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The global policy context has changed: from climate change mitigation to low carbon economic development
There has been, for some time, a large degree of consensus over the fact that the best long-term policy to reduce the greenhouse gas emissions causing climate change, at the least overall cost to the economy, is one that would place a price on those emissions.  
In fact, for most of the Annex 1 countries (i.e. the member states of the Organization for Economic Cooperation and Development, or OECD), a high degree of convergence has existed on the long-term policy framework required, with carbon pricing at its centre, either though a cap and trade system, a carbon tax, or a mix of the two.  Other elements of that framework have included the establishment of medium- and long-term emissions targets, the development of “complementary measures” necessary to addressing those economic activities that might not be initially sensitive to a carbon pricing policy, and public support for “public good”-type investments that are assumed to have both economic and environmental benefits, but for which no clear private investment business case exists.  

With the exception of the targets, both the complementary measures and the public investment are necessary because any carbon pricing policy would have to be incremental in nature, and so the initial price of carbon would not be enough to motivate the necessary actions.  In other words, once the price of emitted carbon
 gets to be high enough – and some degree of consensus exists over that number being in the $75-$100/t range – then complementary measures and public investment would in theory no longer be necessary.

Up until the past year the basic approach reflected throughout the OECD economies was: in the long-term a carbon price will motivate the economic transformation that would yield environmental benefits, and in the short-term some basic steps will be taken to create the enabling conditions for that transformation.  That incremental approach served the political imperative of avoiding an immediate high price of carbon, and fit into the narrative that climate change and emissions reductions were a long-term project.
The past year has changed that thinking considerably, particularly on the short-term policy framework.  Carbon pricing that “moves the needle” is still the required long-term policy instrument.  But if introducing a carbon price high enough to do that in the short-term is off the table politically, then making massive public investments – well beyond those already in place – serves not only the environmental objective of reducing emissions in the short-term, but also serves to inject public investment, through stimulus spending, in the economy at a time when the private sector is not doing so.
“Green” public spending has exploded and a “low carbon investment gap” has opened up

Governments around the world, motivated as much by the economic and financial crisis of the last year than by concerns over climate change, have made significant investments in the transition to what the International Energy Agency is calling the “next industrial revolution”.
    Estimates indicate that about 15% of total global stimulus spending has been committed to incent low carbon emitting technologies, totalling CDN$400 billion
 over the next 10 years, or equal to 0.6% of global GDP in 2008.  
Among the leaders is the United States, with federal low-carbon spending commitments totalling a potential CDN $90 billion
 between now and 2020 (through its two stimulus packages), and another possible CDN$40 billion through carbon permit auction under a cap-and-trade program (as provided for both in the American Clean Energy and Security Act, or “Waxman-Markey”, which has been passed by the House of Representatives and under which some portion of revenues derived from auctioning allowances are re-invested in low-carbon technologies, and the parallel Kerry-Boxer proposed legislation in the Senate).
  In 2009-10 alone, the Chinese announced that they would spend $216 billion (all dollars cited here US$), the Germans will be investing $14 billion, and the Japanese $25 billion. 

By comparison, Canada, through its Economic Action Plan, has committed additional federal resources totalling CDN $2.75 billion over five years for low carbon technologies, plus possible investments in the order of $50 to $200 million annually under the Turning the Corner plan’s Technology Fund.
  
Chart 1: Green Economic Stimulus Spending by Country
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This means that Canada is well behind.  Focussing on the U.S. federal spending alone
, cumulative new
 US spending to transition their economy to a low carbon future is about four times larger than Canadian spending up to 2020.
  In annual terms, Canada is expected to spend $550 million (or $750 million if the high end assumption on the Technology Fund holds) each year for the next five years; while the U.S. federal government will spend $9 billion (or $13 billion if the Waxman-Markey proposal becomes law) each year for the next 10 years.  

Chart 2 below provides a further comparison of U.S. and Canadian federal low carbon technology spending standardized to GDP.  The lower line shows that Canada’s spending is at roughly 50% until 2014, and the “low carbon investment gap” increases over time as Canadian programs end while US programs continue through 2020.   
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Why does this gap matter?  It matters because Canada is in danger of being left behind by our trading partners – particularly the United States - as they reposition their economies to capture the positive economic impacts of climate policy, while at the same time taking action to reduce their emissions now.  Lord Nicholas Stern believes that “the global economic recovery presents an ideal opportunity for countries to shift toward low carbon growth.  Countries which don’t seize this opportunity will undermine their future competitiveness and prosperity”.
  Vicky Sharpe, President and CEO of Sustainable Development Technologies Canada, cautioned in SDTC’s 2008 Annual Report:

As an export-oriented nation, we must be in a competitive position to respond to the market’s drive for clean technologies. Whether it is to the south of us or to Asia the clamour for cleantech goods and services is deafening. Canada has the choice to seize these opportunities and be a

technology maker or it can lag behind and become a technology taker. It is evident that Canada has the capacity. However, there must be significant continued support for key players in the cleantech sector if Canada is going to convert newly emerging opportunities into durable, long-term results. 
The absence of a national Canadian carbon policy is becoming a competitive disadvantage for Canada
There are a number of reasons for Canada to catch up and then outpace the United States on low emitting technology spending. 
First, the traditional Canadian concern over moving aggressively on climate change – that it would put our trade- and investment-dependent economy at a competitive disadvantage, particularly in relation to the United States – is quickly being turned on its head.  The simple truth is that our failure to put in place a long-term carbon policy – with the necessary public investments – is becoming a competitive disadvantage for Canada. 
Transitioning to a low-carbon energy system requires a scale of capital turnover and technology development and deployment that cannot be addressed through public resources alone.   Therefore, a prime goal of any new public policy must be the degree to which it will promote and multiply private investment.  The large public investments – and related regulatory packages – being made across the OECD and BRIC (Brazil, Russia, India, and China) countries are beginning to generate flows of private capital into green infrastructure and, particularly, low carbon technology.  Recent analysis carried out by the CleanTech Group shows how much the private sector investment gap has opened up between Canada and the U.S. in the year to date, with total venture investments in clean tech (N.B. clean tech is a broader set of technologies than low carbon) of US$77.8 million in Canada, and US$3.426billion in the U.S.

Other anecdotal examples are rife.  In August 2009, both Morgan Stanley and Citigroup invested $100 million each to finance separate wind farms in the United States, taking advantage of a brand-new federal program that is paying substantial cash grants to help cover the cost of renewable energy investments.
  A recent New York Times article quoted a senior executive from a large Spanish wind energy company:  

The public policy that’s in place now has certainly been a big factor in our business planning in the United States.” Ms. Johnson added that Iberdrola Renewables, which is investing $1.8 billion in wind power in the United States in 2009, plans to invest an additional $6 billion in the sector over the next four years.

As with any technology transition, those early investments will give rise to manufacturing capacity and foster R&D clusters that can generate long-term economic growth.  A growing body of research is showing that the right kind of long-term public investments in low carbon technology can yield substantial gains in employment and investment.
  Deutsche Bank recently indicated in its investment advice that government support of low-carbon technologies is a “megatrend”.
  
At the same time, there are two additional elements – independent of the scale of public investment – necessary in any policy framework.  First, the length of the commitment matters. As Chart 1 indicates, the US commitment incents investment over ten years, which then provides more investment certainty and hence attracts more capital.  In contrast, Canada's low carbon investment spending – in addition to being smaller - is currently limited to five years, thereby providing less investment certainty than the US.  
Second, the nature of the investment itself matters.  Canada’s current package includes $1billion for green infrastructure, which translates into large scale projects like carbon capture and storage (CCS) or a “smart grid”.  This applies also to the planned Technology Fund, which is designed to allow companies that are paying into the fund, as part of their compliance obligations, to remove those funds to pay for large-scale capital investments when technologies like CCS have been tested and made more economically feasible. Although there are important programs in existence that are broader in approach (such as Sustainable Development Technology Canada, or the work done in NRCan’s energy laboratories), these programs tend to focus on early stage R&D.  The “big ticket” items, particularly CCS, are what federal energy and climate policy tends to focus on.
Often forgotten in Canada’s public debate on climate change, however, is the fact that sectors outside of oil and gas and electricity generation play a significant role in Canada’s emissions profile.  Though Canada’s industrial sector, for example, does not display the rates of emission growth shown by the oil and gas sectors (and oil sands in particular), it nonetheless contributes substantially to the overall base.
  As a recent International Energy Agency report usefully reminds us, achieving the emissions targets of most OECD countries will mean step changes in energy efficiency in the manufacturing sector
.  Providing the technology base for those step changes will require a broad-based climate and energy technology approach.
This is not to argue against the need for public investment on technology – particularly for large-scale infrastructure – that targets the oil and gas or electricity sectors.  But this strategy leaves out support for the myriad other technologies which will be needed to address both energy and climate objectives in coming years, including low-carbon energy and energy efficiency technology development.  

It is appropriate to ask, therefore, how our current energy and climate policy – in relation to technology deployment and commercialization in particular – is designed to address the needs of the economy outside of the energy sector.  Is a “silver bullet” approach (i.e. to one or a small number of technologies) preferable to “silver buckshot” (i.e.  across many technology types serving many different sectoral needs)?  
A closely associated issue is the appropriate role of government in technology and innovation.  Canada actually has a very good record on basic technology research and development, with a public policy regime and public investments that stack up very well against our international competitors.  Our history on taking that basic research to the point of commercialization and manufacturing is not as positive, however, and any public investment in energy and climate technology will have to acknowledge and address this weakness.  These questions will be the subject of further analysis by Sustainable Prosperity.

Chart 3: Breakdown of Green Stimulus Spending by Technology
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Public Investment Today Incents Action Now and Lowers Costs Tomorrow
One of Canada’s rational options would be to choose to be a technology buyer.   It would mean avoiding the high costs and risks of developing those technologies, particularly under a scenario where many of the technology choices are driven in the short-term by government policy, and not market discipline.  But, making this choice would presumably mean missing out on the benefits of developing technologies that the world will want to buy.  More concretely, it also implies that when Canadian companies are asked to reduce their emissions, they will do so by buying foreign technologies and not those that might have been developed and made in Canada.
But focusing solely on the employment and investment benefits misses out on the fact that the longer action to address climate change is delayed, either in pricing carbon or in investing public resources, the higher the future costs of action.  The scale of the challenge to achieve Canada's announced climate change goals is significant, the transition costs recently set at $9 billion dollars annually.
  So as much as this is a long-term technology story, it also involves very important short-term capital allocation decisions and technology choices that are available today.  
Every day, in putting up buildings, constructing new energy capacity, or laying new roads, Canada is making long-term capital decisions which do not take climate change mitigation into account.  The often carbon-intensive nature of the choices that are made are not based on the lack of technological options.  Many low-carbon technologies exist today that could be deployed through those capital allocation decisions, but most involve incremental costs above and beyond the incumbent technology.  Without the market signal that will eventually be provided by a high carbon cost, those technologies do not compete well in terms of basic project finance economics. But - with carbon constraints on the horizon - the carbon-intensive investments of today are likely to become the stranded costs of tomorrow.  In fact, the International Energy Agency has very recently estimated that every year that the countries of the world delay taking action on climate change adds $500 billion in costs. 

It is unlikely that a Canadian carbon pricing policy (either a tax, a cap-and-trade system, or a hybrid) will result in a carbon price high enough in the short term to materially affect investment decisions.   This then points to a role for government investment to reduce the costs of climate mitigation in instances where carbon pricing cannot have an immediate impact, but where technologies that can have such an impact exist.  
Competing with leading economies for the private investment that will drive the development of a low-carbon economy and maximize its economic benefits to Canada, while simultaneously lowering future costs of addressing climate change, provide a strong rationale for public investment on low carbon technology research development and deployment
But how does Canada position itself to compete in a carbon constrained world?  From where will the necessary resources come?
Financing options: More deficit? Higher taxes? Or carbon auction revenues?
The fiscal choices being made in other capitals around the world – to extend and deepen deficit spending, or in rare instances to raise taxes or create new ones – are problematic in the Canadian context.  There is a very low appetite on the political scene for deficit financing, particularly the suggestion of any long-term structural deficit.  In fact, our recent culture of fiscal responsibility has served us well, and is in and of itself a substantial competitive advantage for Canada.
 The creation of new taxes to create the necessary revenues is currently also a political non-starter. Given the low tolerance in our political system for deficit spending and new taxes, how is the fiscal gap between the need and the availability of public dollars to be filled? 
If the obvious instrument of a carbon tax - which would have the advantage of simplicity and ease and speed of implementation - is off the table, auctioning carbon emission permits under a cap-and-trade system can provide the public financing muscle for green technology deployment and innovation.  
Auctioning emission allowances is already taking place in many jurisdictions around the world.  Auction proceeds under the Waxman-Markey bill are projected to be about $90 billion annually through to 2020 (of which about 25% is to be used for investing in low carbon technology) if that bill becomes law.
  Also in the US, the Regional Greenhouse Gas Initiative (covering the New England states and New York), auctioned about CDN $100 million worth of permits in 2009
, and has raised over $432.7 million for the 10 participating states since its first auction in December 2008. Moreover, the European Union’s Emission Trading System (ETS) is moving to auction at least 60% of all permits after 2012.  Permit auctions have been held in Ireland, Hungary, Lithuania, the UK, and Germany.  The first UK auction in 2008 netted CDN $100 million, which was four times over-subscribed.   In the planned Australian Carbon Pollution Reduction Scheme, allowances will not be auctioned, but simply sold by the government.  This has the same effective result as an auction, producing both a price for carbon and a stream of revenues for government.
But why this movement to auction?

Whether permits are auctioned or freely given away, they have value and firms will attempt to charge consumers their value
Although intuition might tell us that simply giving away emission allowances would reduce the overall cost of the carbon policy relative to auction, there is some evidence that the opposite is true.
 That is largely a function of the fact that some energy producers and users are left better off with free allocations because they are able to pass on to the market value of the freely gained permits to consumers, and are able to exercise market power in the secondary market for those allowances to their benefit.  Consumers are then left worse off, while large profits are gained in those sectors that can pass on costs.      
Analysis from the EU shows strong evidence that the price of carbon in the early phase of the ETS was being passed through to wholesale electricity prices in the UK, Germany, Netherlands and France.  Notably, the combination of free allocations with full pass-through of permit and abatement costs is estimated to have generated so-called “windfall profits” by $1.3 billion (CDN) in the first years of the program.  
There is evidence that this ability to pass the carbon costs onto the consumer exists in Canada, and would result in the same dynamic. Canadian electricity companies have indicated that their exposure to carbon costs is low due to the cost pass through under change-in-law provisions in existing long term supply contracts.
  Also, evidence from the Canadian gasoline sector indicates a recognizable pattern of price pass-through in wholesale and retail activity.  
It is therefore not surprising that Peter Orszag, director of President Obama's Office of Management and Budget, commented that giving away the permits would be nothing more than "the largest corporate welfare program that has ever been enacted in the history of the United States." 
 Orszag’s words are likely to play out in the Canadian political context as well, for as much as there is a case for protecting certain sectors of the economy and parts of our society from the costs of addressing climate change, there is also is likely to be a strong aversion to the free distribution of what will be understood to be “permits to pollute”.  And equally important, Canadians support an auction or tax, with 2008 polling showing that Canadians like the idea of using carbon revenues to pay for green initiatives.

To be clear, the argument presented in this document is limited to the portion of auction revenues that could and should be devoted to public investment into low-carbon technologies.  It does not take into account other legitimate needs that will arise (in mitigating the negative impacts of a cap-and-trade system on vulnerable sectors, for example) for resources derived through an auction.   And although there is a case to be made for why certain sectors of the economy (primarily trade-exposed sectors under a scenario where there is not comparable international action) should either be exempted or compensated (either through free allocation or recycling of auction revenues), this document does not explore the case for any specific level of overall auction, only for how some portion of revenues should be used.

It is important, also, to underline the fact that the scenario that follows should be seen very much as a short- to medium-term path forward.  The need is short- to medium-term inasmuch as the carbon price that is transmitted to the economy through the cap-and-trade system will over time escalate to a point at which it will itself provide enough of an economic signal to  induce the kind of structural change that is required.  Over time, the need for this direct public investment will decline.  Also, as emissions decline in response to the price signal, the auction revenues themselves would see a decline.  Those remaining revenues could be re-profiled to address other priorities (suggestions might include deficit reduction, corporate and income tax reduction, or even the establishment of a Canadian sovereign wealth fund).

Using cap-and-trade auction revenue to close the “carbon investment gap” 
As described at the beginning of this brief, there is a “low carbon investment gap” that is growing between Canada and a number of countries, most worryingly the U.S.  There are sound policy reasons why some percentage of the revenues from a national cap-and-trade system be used to close that gap.  
At the same time, there is no single “number” that can be pointed to as the required level of investment.  It is dependent on the scale of our ambition, and so is entirely subjective.  Our starting point could be the $9 billion annual figure cited earlier.  But that should be seen very much as a starting point for the investment needed to transition to the kind of economy that can achieve the climate stabilization objectives Canada has signed onto.  But if we use the multipliers suggested by HSBC in the same analysis cited above, $1 of public investment gets “multiplied” by $1 of private investment.  And so the public investment would likely need to be $4.5 billion annually.  To become the “clean energy superpower” that the Prime Minister would like us to be would require larger sums, given that we are now competing as much with the Chinese and Germans for investment as we are with the Americans.

Conclusion
The global context for climate change policy has changed dramatically with the introduction of stimulus packages across much of the OECD and in key developing countries.  The public investment these packages represent seek to supercharge the transition in those countries of low-carbon economies through technology innovation and manufacturing.  This presents Canada with a choice: to either enter the global competition for those technologies – and reap the long-term employment and investment benefits that will follow; or to avoid the very real up-front costs and risks of investing in such a technology race, miss out on its economic benefits, and be a technology buyer in the long run.  

The determining factor in this choice may be the opportunity presented by the auctioning of allowances under a cap-and-trade system.  The auction will provide a double dividend, in (i) the initial establishment of a carbon pricing signal and infrastructure, and (ii) the fiscal space it will create through its revenues.

Canada can use some portion of those revenues to direct substantial public investment to low carbon technology research and development, commercialization, and manufacturing.  This will allow Canada to compete for the private sector investment and know-how that will build the low carbon economy of tomorrow, and would allow it to develop and put in place a strategy for low carbon technology that would serve important economic and environmental objectives. 

The strategy would aim to de-carbonize our economy with existing technologies deployed economy-wide and, importantly, would enable new transformative technologies to compete and emerge.   It would serve to incent private sector low carbon technology investments, and give rise to clusters and companies that will drive employment growth. It would also create environmental benefits by supporting near-term emission reduction activities by promoting low carbon technology options in relation to capital stock decisions, thereby helping Canada to “bend down” its emission trajectory, and help avoid the necessity of achieving higher-cost reductions in the future.  It would also extend public support of low carbon technologies to be used in sectors other than the traditionally defined large emitters in the electricity and oil and gas sectors, from which reductions will have to come as well if Canada is to meet its national targets and international commitments.
Although the focus of this discussion paper is federal policy , it should be noted that a certain number of provinces have put in place policy packages – including public investments – that are generating very positive economic and environmental benefits.  In Ontario, for example, the Green Energy Act and its associated Feed-in-Tariff has been cited in recent announcements related to private investment in renewable energy production and capacity (including the opening of a 200-employee wind turbine manufacturing plant in Windsor).  In Quebec, a mandate to generate 1000MW of renewable electricity has also given rise to investment in new manufacturing.   And, although British Columbia’s landmark carbon tax is still in its early days, it is also beginning to shift investment and capital allocation decisions in favour of low-carbon technologies.
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