewable energy certificates as the 
underlying commodity. 

Power purchase agreements can, on some occasions, involve long-term contracts 
for the sale of electricity that mean the parties involved might not easily be able to 
acquire electricity directly from a renewable energy generator. For example, a 
particular electricity retailer may have already fully contracted for its electricity 
purchase requirements. A TREC scheme (unlike a feed-in tariff system) would still 
allow that retailer to purchase renewable energy credits. 

Coverage of grid-connected and off-grid plants 
In theory, renewable energy generators need not be grid connected at all. This can be 
the case either for the liable party, who for example might operate a sufficiently large 
fossil fuel generator to attract liability under the scheme despite not being connected 
to the grid. As the TRECs are separated from the electricity, there is no barrier to such 
a liable party purchasing TRECs from another party even though it is not in a 
position easily or viably to itself generate electricity from renewable energy. Likewise, 
an off-grid renewable energy generator could have its renewable energy recognized 
(assuming its renewable energy is not “business as usual”) and sell the resulting 
TRECs to liable entities on the grid. 

Overcomes issue of uneven distribution of RE resources 
A liable party that produces, purchases, sells or uses (depending on the scheme) only 
fossil fuels because of its physical location or other factors can “green” that electricity 
by purchasing TRECs from elsewhere, provided that the other electricity has been 
genuinely generated and used. 

As TREC schemes of this type are not constrained by location or whether the 
generator is grid connected, TREC schemes are able to capitalise on geographic 
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generation advantages and spread the cost of complying with the scheme across a 
series of liable entities who might not otherwise be able to physically acquire 
electricity from renewable energy resources. This is a particularly important 
advantage in the case of India, with its large area and varied renewable energy 
capacity. Invariably some States or areas will have geographical advantages or 
disadvantages in the resources that are available. 

States or isolated grids that benefit from bountiful renewable energy resources are 
able to sell TRECs to States that rely on fossil fuels and so the additional cost of 
generating electricity from renewable energy resources across the whole of the 
jurisdiction covered by the TREC scheme can be spread between the two networks. 

Under this example, if one isolated grid already uses a higher proportion of 
renewable energy resources it would likely already have a higher cost per unit of 
electricity, while the grid that relies on fossil fuels would have a relatively lower cost 
per unit of electricity. As the liability to surrender TRECs would apply across the 
whole of the jurisdiction and both of the isolated grids, the cost of generating 
electricity in the isolated grid reliant on fossil fuels would increase, whereas the 
renewable energy rich area would receive an effective subsidy from its renewable 
energy generation from the former grid. 

Overcomes cost/skill differentials and different market types 
Some States or regions may have higher capacity to absorb costs than other States or 
areas. Likewise some areas will have a higher capacity to support development than 
other areas, whether in terms of financial capacity or in available skills, infrastructure 
or materials. Some regions may be closer to transmission and distribution networks, 
so as to enable easy interconnection with the existing grid. 

TREC schemes, by virtue of the benefit of the TREC being separated from the 
physical electricity, enables the one incentive to operate across jurisdictions that have 
either a competitive liquid market in electricity or have captive generator, distributor 
or customer arrangements, or jurisdictions that have a combination of the two. 

If this scheme is well-designed, the intention is that the renewable energy 
generating capacity will move to the most appropriate area because the price of 
certificates will adjust to provide an incentive to meet the target at lowest cost. 

In this sense TREC schemes are able to meet a number of variables that arise in the 
domestic context without adopting an interventionist approach where regulators are 
forced to guess the appropriate level at which to set an incentive so as to achieve a 
particular environmental outcome. 

TREC schemes may be combined with other measures 
Given that there may be existing different State and central measures, TREC schemes 
are often able to be imposed separately at a State or central level over existing 
mechanisms. Again, this is made possible because the commodity is separated from 
the electricity and from other commodities that can be taken from the electricity. We 
discuss this further below. 
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4.5 Design issues with TREC schemes 
TREC schemes have operated in a sufficient number of jurisdictions that it is possible 
to identify the more and less desirable design features of these schemes. 

Setting duration of scheme and target levels 
TREC schemes need to be of sufficient duration to provide investments certainty. 
Given that many renewable energy projects have a payback time frame of between 15 
and 25 years, investors will be disinclined to finance these projects unless there is 
certainty that there will be some market for the TREC commodity in the longer term. 

This does not only mean that the scheme must be sufficiently long in generation, 
but also the target for the scheme or the trajectory of that target must be sufficiently 
ensuring that the market for TRECs will provide a sufficient return on investment for 
a sufficient period of time. 

For example, if the target is too small and is obviously able to be met in the near 
term, the developers may be unable to contract to sell TRECs at a sufficient rate of 
return to make an investment viable. Even if the target is small, in some cases a 
developer may be able to enter into long-term forward contracts for the sale of 
TRECs, but if the market for TRECs collapses the counterparty could be more 
inclined to default on the contract with a view to obtaining cheaper certificates 
elsewhere. To this end, if this scheme is of insufficient duration and the target is 
insufficiently robust developers could perceive exposure to market for renewable 
energy certificates to be too risky. 

In the ordinary course the “commercial" risks can be met with long-term offtake 
agreements. However, this has the effect of shifting the risk to the counterparty 
(which will often be a liable entities such as an electricity retailer). 

Penalties for non-compliance 
A number of renewable portfolio schemes that involve the trade in TRECs have been 
unsuccessful because there is no means of enforcing the target. Even though elaborate 
mechanisms have been established to audit the required renewable energy 
component, this is of limited utility if there are no consequences for a liable party that 
does not comply with the scheme. In this sense, TREC schemes of this type are merely 
aspirational. Of course, if liable entities can avoid compliance with the scheme then 
the target will not be reached and it is likely there will be insufficient demand in the 
market to create confidence in the value of the TREC commodity. 

If the penalty for non-compliance is insufficient, it will represent a cap on the cost 
of complying with the scheme unless there are some other incentives for complying 
with the scheme, whether these be under criminal law or issues of reputation damage. 

Liquid and competitive market 
For a TREC scheme to operate properly, experience has shown that the market needs 
to be big enough to be liquid and competitive. If the market is not liquid, the lack of 
price discovery leads to opportunities for generators or electricity retailers to take 
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windfall profits from the market. If electricity retailers are the liable entities, for 
example, they might be able to pass on the presumed “full cost” of complying with 
the scheme, while they purchase low-cost TRECs from a particular project. Likewise, 
some generators may take a lesser incentive from the TREC scheme than others and 
they put themselves at a greater risk of failure. A liquid market with effective exchange 
of information is essential if the TREC scheme is to perform its role of achieving 
renewable energy generation at least practical cost. 

Coverage of small generation plants 
Depending on the local context, it could be desirable or undesirable to encourage 
small generating plants. Distributed generation could be viable and desirable in some 
areas that have limited grid infrastructure and it may be considered that there is some 
benefit in encouraging end-users to take a role in supplying their own electricity. For 
example, small-scale wind turbines, small-scale photovoltaic cells, or even solar hot 
water systems might all be encouraged by a renewable energy trading scheme. 

However, the cost of enabling small-scale generation within the context of a TREC 
scheme can be high given that the transaction costs are greater to generate and trade 
in TRECs from the number of small generators. The higher transaction costs can, 
however, be overcome in a number of ways. One such example is by using an 
“aggregator” to undertake a simplified application and accreditation process for 
small-scale generators and to negotiate collectively TREC sale contracts with liable 
parties. Alternatively, small-scale generators can be given a separate “track” by which 
to have their applications for accreditation approved through a simplified process and 
the resulting TRECs can be sold to a single central or other government agency that 
can then on-sell the TRECs to third parties. 

Grid connection and distribution costs 
The market for TRECs can be distorted if there are differences across jurisdictions 
covered by the scheme in the way that grid connection and transmission or 
distribution costs are supported. 

If an incentive is provided in one jurisdiction for grid connection, or for ongoing 
transmission or distribution charges, that jurisdiction may be more appealing than 
others. Likewise, if there are no forms of support for grid connection in areas that 
may be resource-rich it may lead to the exploitation of renewable energy resources 
that are not as efficient merely because they are closer to the existing grid or are 
entitled to lower transmission or distribution charges. 

It is the nature of electricity generators that use sources such as wind and solar 
(and sometimes biomass) that projects must be located at the resource. For this 
reason, the ability to interconnect with the grid or with a suitable local distribution 
network may be a determining factor for investors. 

To this end, it is important that regulators consider implementing workable 
mechanisms for the allocation and recovery of the costs of transmission (or 
distribution) infrastructure to accommodate the generation of electricity from 
renewable energy resources. 
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Availability of data on renewable energy resources 
Some areas may lack the data availability that is necessary to provide the certainty to 
found investment in renewable energy projects. In these cases, it may be desirable to 
have some other form of government support to promote resource investigation. If 
such measures are not undertaken the most efficient renewable energy resources may 
not be exploited. 

Information exchange 
Information exchange is important in a TREC scheme given that it is a market-based 
mechanism. The integrity of the scheme relies on the market exchanging clear 
information about the total amount of electricity that has been generated and the 
component of electricity that has been generated from renewable resources. 

In Australia, where it was initially not necessary for electricity generators to create 
TRECs from their electricity generation within any required timeframe, a problem 
arose with “latent generation” that was presumed to have been generated but from 
which TRECs had not been created. The market price of TRECs crashed when the 
market assumed that a sufficient amount of renewable energy had been generated to 
meet demand. In fact, not quite enough renewable energy had been generated to meet 
the target. Because it was not necessary for the generators to create TRECs from their 
electricity generation within any fixed period of time (initially), the market did not 
recognize shortfall until it became apparent that there were not sufficient TRECs to 
meet demand. At this point the price rose suddenly. The legislature rectified the 
problem by placing a time limit on generators to create TRECs from their electricity 
generation. 

From this experience we see that any TREC scheme should be sure to capture 
latent generation by ensuring that TRECs are created from corresponding electricity 
generation within a reasonable time so that the market is always well-informed. 

Verification and other transaction costs 
If a TREC scheme is to be effective the transaction costs must be limited and 
reasonable. 

Experience has shown that simple centralised accreditation of generators and 
TREC creation is simpler than renewable portfolio schemes which rely on consultants 
to audit generation on an ad hoc basis and in which liable parties must be able to 
demonstrate compliance from a variety of collected evidence. Where TREC creation 
is not centralised, projects often involve complex documentation to effect the transfer 
of TRECs and so the external project costs can be high. 

Renewable energy verification standards 
If the verification of electricity from renewable resources is not sufficiently 
controlled, there is a risk that varying methodologies or viewpoints on what 
constitutes genuine generation from renewable energy could compromise the 
integrity of a TREC scheme. Renewable energy generation is only “real” if the 

yale school of forestry & environmental studies 



mitchell, stafford and curnow 213 

electricity is actually generated and if it is actually being used to meet demand (and 
so being consumed by end-users). 

4.6 Interaction of TREC schemes and other laws 
Compatibility with existing general laws 
A TREC scheme may or may not be compatible with existing general domestic laws. 
It is important to consider how a TREC scheme should be designed to integrate with 
existing domestic laws, including taxation and financial services laws, corporate 
structuring and foreign ownership laws, property or land law, land use rights and 
construction approvals, and environmental law. In particular, laws on ownership of 
land and resources may have an impact on the ownership of energy produced by the 
project or the TRECs generated by the project. Likewise, the capacity of central or 
State governments to legislate to implement the scheme is an important 
consideration when considering how the scheme will be implemented. 

We discuss the interaction of TREC schemes with existing laws promoting 
renewable energy or greenhouse gas reductions below. 

TREC schemes and existing renewable energy capacity 
When designing TREC schemes it is important to consider how the scheme should 
interact with existing renewable energy capacity. Policymakers may ask whether the 
renewable energy generating target should be additional to other measures or 
whether the target is intended to be in total or absolute. 

Absolute target 
An absolute target that includes all existing measures, States and incentives might be 
desirable if a regulator wishes to make the scheme driven by an overall total target end 
does not wish to reward only new renewable energy generators. In theory, the TREC 
scheme would drive the total renewable energy capacity (including existing 
renewable energy capacity) towards the total target. This is because TRECs could be 
created from all renewable energy generation, including existing and future 
generation and the market would be concerned only with reaching a total target. 

The drawback with this approach is that generators or developers in some States 
may already be receiving incentives and additional revenue from renewable energy 
certificates could represent a windfall for those projects that were already viable 
under existing incentives. 

Additional target 
If the renewable energy generating capacity is to be additional to other capacity, 
regulators might merely set a date and establish the historical baseline of generation 
as at that date as the baseline for additional generation that is entitled to generate 
TRECs under the scheme (Test 1 – the historical baseline test). Alternatively, 
regulators might set a test that considers whether the renewable energy project would 
have been viable solely by virtue of other existing renewable energy incentives. If so, 
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it would be “business as usual”, and should not earn TRECs (Test 2 – the additionality 
test). 

Test 1 is simpler, but it could exclude renewable energy generating capacity that 
would not have been viable under existing incentives but did form part of the existing 
historical baseline. Alternatively Test 1 could also enable renewable energy generating 
capacity that was already installed but was not being utilised to be recognised as 
“additional” renewable energy capacity. This has been criticised in Australia in the 
case of hydroelectric generating capacity that was already in place but was not being 
used. Test 2 might be more scientifically and economically accurate, but as Test 2 is 
more complicated to apply and requires expert input it can increase the transaction 
costs associated with operating the TREC scheme. 

In one sense, incentives that are additional to existing capacity can be a relatively 
blunt instrument because there might be no control over the total capacity 
encouraged across the jurisdictions to which scheme applies. If there is latent 
generation that was not included in the total presumed capacity at the time the 
scheme commenced, the additional capacity created by the scheme will be added on 
to this existing capacity. Also, if generating capacity is added during the operation of 
the TREC scheme but is incentivised by other means and does not rely on the TREC 
scheme, it will expand the total generating capacity across the network but will be 
separate from and additional to the TREC target. The outcome in both of these 
examples is that the total renewable energy capacity across the jurisdictions to which 
the TREC scheme applies may be greater than the estimated total capacity at the 
outset of the TREC scheme. 

Diagrams showing different target scenarios 
Figure B shows three different scenarios that might be chosen when considering how 
the target will operate around existing renewable energy capacity. 

● Diagram I illustrates a target that includes the existing capacity, so that the 
total capacity rises to correspond to the TREC target. 

● Diagram II shows a model based on Test 2 where the renewable energy 
certificate target is imposed in addition to the existing business as usual 
renewable energy capacity. 

● Diagram III shows a simple model based on Test 1, where the TREC target is 
in addition to the existing renewable energy capacity calculated as a 
historical baseline at a specified commencement date. 
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Figure B: Different Ways to Take Account of Existing Capacity in a TREC Scheme 

Diagram I 

1. Renewable energy target is absolute and comprises existing capacity 

Diagram II 

2. Renewable energy target is additional to renewable energy capacity in the 
“business as usual” scenario 

Diagram III 

 

3. Renewable energy target is additional to a historical baseline measured at a 
specified date 

TREC schemes and other renewable energy support schemes 
It is important for policymakers to consider the interaction between TREC schemes 
and existing policies. 

Competing or concurrent incentives for renewable energy may include: 
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● Feed in tariff (competitive) 

● Feed in tariff (fixed) 

● Grid connection subsidies (including connection infrastructure) 

● Capital tax incentive or subsidy 

● Sales tax incentive or subsidy 

● Other tax incentives (e.g. depreciation, exemptions or concessions) 

● Greenhouse gas emissions trading schemes that recognise reductions in 
greenhouse gas emissions compared with average grid intensity. 

Effect of having concurrent schemes 
In many cases there may in fact be no overlap between the schemes, or there may be 
design features that can be implemented to overcome any overlap. There may be 
existing voluntary renewable energy schemes and the introduction of a mandatory 
scheme, depending on the domestic context, could either complement or detract 
from the existing scheme. 

If the mandatory scheme is to provide an additional incentive for renewable 
energy, policymakers may consider providing that renewable energy certificates can 
only be generated from electricity that is additional to that incentivised by the 
existing scheme. We discuss this above in the context of taking account of existing 
renewable energy capacity. 

A series of concurrent renewable energy incentives may hasten the rate at which a 
renewable energy target is met, or may distort the natural hierarchy of technologies 
by making some renewable energy technologies more viable than they would have 
been if the TREC scheme was operating alone. However, in theory the incentive 
generated by a TREC scheme can coexist with other incentives. 

If the other incentives are sufficient to promote the required renewable energy 
generating capacity, then introducing a target and TREC scheme will of course not 
promote any additional renewable energy generating capacity and the theoretical 
renewable energy certificates would be worthless. However, if this were the case a 
TREC scheme would not be necessary anyway. Likewise, if a feed-in tariff is sufficient 
in a particular State to make a particular renewable energy technology viable, any 
renewable energy certificates that can be created by generators using that technology 
will only add to the return on investment for the generator (if the scheme allows 
TRECs to be created by those generators at all). 

If the target of the TREC scheme is sufficiently high so that it will not be met only 
by the capacity encouraged by that “other” incentive, the TREC scheme will still 
generate demand for other renewable energy generating capacity either from other 
technologies or in other jurisdictions covered by the scheme that are not subject to 
the same “other” incentive. Depending on how the TREC scheme is designed, 
generating capacity that is already incentivised by other measures can be made 
ineligible to create renewable energy certificates so as to avoid such generators being 
counted towards the “target.” 
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Ultimately, how a TREC scheme will interact with existing mandatory schemes in 
concurrent jurisdictions like States will depend on the individual incentive and the 
design of the TREC scheme that is proposed to be implemented. It is, however, very 
possible that a TREC scheme will be consistent with existing incentives in concurrent 
jurisdictions. 

TREC schemes concurrent with other types of schemes 
Figure C sets out a simple commercial model that shows how concurrent incentives 
are possible. 

● Diagram I shows two electricity generators, one that uses renewable fuels 
and the other using fossil fuels. In the absence of incentives, the two genera-
tors obtain the same market price for their electricity sales, but the renew-
able energy generator has higher costs. 

● Diagrams II, III and IV respectively show the impact of a theoretical feed-in 
tariff, tax incentive, and TREC scheme, each of which are not sufficient of 
themselves to make that technology viable. 

Figure C: Model Showing Potential Cumulative Effect of Concurrent Incentives 

Diagram I 

1. The renewable energy electricity generator competes with a fossil fuel 
electricity generator, receiving the same market price for electricity (in the 
absence of incentives) but with higher costs. 
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Diagram II 

2. If a feed-in tariff is available, the renewable energy generator can receive a 
premium for its electricity. 

Diagram III 

3. If a tax incentive is available, the renewable energy generator might be able 
to reduce its costs. 
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Diagram IV 

4. If the renewable energy generator would not yet be viable even with the 
tariff price and the tax incentive, the renewable energy generator might be 
able to obtain additional revenue if a TREC scheme is also operating 
concurrently. 

Concurrent State and national targets 
Different concurrent State targets can be consistent with a national mandatory target. 
Figure D illustrates this. In this example, the targets set separately in State A and State B 
can be separately achieved while also meeting the national target. The target is indicated 
by the dotted red line and the actual capacity is represented by the capacity bars. 

Figure D: Model of Concurrent State and National Targets 

If a national mandatory target is high enough it might promote a higher level of 
renewable energy electricity generation in a particular State than was required by the 
State target. 

Concurrent targets have been successful in Australia, where Victoria and 
Queensland have had their own mandatory renewable energy or lower-emissions 
electricity targets that have operated concurrently with the Federal mandatory 
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renewable energy target. In fact, all three of these schemes operate using a form of 
tradeable energy certificate. 

Of course, constitutional law considerations in each of the concurrent 
jurisdictions could limit the ability to have concurrent incentives for renewable 
energy and this would need to be considered on a case-by-case basis. 

TREC schemes and greenhouse gas reduction incentives 
In theory there is no reason why a mandatory renewable energy certificate scheme 
cannot operate side by side with an emissions trading scheme (including the Clean 
Development Mechanism of the Kyoto Protocol). 

The two markets can operate side by side, but the renewable energy certificate 
scheme will doubtless distort the market for carbon by providing an additional 
incentive for certain types of technology that could make that technology more viable 
than the next least cost option where this would have otherwise not been the case. 

In this sense, a renewable energy scheme “picks winners”. Once the carbon price 
becomes sufficient to incentivise the lowest cost renewable energy electricity 
generation of its own accord, one would expect the price of renewable energy 
certificates to drop to zero assuming there is sufficient supply of the lowest cost 
renewable energy electricity generation. This is the same as having another incentive 
for renewable energy that is sufficient of its own accord to make renewable energy 
capacity corresponding to the target under the TREC scheme viable (which we 
discussed above). 

Some commentators argue that it is unnecessary to have incentives for renewable 
energy if there is a greenhouse gas emissions trading scheme in the jurisdiction. 

India does not currently have a mandatory greenhouse gas emissions trading 
scheme, but it does participate as an offset provider under the Clean Development 
Mechanism to the Kyoto Protocol. Indian companies are entitled to create a type of 
carbon offset called “certified emissions reductions” or “CERs” for certain projects 
that reduce emissions of greenhouse gases below business as usual and are accredited 
by the Clean Development Mechanism Executive Board. This mechanism provides 
some incentive for renewable energy projects that might not have been viable without 
the carbon offsets to be undertaken. However, such projects are undertaken primarily 
by the private sector and are not subject to any particular target within India. For this 
reason, participation in the Clean Development Mechanism is not enough of itself to 
encourage India’s renewable energy capacity to move towards any particular target. 

Further, there are a series of environmental or other benefits associated with 
renewable energy that do not relate to reductions in greenhouse gas emissions and so 
a renewable energy target may be desirable as a separate measure from other 
mechanisms that aimed to reduce greenhouse gas emissions. For example, the 
environmental impacts associated with exploiting renewable resources are sometimes 
less than the impacts associated with fossil fuel mining and consumption, renewable 
energy will diversify the energy mix, and localised and distributed renewable energy 
can be beneficial for national security, and can also reduce the need for significant 
further grid infrastructure (if it is distributed). 
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Additionally, incentives to reduce greenhouse gas emissions may not be effective to 
provide a stage of transition from conventional energy sources. Greenhouse gas 
emissions schemes may target the “low hanging fruit” (that is, the least cost projects) 
without promoting more sustainable projects like those that replace conventional 
energy with alternative sources of power. 

If a renewable energy incentive overlaps with an incentive that promotes 
greenhouse gas emissions reductions, it might be argued that this is “double 
counting” the benefits from the renewable energy generation. This might represent a 
windfall to the renewable energy generator if one or other of those incentives would 
have been sufficient to make the renewable energy project viable. 

However, if the renewable energy project would not have been viable if not for the 
revenue from both the renewable energy incentive and the carbon incentive, it might 
be argued that it is not double counting to allow a project proponent to generate both 
renewable energy certificates and carbon offsets from the same electricity generation. 

Under the test of “additionality” applied under the carbon schemes like the Clean 
Development Mechanism, project proponents can only create carbon offsets (like 
CERs) if the project would not have been viable without the revenue from the carbon 
offsets. If a renewable energy incentive is not sufficient of itself to make a renewable 
energy project viable, the renewable energy project would not go ahead without this 
additional revenue from the carbon offsets and so a regulator might consider 
allowing the double benefit to be taken. In our view this is entirely consistent with 
“additionality” under the Kyoto Protocol and it would be open to the Clean 
Development Mechanism Executive Board to accredit projects to create CERs that are 
also likely to receive renewable energy certificates under domestic law, provided that 
the renewable energy project would still not have been viable without the additional 
revenue from the CERs. 

4.7 Conclusions on global experiences with TREC schemes 
The global experiences with TREC schemes demonstrate that such a scheme can be 
effective if it is: 

● mandatory and enforceable; 

● administratively efficient so that transaction costs are low; 

● otherwise well designed to ensure that it is harmonised with existing meas-
ures, domestic laws, and the local context. 

It is important to implement an effective design from the outset with TREC 
schemes because market-based mechanisms can sometimes be difficult to change 
without distorting the market and, inevitably, making some parties worse off. 

TREC schemes can be flexible if they are well designed and can be well adapted to 
dealing with a number of different jurisdictions, with different resource capacities, 
different existing measures and different geographical conditions or infrastructure. 

The main advantage of a TREC scheme is that the price of the incentives can be set 
by the market, provided that a sufficiently large, liquid and competitive market can 
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be established. By comparison, other measures involve a level of regulator discretion 
or the price of the incentive is chosen only between a select number of tenderers and 
not across the whole market. 

If the market is properly designed, the transaction costs are low, and there is 
sufficient competition and price discovery so that the costs of complying with the 
TREC scheme that are passed downstream to users of electricity reflect the minimum 
cost required to achieve the renewable energy target. Then the TREC scheme should 
achieve the required renewable energy capacity with the least possible impact on 
electricity consumers. 
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Appendix 1 – Glossary 
APP Asia-Pacific Partnership on Clean Development and Climate 

Captive generating a power plant set up by any entity to generate electricity 
plant or CPP primarily for that entity’s own use, and includes a power 

plant set up by any co-operative society or association of 
persons for generating electricity primarily for use of 
members of such cooperative society or association 

CHP Combined heat and power 

EA 2003 Electricity Act 2003 (India) 

ERC filing All electricity distribution companies have to file their 
annual revenue requirements with the SERC for approval 

GEC Gross Electricity Consumption 

IREDA Indian Renewable Energy Development Agency 

KERC Karnataka electricity regulatory commission 

Kiwis Gas/naphtha power generating plant in Gujarat 

KREDL Karnataka Renewable Energy Development Limited 

MEDA Maharashtra Energy Development Agency 

MERC Maharashtra Electricity Regulatory Commission – a quasi-
judicial regulatory body which is responsible for practically 
all regulatory matters related to Electricity in the State of 
Maharashtra 

MNRE Ministry of New and Renewable Energy, India 

MSEB Maharashtra State electricity board 

MU Million Units – millions of kilowatt hours 

Open access the non-discriminatory provision of transmission lines or 
distribution systems or associated facilities by any licensee or 
consumer or a person engaged in generation in accordance 
with the regulations specified by the Appropriate 
Commission 

Project Project number REDG-06-09 under the APP, entitled 
“Identifying optimal legal frameworks for renewable energy 
in China and India” 

REC Renewable energy certificate (see also TREC) 

REDGTF Renewable Energy and Distributed Generation Task Force of 
the APP 

RPPO Renewable Power Purchase Obligation 

RPS/ RPO Renewable Portfolio Standard/ Specification/ Obligation/ 
Order – these terns are interchangeable 

Rs Rupees 
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SERC State Electricity Regulatory Commission (of a State of India) 

SERC Order Every SERC has a list of functions (listed in section 86 of the 
EA 2003) to fulfil, after due public consultation. Their 
decisions are published as Orders. 

TREC Tradeable renewable energy certificate (see also REC) 

WISE World Institute for Sustainable Development, India 
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INTERNATIONAL TRADE 

Governments must act to 
boost trade in biofuels 
World Trade Organisation rules covering 
biofuels and feedstocks need updating, say 
Jennifer Haverkamp and Leslie Parker 

H
igh energy prices, concerns about climate 
change and air quality and energy security 
worries are all contributing to major growth 
in interest in biofuels.The result is steep 
increases in investment in biofuels around 

the world, partially because of considerable government 
support, major commitments to growing biofuel feedstock 
crops, including oil palm plantations, large new subsidy and 
mandate commitments in developed nations and 
government-supported biofuels programmes in the least 
developed countries, particularly in Africa. 

Although most biofuels and feedstocks are currently 
produced and consumed in domestic markets, there is 
enormous potential for international trade. Despite valid 
concerns about the environmental and food security 
implications of biofuels, such trade, if done right, could 
generate significant economic, environmental and social 
benefits. 

Uncertainty over biofuel classifications and government 
measures to protect domestic production – including tax 
incentives, high tariffs and subsidies – risks stunting growth in 
trade even as the global demand for biofuels rises. A web of 
separate technical and environmental standards also risks 
interfering with the potential for greater trade. 

Therefore, the time has come for an examination of how 
World Trade Organisation (WTO) rules apply to this 
emerging market. 

WHY CREATE AN INTERNATIONAL MARKET? 
It is likely that domestic production of biofuels in the US and 
the European Union (EU) will remain constrained by high 
costs and limited availability of suitable agricultural land and, 
as a consequence, trade in biofuels and biofuel feedstocks is 
likely to increase. Other countries may also look for 
suppliers beyond their borders – because of limits on 
domestic supplies, cost pressures or environmental 
considerations. 

Furthermore, the countries where biofuels can be 
produced most easily and cheaply and the countries with 
the greatest potential demand for biofuels are not one and 
the same.Tropical and sub-tropical developing nations have 
a comparative advantage in producing biofuels due to their 
long or year-round growing seasons, large areas of available 
arable land and low labour costs. Also, the production of 
ethanol from sugar cane is significantly more energy efficient 
and more environmentally sustainable than using maize as 
the feedstock. 

As Peter Mandelson, the EU trade commissioner, told a 
conference on biofuels in July organised by the EU’s executive 
arm, the European Commission:“We should certainly not 

A transparent 
global trading 
regime can 
help to 
attract stable 
financing and 
investment 
capital 

contemplate favouring EU production of biofuels with a weak 
carbon performance if we can import cheaper, cleaner, 
biofuels. Resource nationalism doesn't serve us particularly 
well in other areas of energy policy – biofuels are no 
different.” (Bioenergy Business July/August 2007 page 14) 

Developing countries sense that there are substantial 
opportunities for exports. For example, Malaysia,Thailand 
and Indonesia are planting large areas of oil palms, the 
Philippines is expanding coconut oil production and India 
wants to produce significant quantities of biodiesel from 
jatropha and other crops.Thailand has also been developing 
ethanol capacity since early this decade and has exported at 
least some ethanol to Japan. 

However, most developing countries are not in a position 
to provide anywhere near the government support that the 
biofuels industry enjoys in developed countries.They will 
need to rely heavily on private investment to foster biofuels 
industries – and a transparent global trading regime can help 
to attract stable financing and investment capital. 

CLARITY ON WTO RULES NEEDED 
Biofuels are not classified uniformly and their unusual make-
up — fuels produced through the transformation of 
agricultural feedstocks — makes examining biofuels and 
trade regulations a complex undertaking. 

As often happens when rules are applied to new 
technologies, a debate is needed on whether the rules 
should be clarified or even changed. Essentially, three issues 
are relevant, both for countries that are providing significant 
support to their biofuel industries and for those interested 
in exporting biofuels. 
� How should biofuels be classified? 
� How should subsidies to promote the production or 
consumption of biofuels be considered from the WTO 
point of view? 
� How consistent are domestic regulations and standards – 
for example, mandates requiring the use of biofuels – with 
WTO rules on regulations and technical barriers to trade? 

A major function of the WTO is to provide a framework 
for its members to negotiate reductions of tariffs on goods. 
Different categories of products have different tariffs and the 
rates can vary widely. 

The first challenge faced by policy-makers, and the 
industry, is to reach agreement on the classification of 
biofuels.The main problem is that biofuels do not enjoy 
consistent tariff classification, making it difficult to lower 
tariffs on biofuels and their feedstocks without also lowering 
tariffs on similar or identical products, which may be used 
for different purposes. 

For example, ethanol is considered an agricultural good 
under the harmonised system of classification (HS) used by 
the WTO, while biodiesel is considered an industrial good 
(and, atypically, has its own tariff classification).This distinction 
can have significant implications regarding tariff rates and the 
treatment of subsidies. 

Tariffs for fuel ethanol can vary widely according to 
classification criteria unrelated to its use for fuel (eg whether 
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the ethanol is denatured and undrinkable or undenatured, 
pure alcohol). 

The lack of classifications more precisely targeted at a 
substance’s use makes it difficult to get precise biofuel trade 
flow statistics. It may also impede efforts to liberalise tariffs 
on biofuels.WTO members may have environmental and 
energy security reasons for wanting to reduce tariffs on 
these substances when used as fuels, but not when they are 
destined for other uses in competition with domestic 
products. 

Further complicating the classification issue is the 
possibility (to the extent that the Doha Development 
Round may be revived) that some biofuels could be 
deemed ‘environmental goods’ and subject to special 
negotiations under the Doha mandate to reduce or 
eliminate tariffs and trade barriers for environmental goods 
and services. 

The increasing recognition that biofuels’ environmental 
benefits vary greatly, depending on the feedstocks and their 
production methods, the conversion processes and the 
transportation used, has, however, significantly complicated 
efforts to define biofuels as environmental goods. 

A number of policy responses to the biofuels classification 
issues (besides the complex and time-consuming process of 
reclassifying the various biofuels) could be undertaken. 

WTO members could negotiate the liberalisation of tariffs 
on biofuels in a way that circumvented the HS classification 
problems.WTO members or some subset of them could 
agree to limit tariffs on biofuels or allow them tariff-free 
entry regardless of the existing HS classification and existing 
domestic nomenclature. 

Alternatively, any WTO member could unilaterally lower 
tariffs, as a matter of its own energy and environmental 
policy.WTO obligations do not prevent a WTO member 
from applying a lower rate of tariff, as long as it provides 
“most favoured nation” treatment to “like products”. 

Another option is preferential trading arrangements, 
under which a developed country admits products from 
developing countries at rates lower than its standard rate 
for those products. 

An impediment to any of the approaches, however, is the 
political pressure on governments to protect their farmers, 
which leads them to resist tariff reductions in the first place. 
Especially noteworthy, therefore, is the call by US Senator 
Richard Lugar, from the farm state of Indiana, for removal of 
the $0.54/gallon ($0.14/litre) tariff on imported ethanol. 

Given the large number of government support measures 
for the biofuels sector, a clarification of WTO rules on 
subsidies would also be desirable in order to increase the 
certainty surrounding WTO members’ notification 
requirements and overall transparency in a sector that is 
heavily subsidised (see panel). 

Expansion of biofuels will also led to a considerable 
increase in the volume of byproducts, whether livestock feed 
or other products, which may lead to protectionist 
pressures, the distortion of world markets and the need to 
consider appropriate WTO disciplines. 

TANGLE OF REGULATORY ISSUES 
The WTO includes rules for domestic regulations and 
standards since these measures can sometimes undermine 
negotiated tariff reductions and efforts to tackle other 
’border’ measures (such as quotas or bans on the import 
and export of particular products). 

For example, standards could restrict market access or 
alter the competitive relationship between domestic and 
imported products in favour of the former. Most of these 
standards serve legitimate governmental objectives, but they 
can be more trade-restrictive than needed to achieve the 

SUBSIDIES RAISE DOUBTS OVERVALIDITY AND REPORTING 

Government subsidisation has been crucial to the economic viability of the biofuels 
industry since its inception and will continue to be vital to further establish biofuels, given 
that they are in competition with an established – and often also subsidised – 
petrochemical industry. However, greater clarity about the degree to which these 
subsidies conflict with WTO rules and a closer look at potential cross-subsidisation of 
byproducts are needed. 

The need to clarify how biofuels subsidies should be treated by the WTO has been 
given a new urgency by the WTO dispute filed in January 2007 by Canada against US 
subsidies for maize (corn). Canada has been joined by several countries, including the key 
biofuels producers Brazil and the European Union. Brazil explicitly cited the US’s subsidies 
for maize-based ethanol as a reason for joining the dispute. 

Subsidisation can have multiple purposes, which may sometimes be inconsistent with 
world trade law. A government may, for environmental or energy security reasons, 
subsidise consumers to switch from conventional fuels to biofuels. Or it may subsidise 
research and development (R&D) into more efficient production technologies. Neither 
type of subsidy needs affect the relative competitive positions of domestic and foreign 
producers or raise WTO concerns. 

Subsidies for the domestic production of biofuels are a different story. While 
sometimes justified, as a policy matter, on ‘infant industry’ grounds, such subsidies may not 
be a cost-efficient way of providing an incentive for consumers to switch to biofuels, as 
the lowest-cost, most-efficient producers may be foreign.The subsidies can also, in some 
cases, be incompatible with WTO rules. 

For example, the WTO’s Subsidies and Countervailing Measures Agreement prohibits 
subsidies contingent upon use of domestic products over imported products. A dispute 
can also be brought if a subsidy entails a “financial contribution” by a government and a 
“benefit” which confers a competitive advantage on the recipient. Financial contributions 
explicitly include situations other than direct cash payments, such as provision of goods 
and services or tax breaks where the government foregoes revenue “otherwise due”. 

An additional issue is upstream and downstream subsidies. One firm or industry may 
receive the financial contribution but the benefit that flows to an upstream or 
downstream industry is the concern. For example, a subsidy paid to domestic feedstock 
producers might be challenged by foreign biofuels producers on the grounds that it 
results in a lower price of feedstock to domestic producers. 

If biofuels fall within agricultural classifications, their  ‘amber box’ subsidies are subject 
to annual caps on agricultural subsidies and must be notified to the WTO. An exception 
is for ‘green box’ subsidies – non- or minimally-trade distorting subsidies for public policy 
purposes, including R&D or environmental programmes.The extent to which biofuel 
subsidies could qualify for the green box needs further examination, as does whether 
WTO members are accurately reporting their amber box subsidies to the WTO. 

government’s policy objectives and in some cases they are 
intentionally designed to benefit domestic interests. 

A wide range of internal regulations concerning biofuels 
could have an impact on trade: 
� mandates to use particular percentages or quantities of 
biofuels either in fuel blends or for specific purposes (such 
as in bus or taxi fleets); 
� restrictions or limits on the amount or kinds of biofuels 
that can be contained in blends with conventional fuels; 
� specifications of the properties or performance 
characteristics of particular biofuels or the materials they 
must be derived from; 
� labelling for consumer protection and information; 
� health and safety regulations concerning the handling and 
transportation of particular biofuels or feedstocks and 
related specifications for processing plants; and 
� broad environmental performance requirements related 
to the entire life-cycle of products, including the sustainability 
of the agriculture used to produce biofuel feedstocks. 

A patchwork of national, state, provincial and non-
governmental standards is emerging, which is likely to make 
it difficult for manufacturers to supply different national 
markets.The development of international standards would 
not only remove the need for manufacturers to produce 
multiple versions of products to meet different standards, 
but would also help with WTO compatibility, since the WTO 
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INTERNATIONAL TRADE 

rules give deference to international standards. 
Particularly helpful would be internationally-agreed criteria 

for biofuels sustainability standards, which, initially prompted 
by concerns about tropical deforestation (and resultant 
carbon dioxide releases) from south-east Asian palm oil 
production, are currently under consideration by the EU, the 
UK, the Netherlands and Germany, among others. 

In recognition of the significant variability associated with 
the environmental performance of biofuels and a desire to 
encourage advanced production, governments are 
developing policies that will favour fuels with greater 
benefits. 

These policies often address the life-cycle impacts of 
biofuels, from feedstock production through to ultimate 
consumption, and may incorporate everything from 
greenhouse gas emissions and capture to soil and water 
quality, even taking into account human rights issues. 

Support for sustainability criteria comes from Stavros 
Dimas, the EU’s environment commissioner: “We must … 
discourage the use of environmentally, socially and 
economically harmful biofuels.We must promote those that 
have a proven well-to-wheel sustainable and energy 
substitution performance … And, as demand grows, a 
framework must be established in order to create a global 
market of sustainable biofuels.” 

Sustainability standards will enjoy wider acceptance by 
exporting countries (and the WTO) where they have been 
developed through broad consultation among diverse states, 
taking into account the different conditions in different 
countries. Even then, such standards may be challenged by 
countries that view them as a threat to their market access 

and, while the WTO has been moving in a direction more 
favourable to such process-based standards, the rules in this 
area are not all that clear. 

The stakes are high.The biofuels market needs to be 
developed in a way that does not distort trade, degrade the 
environment nor disadvantage developing countries. Many 
people believe and hope that this can be done. 

The promotion of a robust international market for 
sustainable biofuels will require an examination and 
clarification of trade rules — the sooner the better. 
However, that alone is not enough. 

Governments will need to step forward and find the 
political will to remove high tariffs and other trade barriers 
to biofuel imports. It is hoped that the potential benefits of 
opened borders for consumers, producers, developing 
countries and the global environment can outweigh 
narrower national interests and compel action. 

Jennifer Haverkamp is a consultant and principal trade expert 
of the Renewable Energy and International Law Project (REIL), 
a clean energy policy and law network. She was an Assistant US 
Trade Representative 1995–2003. 
E-mail: jhaverkamp@starpower.net 
Leslie Parker is managing director of REIL. 
E-mail: leslieparker@reilproject.org 
This article draws extensively on work by Rob Howse, Petrus 
Van Bork and Charlotte Hebebrand for REIL and the 
International Food and Agriculture Trade Policy Council in 
October 2006: WTO disciplines and biofuels: opportunities 
and constraints in the creation of a global marketplace. 
www.agritrade.org/publications and www.reilproject.org 
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Maxwell is the author of Susan Rothenberg the Prints: A Catalogue Raisonne. 

Lily Mitchell is a senior associate in the Environment & Environmental Markets 
group at Baker & McKenzie, Sydney. Prior to joining Baker & McKenzie in 2006, she 
worked in the Projects group at a major Australian law firm on public-private 
partnerships and project finance transactions. Ms. Mitchell advises clients within 
Australia and overseas on renewable energy and environmental law matters, as well as 
carbon credit trading schemes and greenhouse gas abatement projects. She 
contributed to the RELaw Assist project on renewable energy law in China, as well as 
other environmental publications, and has worked or presented on renewable energy 
and carbon trading matters around Australia and in India and the USA. 

Volker Oschmann is deputy head of the Renewable Energies Law Division within the 
German Ministry for the Environment, Nature Conservation and Nuclear Safety. As 
such, he is responsible for legislation on renewable energy sources, such as for the 

yale school of forestry & environmental studies 



234 from debate to design: a report on the work of the reil network 2007-08 

Renewable Energy Act (“Erneuerbare-Energien-Gesetz – EEG”) on electricity from 
renewable sources or the Renewable Energy Heat Act (“Erneuerbare-Energien-
Wärmegesetz – EEWG”). 

Dr. Oschmann is visiting lecturer at the Humboldt-University in Berlin, co-editor 
of the Journal for New Energy Law (ZNER) and author of several publications on 
European and German renewable energy law and practice. Before working with the 
Ministry, he was working with the German Parliament. 

Hugh Outhred retired in September 2007 from the positions of Presiding Director, 
Centre for Energy and Environmental Markets and Associate Professor and Head, 
Energy Systems Research Group in the School of Electrical Engineering and 
Telecommunications at the University of New South Wales (UNSW), Sydney. Now a 
Professorial Visiting Fellow at UNSW, he has a BE (Hons1) and a PhD in Electrical 
Engineering from the University of Sydney and is a Fellow of the Australian Institute 
of Energy. His main research interests are in the areas of electricity industry 
restructuring and sustainability. He has been a member of the Board of the Australian 
Cooperative Research Centre for Renewable Energy and an Associate Director of the 
Centre for Photovoltaic Devices and Systems at UNSW. He is a member of the CSRIO 
Energy Flagship Advisory Committee. 

In 2000 he worked on secondment to Murdoch University, contributing to the 
development of a new undergraduate course on renewable energy engineering. In 
2001 and 2002 he was seconded to the Australian Cooperative Research Centre for 
Renewable Energy as Product Executive, Grid-connected Renewable Energy Services, 
to lead a research program on grid-connected renewable energy resources. From 2005 
to 2008, he has led a UNSW research project for the Australian Greenhouse Office on 
facilitating the uptake of wind energy in the Australian electricity industry and from 
2008 will lead a research project for AusAID on ways to improve the sustainability of 
energy service delivery for rural communities in Indonesia and China. 

Leslie Parker is the founder and managing director of the Renewable Energy and 
International Law (REIL), an international policy and law network for clean energy, in 
association with the Renewable Energy and Energy Efficiency Partnership, the Yale 
Center for Environmental Law and Policy and the Center for Business and the 
Environment at Yale, and Baker and McKenzie’s Global Clean Energy and Climate 
Change Practice. REIL is a network of policy makers, business and finance, thought 
leaders, lawyers, and technical experts, addressing policy and law and technical issues 
arising in the mainstreaming of clean energy and the development of the clean energy 
market. It was founded in 2003 from a 2002 initiative of the International Energy 
Agency’s (IEA) Renewable Energy Unit where Ms. Parker interned. Prior to that she held 
various posts in New York City government, notably as division director in the Finance 
office of the Department of Social Services where she was responsible for developing and 
enhancing City revenue and working with the Mayor’s Office on the agency’s 12 billion 
dollar budget, and as an Assistant Director of the budget at the Administration for 
Children’s Services where she oversaw 1.2 billion dollars of the NYC city budget. 
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Ms. Parker has a Masters in Art History, and worked for 11 years at the 
Metropolitan Museum of Art, including seven years in the Department of European 
Sculpture and Decorative arts. She attended Bryn Mawr College and New York 
University. 

Emanuele Piccinno has a PhD. in Economics. His research involves the economic 
aspects of international cooperation and energy markets, particularly renewable 
energy markets. He collaborates with the Environmental Economics chair in the fac-
ulty of Economics at the University of Rome “La Sapienza.” He is also a consultant for 
ISES ITALY, the Italian section of the International Solar Energy Society, as well as 
other institutions and Italian energy market players. 

Jennifer Ronk is the Deputy Director of Renewable Energy and International Law 
(REIL). Her research includes international investment law and renewable energy 
policies. Prior to joining REIL, she was the Vice-President of an environmental 
consulting firm, Applied Environmental Solutions, Inc., where her work focused on 
the investigation and remediation of contaminated soil and groundwater. Ms. Ronk 
received her Bachelor’s of Science degree in Geology from the University of 
Wisconsin and her Master’s of Environmental Management degree from the Yale 
School of Forestry and Environmental Studies. She is a Wisconsin-registered 
Professional Geologist. Ms. Ronk was a member of the Interstate Technology 
Regulatory Commission, and a technical reviewer for their Passive Diffusion Bag 
Sampler Working Group, a former Vice-President of Women in Science in 
southeastern Wisconsin, a member of Women Environmental Professionals, and a 
past member of the Society of American Military Engineers. 

Manik Roy is the Director of Congressional Affairs for the Pew Center on Global 
Climate Change, where he manages communication between the Center and the U.S. 
Congress. Dr. Roy has twenty-four years of experience in environmental policy, 
having worked, before coming to the Pew Center, for Senator Frank R. Lautenberg, 
Representative Henry A. Waxman, the U.S. Environmental Protection Agency, the 
Massachusetts Department of Environmental Protection and the Environmental 
Defense Fund. Dr. Roy holds a Ph.D. in public policy from Harvard University. He 
also holds a Master of Science degree in environmental engineering and a Bachelor of 
Science degree in civil engineering, both from Stanford University. 

Ashley Stafford is a Senior Associate in Baker & McKenzie’s Environment & 
Environmental Markets Practice. He practises environment and planning law, with a 
focus on greenhouse gas abatement and renewable energy regulation. He has acted 
for government, industry, mining, property and financial services clients advising on 
the obligations, opportunities and risks connected with greenhouse gas emissions 
and renewable energy regulation (domestically and internationally), as well as 
developing regulatory and contractual frameworks for emissions trading. He also acts 
in environment and planning litigation. Mr. Stafford has published papers and 
presented on emissions trading and renewable energy in Australia and 
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internationally, including in industry journals and in recent conferences at Tsinghua 
University (Beijing), McGill University (Montreal) and Chennai (India). 

Richard Saines heads the U.S. arm of Baker & McKenzie’s Global Climate Change and 
Emissions Trading Practice Group. Mr. Saines advises multinational companies, 
financial institutions, funds and project sponsors on carbon and environmental 
market transactions under the Kyoto Protocol, EU ETS and voluntary markets. He 
also advises major global corporations in the area of climate change policy, sustainable 
development and global corporate greenhouse gas management. He received his 
bachelor’s degree from Miami University and a J.D. from Kent College of Law. 

Eric Sievers is Senior Vice President/Head of Origination at Nordkap Bank AG in 
Switzerland. Prior to Nordkap, as an infrastructure projects attorney, he represented 
banks and sponsors in the development, acquisition and financing of more than ten 
gigawatts of natural gas-fired generation and half a billion gallons of biofuels, as well 
as solar, wind, and toll road projects. He was a postdoctoral fellow at Harvard and 
holds a Ph.D. from the Massachusetts Institute of Technology, a J.D. from Yale Law 
School, an M.A. from Norwich University and a B.A. from Swarthmore College. 

Daniele Villoresi has a bachelor’s degree in economics and received a master’s degree 
in Environmental Accountability from Perugia University in 2005. Currently he is a 
PhD candidate in Sustainable Development and International Cooperation at CIRPS 
(Inter-university Research Center for Sustainable Development) at the University of 
Rome “La Sapienza.” He is involved in research related to the economic aspects of 
international cooperation and energy markets, particularly renewable energy 
markets. He is also a consultant for ISES ITALY, the Italian section of the 
International Solar Energy Society, as well as other institutions and Italian energy 
market players. 

Martijn Wilder heads Baker & McKenzie’s global climate change and emissions 
trading practice and is regarded as one of the world’s leading carbon and climate 
change legal experts, having worked in the area for over 10 years. Representing an 
international client base he has advised a number of governments and multilaterals 
on the development of climate change  and emissions trading laws and advises clients 
on international carbon transactions on a daily basis. Mr. Wilder is also Chairman of 
the NSW Climate Change Council; on the Governing Board of REEEP; Board 
Member of the International Law Association (Australian branch); a Governor of 
World Wildlife fund; and  President of TRAFFIC (Oceania). He has honours degrees 
in both Economics and Law and a LLM (Master of Laws) from the University of 
Cambridge where he studied as a Commonwealth Trust Scholar. He has published 
widely in the climate change and international law area. 
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