
From: Metcalf, Gilbert
To: Richards, Kimberly
Cc: Black, Laura; Tonkonogy, Bella; Fogle, Loretta; Urbanas, Elizabeth (Beth); Demopulos, Abigail
Subject: info memo on leveraging private sector climate finance: strategic plan for office
Date: Monday, March 19, 2012 4:25:00 PM
Attachments: InfoMemo-ML_privatesectorstrategy_031612.docx

InfoMemo-ML_privatesectorstrategy_031612_18.docx

Kim,
Attached is an info memo for Marisa detailing our thinking on how to make progress on the
question of leveraging private sector climate finance this year.  I’ve attached 12 and 18 point
versions of the memo.  There is no urgency to Marisa’s seeing this but her feedback will be
invaluable when she can turn to it.
 
Loretta: could you print out both versions to deliver to Kim’s office.
Thanks.
Gib
 
Gilbert E. Metcalf
Deputy Assistant Secretary for Environment and Energy
U.S. Department of the Treasury
(202) 622-0173 (office)
(202) 316-8028 (mobile)
(202) 622-0037 (fax)
Email: gilbert.metcalf@treasury.gov
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March 16, 2012





INFORMATION MEMORANDUM FOR ASSISTANT SECRETARY LAGO



FROM:	Gilbert E. Metcalf

		Deputy Assistant Secretary, Office of Environment and Energy



SUBJECT:     Private Sector Engagement Strategy



Summary:  Developed countries committed at the 2009 UN climate negotiations in Copenhagen to mobilize jointly $100 billion annually in climate finance for developing countries by 2020.  Given the increasingly scarce public funding for climate finance, reaching that goal will require effectively leveraging private climate finance through the careful use of public funds.  Multiple USG efforts are underway to understand how we can best use bilateral institutions (e.g. OPIC) and multilateral institutions and funds (e.g. GEF, CIFs, and GCF) to help achieve this goal.  In an effort to bring some systematic analysis to the problem, the E&E office has developed a private sector strategy and work plan for 2012 to develop a clear, consistent vision for multilateral institutions and funds in leveraging private climate finance.



Background:  While the issue of leveraging private finance in climate change has been on the international climate agenda for a number of years, the issue has gained visibility and interest in recent years, due to several factors: 1) a commitment made at the Copenhagen climate negotiations in 2009 to mobilize jointly $100 billion of climate finance annually from developed to developing countries by 2020; 2) the lack of  a global price on carbon to directly incentivize private sector participation in clean energy; and 3) an increasing gap between the need for climate mitigation and adaptation funding and the availability of public funds.  



While several U.S. agencies have important equities in this topic, including State, USAID, DOE, OPIC, and Commerce, Treasury’s comparative advantage is in its role in oversight and design of multilateral funds and institutions, participation in various intergovernmental policy forums, and domestic policy experience.



As outlined in Tab 1, “E&E Private Sector Strategy 2012,” our efforts in private climate finance are expected to lead to the following outcomes in 2012:



· Establish E&E as a thought leader, within USG and among key external players, in the issue of leveraging private climate finance with public funds

· Articulate a clear vision for private sector engagement in the GEF, GCF, and CIFs 

· Increase and sustain coordination among relevant USG agencies on private sector leverage in the climate space

· Define and support best practices in enabling environments and mobilizing finance



Tab 1: E&E Private Sector Strategy 2012



PURPOSE



This paper outlines a strategy for E&E engagement with the private sector.  

[bookmark: _GoBack]

GOALS AND OUTCOMES



Our overarching goals in increasing engagement are to:



1. Improve effectiveness of public funds in leveraging private funding

2. Reduce barriers to investment in mitigation and adaptation projects

3. Increase awareness of importance of private flows in mobilizing jointly with other developed countries $100 billion of climate finance annually by 2020



E&E’s primary comparative advantage in addressing these goals is in its role in oversight and design of multilateral funds and institutions, participation in various intergovernmental policy forums, and domestic policy experience.  Within the USG, other key players include State, DOE, Commerce, ExIm, OPIC, US Trade and Development Agency, and USAID.  Internationally, key players include the IFIs, other governments, and national Development Finance Institutions.  Non-governmental key players in this space include the San Giorgio Group, World Economic Forum, Ceres, Bloomberg New Energy Finance, the investment community (including institutional and private equity investors and investment bankers), the business community (including multinationals with supply chain concerns, project developers, and vendors), and U.S. business associations including U.S. Council on International Business and Business Council for Sustainable Energy.   



Our efforts in private climate finance are expected to lead to the following outcomes in 2012:



· Establish E&E as a thought leader, within USG and among key external players, in the issue of leveraging private climate finance with public funds

· Articulate a clear vision for private sector engagement in the GEF, GCF, and CIFs 

· Increase and sustain coordination among relevant USG agencies on private sector leverage in the climate space

· Define and support best practices in enabling environments and mobilizing finance. 



2012 ACTIVITIES



The USG’s draft interagency clean energy strategy from 2010 laid out three strategic objectives to increase clean energy deployment globally: strengthen enabling environments, mobilize financing, and promote knowledge and innovation.  Using this framework, we lay out our proposed activities below.



1) Strengthening enabling environments 



Activities: 



· Support efforts in the MDBs to develop a global public indicator tool on investment climates for climate finance, modeled on IDB’s new ClimateScope product.

· Support efforts across the institutions and policy forums with which Treasury works to create a level playing field for clean energy.  Specifically, support for phasing out G-20 fossil fuel subsidies & MDB energy policies.

· DDDevelop information on best practices for enabling environments in climate.



2) Mobilizing clean energy financing through leveraging, partnerships, and replication 



Activities: 



· Develop our own information, and discuss with think tanks their work on, best practices for measuring and leveraging private finance, through, e.g., case studies. 

· Identify lessons learned by the U.S. business community from their interaction with MDBs and the GEF/CIFs, and key considerations, including barriers to investment, for design of GCF.  

· Outline a vision for the private sector facility of the GCF that is circulated to Board members and stakeholders.  Develop more detailed private sector positions for CIFs and GEF.



3) Promoting knowledge and innovation



Activities:



· Attend and speak at important industry conferences/meetings 

· Participate in efforts internationally to better understand public and private climate finance flows
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INFORMATION MEMORANDUM FOR ASSISTANT SECRETARY LAGO



FROM:	Gilbert E. Metcalf

		Deputy Assistant Secretary, Office of Environment and Energy



SUBJECT:     Private Sector Engagement Strategy



Summary:  Developed countries committed at the 2009 UN climate negotiations in Copenhagen to mobilize jointly $100 billion annually in climate finance for developing countries by 2020.  Given the increasingly scarce public funding for climate finance, reaching that goal will require effectively leveraging private climate finance through the careful use of public funds.  Multiple USG efforts are underway to understand how we can best use bilateral institutions (e.g. OPIC) and multilateral institutions and funds (e.g. GEF, CIFs, and GCF) to help achieve this goal.  In an effort to bring some systematic analysis to the problem, the E&E office has developed a private sector strategy and work plan for 2012 to develop a clear, consistent vision for multilateral institutions and funds in leveraging private climate finance.



Background:  While the issue of leveraging private finance in climate change has been on the international climate agenda for a number of years, the issue has gained visibility and interest in recent years, due to several factors: 1) a commitment made at the Copenhagen climate negotiations in 2009 to mobilize jointly $100 billion of climate finance annually from developed to developing countries by 2020; 2) the lack of  a global price on carbon to directly incentivize private sector participation in clean energy; and 3) an increasing gap between the need for climate mitigation and adaptation funding and the availability of public funds.  



While several U.S. agencies have important equities in this topic, including State, USAID, DOE, OPIC, and Commerce, Treasury’s comparative advantage is in its role in oversight and design of multilateral funds and institutions, participation in various intergovernmental policy forums, and domestic policy experience.



As outlined in Tab 1, “E&E Private Sector Strategy 2012,” our efforts in private climate finance are expected to lead to the following outcomes in 2012:



· Establish E&E as a thought leader, within USG and among key external players, in the issue of leveraging private climate finance with public funds

· Articulate a clear vision for private sector engagement in the GEF, GCF, and CIFs 

· Increase and sustain coordination among relevant USG agencies on private sector leverage in the climate space

· Define and support best practices in enabling environments and mobilizing finance



Tab 1: E&E Private Sector Strategy 2012



PURPOSE



This paper outlines a strategy for E&E engagement with the private sector.  
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GOALS AND OUTCOMES



Our overarching goals in increasing engagement are to:



1. Improve effectiveness of public funds in leveraging private funding

2. Reduce barriers to investment in mitigation and adaptation projects

3. Increase awareness of importance of private flows in mobilizing jointly with other developed countries $100 billion of climate finance annually by 2020



E&E’s primary comparative advantage in addressing these goals is in its role in oversight and design of multilateral funds and institutions, participation in various intergovernmental policy forums, and domestic policy experience.  Within the USG, other key players include State, DOE, Commerce, ExIm, OPIC, US Trade and Development Agency, and USAID.  Internationally, key players include the IFIs, other governments, and national Development Finance Institutions.  Non-governmental key players in this space include the San Giorgio Group, World Economic Forum, Ceres, Bloomberg New Energy Finance, the investment community (including institutional and private equity investors and investment bankers), the business community (including multinationals with supply chain concerns, project developers, and vendors), and U.S. business associations including U.S. Council on International Business and Business Council for Sustainable Energy.   



Our efforts in private climate finance are expected to lead to the following outcomes in 2012:



· Establish E&E as a thought leader, within USG and among key external players, in the issue of leveraging private climate finance with public funds

· Articulate a clear vision for private sector engagement in the GEF, GCF, and CIFs 

· Increase and sustain coordination among relevant USG agencies on private sector leverage in the climate space

· Define and support best practices in enabling environments and mobilizing finance. 



2012 ACTIVITIES



The USG’s draft interagency clean energy strategy from 2010 laid out three strategic objectives to increase clean energy deployment globally: strengthen enabling environments, mobilize financing, and promote knowledge and innovation.  Using this framework, we lay out our proposed activities below.



1) Strengthening enabling environments 



Activities: 



· Support efforts in the MDBs to develop a global public indicator tool on investment climates for climate finance, modeled on IDB’s new ClimateScope product.

· Support efforts across the institutions and policy forums with which Treasury works to create a level playing field for clean energy.  Specifically, support for phasing out G-20 fossil fuel subsidies & MDB energy policies.

· DDDevelop information on best practices for enabling environments in climate.



2) Mobilizing clean energy financing through leveraging, partnerships, and replication 



Activities: 



· Develop our own information, and discuss with think tanks their work on, best practices for measuring and leveraging private finance, through, e.g., case studies. 

· Identify lessons learned by the U.S. business community from their interaction with MDBs and the GEF/CIFs, and key considerations, including barriers to investment, for design of GCF.  

· Outline a vision for the private sector facility of the GCF that is circulated to Board members and stakeholders.  Develop more detailed private sector positions for CIFs and GEF.



3) Promoting knowledge and innovation



Activities:



· Attend and speak at important industry conferences/meetings 

· Participate in efforts internationally to better understand public and private climate finance flows
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to mobilize jointly $100 billion annually in climate finance for developing countries by 2020.  
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multilateral funds and institutions, participation in various intergovernmental policy forums, and 
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From: Tonkonogy, Bella
To: Climate Team
Subject: Readout from Rio+20 Finance Ministers discussion
Date: Tuesday, June 26, 2012 6:11:34 PM
Attachments: Readout of G20 Ministerial Seminar_062112.docx

In case this is of interest, these are my notes from the discussion last week in Rio that Fazenda put
together.   Lots of FFS and GCF mentions. 
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Readout of G20 Ministerial Seminar on A Green and Inclusive Economy: The Finance Ministers’ Perspective

July 21, 2012 3:30-6:30pm

Rio+20

Rio de Janeiro, Brazil



Participants:

Two Panels were moderated by Minister Mantega of Brazil (Panel 1: “Green and inclusive economy: the road to sustainable development”) and Minister Meade of Mexico (Panel 2: “Changes in patterns of production and consumption in a context of structural economic change”) to a packed audience.

Interventions from Switzerland, South Africa, Antigua & Barbuda, Ecuador, Denmark, UAE, Greenland, Korea, Turkey, Nigeria, Algeria, China, and Japan; and IMF, World Bank, IADB, UNCTAD, and the International Labor Organization (ILO).



Common Themes:

Key themes of many Ministers and International Organization (IO) representatives were 1) phase-out of inefficient subsidies, particularly fossil fuels; 2) the need for green growth to be inclusive- to address rich/poor disparities; 3) green infrastructure investment, including mentions of the Green Climate Fund; and 4) measurement to aid green growth policies- with natural capital accounting highlighted several times.   



Specific Highlights:

Panel 1:

Brazil: discussed its strategy of economic growth + environment preservation + social inclusion, noting that each country has its own path and choices on development policies.  Mantega noted often higher cost of environmental protection in the short run offset in long run with lower costs.  



South Africa: Who benefits from growth is central- must be inclusive to be sustainable.  The financial crisis has increased need of finding synergies among the 3 pillars of sustainable development (economic, environment, and social).  Also discussed South Africa’s tax policies- a fuel levy on consumption, an electricity generation tax, and accelerated depreciation for renewable energy.  A carbon tax is under discussion.  Highlighted South Africa’s national Green Fund.  



Denmark: green growth is more efficient, need for natural capital accounting, bulk of investment is from private sector



Switzlerland, Korea: both mentioned their candidacies to host the GCF



OECD (SG Gurria): began with the statement “there is life after debt” and then gave a succinct slogan to the green growth cause: “go structural, go social, go green.”  In highlighting OECD’s recent report to the G20, he discussed the need for broad framework policies; incentives, such as price signals, to use natural resources efficiently; and the importance of reducing fossil fuel subsidies.  



World Bank: Highlighted two elements- first that countries need data to guide policymakers, mentioning the World Bank’s Natural Capital Accounting initiative (Brazil, Japan, and Nigeria also supported this initiative in the panel); and second- green growth is affordable, particularly in comparison with the costs of environmental degradation.  



IMF: Subsidy reform provides fiscal space to promote inclusive green growth.  Also highlighted carbon taxes, and IMF’s cooperation with WB & UNDP to leverage knowledge.



Ecuador: spent most of allotted time describing need for developed countries to pay for developing countries’ sustainable development and take primary action (also a central theme of Algeria’s and China’s interventions in Panel 2; China even blamed developed countries for transferring dirty technology previously).  



Panel 2:

Nigeria: Ngozi was a real highlight of the event by describing in detail her efforts to phase out fossil fuel subsidies.   She listed several areas where finance ministries can play an important role: first, on fiscal policies and subsidies; second, on structural reforms (Nigeria is in the process of privatizing their electricity generation sector); and third, on strategies to increase productivity in important sectors (for example, agriculture, which is a leading contributor of GHG emissions in Africa).  She suggested that the Green Climate Fund might be able to help on introducing the “right kind of prices.”



Japan (Naoko Ishii): 1) price public bads, do it nationally but coordinated; 2) do major things differently- i.e., natural capital accounting; and 3) put finance into the equation- i.e., use limited public funds to induce change.



IADB (President Moreno): Highlighted need for information and green infrastructure investment.  On information, mentioned the launch at Rio+20 of the MIF’s ClimateScope investment climate tool.  On green infrastructure investment, mentioned the joint announcement of 8 IFIs at Rio+20 to provide $175 billion in sustainable transport financing.



UNCTAD: He noted that the GCF was unlikely to be able to operate in “normal manner” due to budget issues; it would need to find innovative ways of financing.  



ILO: Highlighted the role of finance ministries in the integration/coherence of policies, noting especially such a role for the development of the Sustainable Development Goals which were initiated at Rio+20.  
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framework policies; incentives, such as price signals, to use natural resources 
efficiently; and the importance of reducing fossil fuel subsidies.   
 
World Bank: Highlighted two elements- first that countries need data to guide 
policymakers, mentioning the World Bank’s Natural Capital Accounting initiative 
(Brazil, Japan, and Nigeria also supported this initiative in the panel); and second- 
green growth is affordable, particularly in comparison with the costs of 
environmental degradation.   
 
IMF: Subsidy reform provides fiscal space to promote inclusive green growth.  Also 
highlighted carbon taxes, and IMF’s cooperation with WB & UNDP to leverage 
knowledge. 
 
Ecuador: spent most of allotted time describing need for developed countries to pay 
for developing countries’ sustainable development and take primary action (also a 
central theme of Algeria’s and China’s interventions in Panel 2; China even blamed 
developed countries for transferring dirty technology previously).   
 
Panel 2: 
Nigeria: Ngozi was a real highlight of the event by describing in detail her efforts to 
phase out fossil fuel subsidies.   She listed several areas where finance ministries can 
play an important role: first, on fiscal policies and subsidies; second, on structural 
reforms (Nigeria is in the process of privatizing their electricity generation sector); 
and third, on strategies to increase productivity in important sectors (for example, 
agriculture, which is a leading contributor of GHG emissions in Africa).  She 
suggested that the Green Climate Fund might be able to help on introducing the 
“right kind of prices.” 
 
Japan (Naoko Ishii): 1) price public bads, do it nationally but coordinated; 2) do 
major things differently- i.e., natural capital accounting; and 3) put finance into the 
equation- i.e., use limited public funds to induce change. 
 
IADB (President Moreno): Highlighted need for information and green infrastructure 
investment.  On information, mentioned the launch at Rio+20 of the MIF’s 
ClimateScope investment climate tool.  On green infrastructure investment, 
mentioned the joint announcement of 8 IFIs at Rio+20 to provide $175 billion in 
sustainable transport financing. 
 
UNCTAD: He noted that the GCF was unlikely to be able to operate in “normal 
manner” due to budget issues; it would need to find innovative ways of financing.   
 
ILO: Highlighted the role of finance ministries in the integration/coherence of 
policies, noting especially such a role for the development of the Sustainable 
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From: Metcalf, Gilbert
To: Tonkonogy, Bella; Demopulos, Abigail
Cc: Urbanas, Elizabeth (Beth); Lien, Elizabeth
Subject: TPs for IETA Carbon Forum
Date: Wednesday, September 26, 2012 6:10:00 PM
Attachments: IETA Panel100212.doc

I’m on a panel at the IETA Carbon Forum next Tuesday on the following topic:
 

Low-Carbon Finance & Investment: Where Will the Money Come From?
This session looks at the quickly-evolving international climate finance landscape, as well as explores the
emerging breed of innovative low-carbon financial products & instruments. The audience will be introduced to a
selection of public & private thought leaders across the eco-financial spectrum. Examples of recent
developments & initiatives that will be explored by panelists include: the status of UN’s Green Climate Fund;
green bonds; de-risking and risk-sharing structures; carbon market insurance products; new market platforms
and tools etc…This session provides an invaluable opportunity to join an exciting deep-dive into the eco-financial
toolkit(s) of today, and what that toolkit might look like in the years to come.

 
Other panel members are Jane Ebinger, Bob Dixon, Maria Netto (IDB) and Cameron Prell
(McGuire Woods) moderating.   There will be brief opening remarks followed by panel discussion
and Q&A.
 
I cribbed comments from several sources.  Would welcome feedback and suggestions on these. 
Also, any questions that you think I’ll need to be prepared for.  I jotted down a few (no answers
needed for those); you may have others.
 
Will need any feedback by COB Monday. 
Thanks,
Gib
 
Gilbert E. Metcalf
Deputy Assistant Secretary for Environment and Energy
U.S. Department of the Treasury
(202) 622-0173 (office)
(202) 316-8028 (mobile)
(202) 622-0037 (fax)
Email: gilbert.metcalf@treasury.gov
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IETA Carbon Forum


Low-Carbon Finance & Investment: Where Will the Money Come From?



2:00 – 3:15 pm, Oct. 2, 2012


Format: Panel discussion with 10 – 15 minutes of "structured discussion" followed by Q&A

This session looks at the quickly-evolving international climate finance landscape, as well as explores the emerging breed of innovative low-carbon financial products & instruments. The audience will be introduced to a selection of public & private thought leaders across the eco-financial spectrum. Examples of recent developments & initiatives that will be explored by panelists include: the status of UN’s Green Climate Fund; green bonds; de-risking and risk-sharing structures; carbon market insurance products; new market platforms and tools etc…This session provides an invaluable opportunity to join an exciting deep-dive into the eco-financial toolkit(s) of today, and what that toolkit might look like in the years to come.


I.   Overview

· Stimulating low-carbon investments starts from a core premise: an appropriate risk adjusted return must be available to investors.   That means getting the risk-return balance right.  


· If the GCF is to go beyond what the CIF has done, it will have to test out interventions that change market conditions such that private clean investment flows continue well beyond any intervention by the GCF.  This is what it means to be transformational.


· Also important to recognize that the developed country public funds will not be sufficient to address the problem.  It is too large for any single sector to tackle alone.  We will need public and private moneys to flow if we are to move to a low-carbon world.


II.  Instruments to catalyze low-carbon investment

· Catalyzing low-carbon investments starts with the recognition that in many countries the social costs of FF use may not be factored into energy prices.  That can be addressed in large measure by the implementation of a carbon price.  Failing that, subsidies for clean energy production can level the playing field.


· Many developing countries face further barriers that inhibit socially optimal investment in clean energy.  I'll focus here on how to address finance in developing countries given the rapid growth of emissions here.   

· Public funds should be used to help correct market failures, create a positive enabling environment, leverage private funds and make investments that have positive social and economic benefits that may not generate a sufficient return to be funded privately.


· International public funds need to prove “additionality” meaning that they are providing something (terms, tenor or both) that the private market is not providing.  


· Public funds can be used to mitigate actual and perceived risks that limit the start of a market.  One good example is how the EBRD, other MDBs and bilateral agencies worked alongside Turkish banks to help them develop renewable and energy efficiency lending programs.  

· Public funds can be used to reduce the “green/brown” gap particularly with new technologies that are in the early stage of deployment.  Role of CTF and SREP.

· Public funds need to be targeted toward areas such as adaptation planning that may be overlooked by the private sector as well as by governments with more pressing short-term spending needs.   Though we should not presume no role for private finance in adaptation.  Micro-insurance,  weather data provision, etc.

III.   Role of the GCF

· Mitigation and adaptation windows will likely operate in a similar fashion as CIF.  But they will have to do a better job of partnering with private sector to leverage more money.  Can't view these windows simply as a vehicle for public projects.  Expect funds to flow through sovereign governments to public, private, and public-private projects.


· PSF should support private sector investment in mitigation (and adaptation) activities through catalytic interventions that transform markets and scale up investment over time.  We should use the PSF to test out new ideas, recognizing that we will be constantly learning and improving.  The PSF should be:


· Nimble: The PSF should be able to use a variety of tools to address differing challenges, while being responsive to private investment needs and market changes.


· Results-driven: The PSF should build on the successes and lessons learned from existing financing instruments and institutions.


· Innovative: The PSF should have the flexibility to pilot instruments and structures that lower barriers to private sector climate finance.  


· Accessible to private sector: The PSF should be able to work directly with private entities as well as through implementing entities.  


· Cost effective: The PSF should strive for minimal subsidies to the private sector to ensure maximum impact of scarce public funding.

IV.  Summing up:


· As a representative of a donor government, the challenge that we face is how to design public international interventions in a manner that can be transformational and flexible enough to serve the varied needs of countries.

· It is important to recognize that there is not an either/or choice between public and private finance; both are necessary to achieve low carbon growth.


· What will work?  We're going to have to try lots of different approaches.  We have a particular opportunity to do that given the PSF innovation in the GCF.  We should take maximal advantage of it to seek out ways to scale up low-carbon capital flows worldwide.

Questions to Anticipate:

· What is the role of the GCF in the commitment to mobilize $100 billion annually?


· What role does USG envision the PSF playing?


· What are the prospects for a carbon tax in the US?


· ??
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IETA Carbon Forum 
 
Low-Carbon Finance & Investment: Where Will the Money Come From?  
2:00 – 3:15 pm, Oct. 2, 2012 
Format: Panel discussion with 10 – 15 minutes of "structured discussion" followed by Q&A 
 
This session looks at the quickly-evolving international climate finance landscape, as well as explores the emerging 
breed of innovative low-carbon financial products & instruments. The audience will be introduced to a selection of 
public & private thought leaders across the eco-financial spectrum. Examples of recent developments & initiatives 
that will be explored by panelists include: the status of UN’s Green Climate Fund; green bonds; de-risking and risk-
sharing structures; carbon market insurance products; new market platforms and tools etc…This session provides 
an invaluable opportunity to join an exciting deep-dive into the eco-financial toolkit(s) of today, and what that 
toolkit might look like in the years to come. 

I.   Overview 
 

• Stimulating low-carbon investments starts from a core premise: an appropriate risk adjusted 
return must be available to investors.   That means getting the risk-return balance right.   

• If the GCF is to go beyond what the CIF has done, it will have to test out interventions that 
change market conditions such that private clean investment flows continue well beyond any 
intervention by the GCF.  This is what it means to be transformational. 

• Also important to recognize that the developed country public funds will not be sufficient to 
address the problem.  It is too large for any single sector to tackle alone.  We will need public 
and private moneys to flow if we are to move to a low-carbon world. 
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Questions to Anticipate: 

• What is the role of the GCF in the commitment to mobilize $100 billion annually? 

• What role does USG envision the PSF playing? 

• What are the prospects for a carbon tax in the US? 

• ?? 
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Jul 7th 2012 | from the print edition 


Australia’s new taxes
Underland revenue
The right place to look for fiscal resources


CASH-


STRAPPED governments everywhere are on the hunt for new sources of 
revenue. Some are casting their net outwards, chasing expatriates and 
tax refugees. Some are looking upwards, taxing high earners and 
corporate jet-setters. One or two are even looking backwards. India, for 
example, has imposed a retroactive tax on some big foreign 
acquisitions dating back five years or more.


Australia is looking, er, down under. On July 1st it imposed two new 
taxes: a mining levy and a carbon tax. Both taxes are controversial, 
and the manner in which they were introduced was shoddy. And yet, 
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compared with some clumsy revenue-raising elsewhere, Australia’s two 
new taxes bear at least a family resemblance to sound policymaking.


No one likes taxes. Economists dislike them not because they relieve 
people of their money, but because they distort people’s behaviour. 
Income taxes discourage work; corporate taxes inhibit enterprise; even 
consumption taxes obstruct some mutually beneficial exchanges. These 
lost purchases deprive customers of a deal and shops of a sale, without 
raising any money for the government. The best taxes impinge little on 
the decisions people make, or fall on things worth inhibiting. Carbon 
taxes are an example of the second, forcing people to bear more of the 
cost of the carbon they burn, including its unpriced contribution to 
global warming. Australia, which emits more carbon dioxide per head 
than any other member of the G20, now charges 300 firms A$23 ($24) 
per tonne for the privilege, a higher price than prevails under the 
European Union’s emissions-trading scheme.


Australia is carbon-intensive largely because it is rich in coal, one 
example of its enviable mineral wealth. Those God-given minerals earn 
“rents”, returns greater than the minimum required to attract the 
labour, capital and expertise necessary to extract them. As commodity 
prices have risen, those rents have grown conspicuously. A tax on such 
excess returns makes sense, helping to raise money without hurting 
motivation.


A government review of Australia’s taxes proposed such a tax in 2010. 
Alas, the mining levy introduced this month falls short in several ways. 
It is confined to iron ore and coal, and charges a lower rate than an 
existing tax on oil and gas. An ideal tax would treat all resources 
equally. The current tax also fails to replace the royalties imposed by 
Australia’s states, because the government did not leave time for the 
negotiations such a fiscal consolidation would have required.


Tax things you want less of


Australia’s carbon tax is also marred by politics. It reflects not only the 
environmental cost of carbon but also the political price extracted by 
the Australian Greens for supporting the minority Labor government. 
Labor wants to convert it into a trading scheme in a few years; the 
opposition has vowed to repeal it. That makes it hard for people to plan 
around it.
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Both taxes, therefore, have birth defects. But that should not obscure 
the merits in their conception. They have allowed the government to 
lower taxes on work, by raising the threshold for income tax. And 
although the opposition blocked a cut in corporate income tax, the 
government will offer other tax breaks for business instead. Other 
governments would do well to emulate and improve upon Australia’s 
efforts to shift the tax burden from hard-earned wages and profits to 
unearned rents and uncompensated harms.
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Australia’s new taxes
Underland revenue
The right place to look for fiscal resources

CASH-

STRAPPED governments everywhere are on the hunt for new sources of 
revenue. Some are casting their net outwards, chasing expatriates and 
tax refugees. Some are looking upwards, taxing high earners and 
corporate jet-setters. One or two are even looking backwards. India, for 
example, has imposed a retroactive tax on some big foreign 
acquisitions dating back five years or more.

Australia is looking, er, down under. On July 1st it imposed two new 
taxes: a mining levy and a carbon tax. Both taxes are controversial, 
and the manner in which they were introduced was shoddy. And yet, 
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compared with some clumsy revenue-raising elsewhere, Australia’s two 
new taxes bear at least a family resemblance to sound policymaking.

No one likes taxes. Economists dislike them not because they relieve 
people of their money, but because they distort people’s behaviour. 
Income taxes discourage work; corporate taxes inhibit enterprise; even 
consumption taxes obstruct some mutually beneficial exchanges. These 
lost purchases deprive customers of a deal and shops of a sale, without 
raising any money for the government. The best taxes impinge little on 
the decisions people make, or fall on things worth inhibiting. Carbon 
taxes are an example of the second, forcing people to bear more of the 
cost of the carbon they burn, including its unpriced contribution to 
global warming. Australia, which emits more carbon dioxide per head 
than any other member of the G20, now charges 300 firms A$23 ($24) 
per tonne for the privilege, a higher price than prevails under the 
European Union’s emissions-trading scheme.

Australia is carbon-intensive largely because it is rich in coal, one 
example of its enviable mineral wealth. Those God-given minerals earn 
“rents”, returns greater than the minimum required to attract the 
labour, capital and expertise necessary to extract them. As commodity 
prices have risen, those rents have grown conspicuously. A tax on such 
excess returns makes sense, helping to raise money without hurting 
motivation.

A government review of Australia’s taxes proposed such a tax in 2010. 
Alas, the mining levy introduced this month falls short in several ways. 
It is confined to iron ore and coal, and charges a lower rate than an 
existing tax on oil and gas. An ideal tax would treat all resources 
equally. The current tax also fails to replace the royalties imposed by 
Australia’s states, because the government did not leave time for the 
negotiations such a fiscal consolidation would have required.

Tax things you want less of

Australia’s carbon tax is also marred by politics. It reflects not only the 
environmental cost of carbon but also the political price extracted by 
the Australian Greens for supporting the minority Labor government. 
Labor wants to convert it into a trading scheme in a few years; the 
opposition has vowed to repeal it. That makes it hard for people to plan 
around it.
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Both taxes, therefore, have birth defects. But that should not obscure 
the merits in their conception. They have allowed the government to 
lower taxes on work, by raising the threshold for income tax. And 
although the opposition blocked a cut in corporate income tax, the 
government will offer other tax breaks for business instead. Other 
governments would do well to emulate and improve upon Australia’s 
efforts to shift the tax burden from hard-earned wages and profits to 
unearned rents and uncompensated harms.
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Fiscal Instruments for Climate Finance



Michael Keen and Ruud de Mooij[footnoteRef:2] [2:  Fiscal Affairs Department of the International Monetary Fund. The views expressed here are those of the authors and should not be attributed to the IMF, its Board or its management. ] 






		Key messages for policymakers

Developed countries have pledged to generate, from 2020, $100 billion per year to help finance climate mitigation and adaptation in developing countries. This chapter discusses the potential role of fiscal instruments in raising this ‘climate finance’. 

Mobilizing public funds for climate finance does not in principle require earmarking revenue from any particular tax for this purpose, nor does it require using some ‘innovative’ tax—neither will ensure that funds raised are additional to other development assistance, or that the finance is found in the most efficient way.

‘Traditional’ taxes—such as the VAT, or personal income tax—could be used to raise additional finance (or expenditure cuts), with much scope for base broadening in many developed countries, but this would not easily be cast as a common surcharge.

Most attention has, nonetheless, focused on identifying novel sources of finance linked explicitly to climate finance.

Prominent amongst such new sources is the possibility of using some of the revenue raised by comprehensive carbon pricing—which also has a key role to play in catalyzing the private part of climate finance. As a source of earmarked finance, this has the appeal of a particular salience to climate issues. But it is the mitigation benefits of carbon pricing that remain its primary rationale and makes it likely to be   particularly efficient source of additional revenue.

Another promising way to generate revenue, while mitigating emissions, is by removing remaining fossil fuel subsidies in developed countries. 

Charges on fuels used by international aviation and maritime activities are a particularly attractive possible source of finance, given the current absence of any charges or limits on these emissions and the borderless nature of the activities. Finding ways to ensure that such charges do not in themselves adversely affect developing countries, which may be important to obtain sufficiently broad participation to make these changes workable, is feasible.







Introduction

At the UN Climate Summits of Copenhagen in 2009 and Cancun in 2010, developed countries agreed on a collective commitment to provide resources for climate adaptation and mitigation in developing countries. The sums committed approach $30 billion for the period 2010-12 (‘Fast Start Finance’) and $100 billion per year by 2020. [footnoteRef:3] In Cancun, governments also decided to establish the Green Climate Fund (GCF) to support climate mitigation and adaptation projects in developing countries.[footnoteRef:4] [3:  The countries committed to providing fast start finance are the 27 EU member states, Australia, Canada, Iceland, Japan, Liechtenstein, New Zealand, Norway, Switzerland and the United States.]  [4:  The purpose of the GCF is to distribute the funds for climate finance, not to raise them; so the GCF is not equivalent to the more general concept of climate finance. At the Durban conference in 2011, it was agreed that the GCF would be an autonomous body within the UN, with the World Bank being an interim trustee of the funds during the next three years.] 




These agreements do not specify, however, where the money is to come from. Addressing this, the UN Secretary General’s High Level Advisory Group on Climate Change Financing (AGF) reported in November 2010 on potential sources of revenue for climate finance beyond 2020. The AGF concluded that meeting the goal is challenging but feasible, and that funding will need to come from a wide variety of sources—public and private, bilateral and multilateral—and using a range of instruments. Drawing on and extending that analysis, in October 2011, the World Bank, in collaboration with the IMF and other organizations, reported further on this issue in response to a request from G-20 Finance Ministers.



Still, it remains an open question as to how governments are to realize their collective commitment. One broad outstanding question is the intended balance between public and private finance. While this will be largely a political decision, it seems clear that their commitments will require governments in developed countries to mobilize at least some new public funds. It is this aspect of climate finance that this paper addresses: How might the public funds, necessary to make a substantial contribution to governments’ share of the $100 billion commitment, be raised? This $100 billion amounts to about 0.25 percent of their joint GDP. So if public resources were to constitute, say, 40 percent of this, the sum required would be approximately 0.1 percent of GDP. While this may not seem huge, it is around half of all current overseas development assistance. And the current severe strains on public finances in many developed countries amplify the evident difficulty of raising such amounts. In the hope of cutting through this difficulty, the reports of the AGF and to the G-20 pay particular attention to ‘innovative sources of finance’; that is, new tax instruments that could be employed to generate the necessary resources.



In reviewing the continuing debate on raising public funds for climate finance, this paper relies heavily on background work for the report to the G-20 mentioned above. It starts in section II with the rationale for climate finance. Section III discusses the role of fiscal policy in this context. Section IV elaborates on traditional domestic revenue sources, and section V on ‘innovative’ sources. Section VI considers more closely one possible source that emerges: charges on the use of international aviation and maritime fuels.



Why Climate Finance?

Transfers from developed to developing countries can promote both fairness and efficiency in addressing the collective challenges of climate change. 



On ethical grounds, such transfers are particularly salient in the context of climate change. The past emissions that have led to high concentrations of GHGs in the atmosphere have come predominantly from developed nations. Climate finance can be seen as a compensation for the (current and prospective) damages that developed nations have consequently caused in developing countries—who face large needs for costly adaptation in limiting the harm from climate change (perhaps in the order of $90 billion a year by mid-century according to the World Bank), and will face great remaining residual damages. 



Such transfers can also help facilitate the international cooperation that is vital to obtain efficient outcomes. Mitigation policies will be less effective if some countries do not participate in emissions reduction. For example, if carbon were to be priced by only by a subset of countries, then emission reductions there would to some extent be offset by increased emissions by non-participants, whether a consequence of relocation of emission-intensive activities or in response to a reduction in the world prices of fossil fuels induced by participants’ carbon pricing (Sinn, 2012). Emissions reduction in developing and emerging countries―most notably in China and India―is particularly important because a large part of future emissions growth is expected to occur in these countries, and, moreover, many low-cost mitigation options arise in these countries: failure to exploit these would be a source of  significant inefficiency, making the realization of emission reduction much more costly than it need be. 



But developing countries, of course, are concerned that shouldering the costs of mitigation and adaptation will hinder their economic growth. By separating who finances climate action from where it occurs, flows of climate finance from developed to developing countries can play a key role in encouraging developing countries to participate in global action. They can, that is, play the pivotal role in reconciling economic efficiency with equity.



The Role of Fiscal Instruments

Fiscal instruments can play two broad roles in mobilizing climate finance: (i) catalyzing private climate finance; and (ii) raising public funds for transfer to developing countries. 



Catalyzing private finance

The dominant scale and scope of global private capital markets and the growing fiscal challenges in many developed economies suggest that the financial flows required for a successful climate stabilization effort must, in the long run, be largely private in composition. With properly structured incentives, private initiatives will play an essential role in seeking out and implementing the least cost options for climate mitigation and adaptation. And the most powerful way to create these incentives, in relation to mitigation activities, is by establishing strong and credible carbon pricing in developed countries—coupled either with similar pricing elsewhere (as, technically, would be preferred) or with international offset provisions that allow covered firms in developed countries to exploit abatement opportunities in developing countries instead of paying carbon taxes or purchasing emissions allowances. This would provide appropriate price signals to leverage the necessary private finance for investment in mitigation and low-carbon investments, including not least in developing countries.



Public finance

By transferring public funds from developed to developing countries, public climate finance raises issues similar to those associated with development aid more generally: (i) How can one ensure that resources are indeed additional to other funds provided? (ii) How should the burden be shared across developed countries?



‘Additionality’ refers to the extent to which new resources add to the existing level of resources flowing from developed to developing countries―in the form of development aid―instead of replacing any of them. Making additionality operational is politically and analytically very difficult, however. One reason is that adaptation needs are often broadly similar to wider developmental ones: developing more resilient crops, or strengthening social support systems, delivers adaptation benefits but would have beneficial developmental effects even in the absence of climate change. Difficulties also arise in defining a reference against which ‘greater’ can be determined: other forms of assistance might not fall, for instance, but simply increase less rapidly than they otherwise would have. Importantly, while a focus on the ‘innovativeness’ as an indicator of additionality is perhaps natural, novelty of a revenue source simply does not resolve this fundamental difficulty.



In mobilizing funds, governments could agree on burden sharing amongst themselves, whatever revenue source(s) they adopt. A country’s contribution could, for instance, be based on its GNP or GDP, reflecting the principle of ‘capacity to pay’, or on population size, reflecting equal rights to the atmosphere. Alternatively—or in combination with other factors—contributions could be based on current or past emissions of GHGs, reflecting ‘responsibility to pay’. With agreement on some such formula, public revenue mobilization could simply come from whatever is each country’s most preferred domestic revenue source, separating the provision of some amount of climate finance from the issue of how that revenue is to be raised. By leaving it open to countries how best to raise whatever revenue is asked of them, this might indeed be the most efficient way in which to generate climate finance.



The alternative approach[footnoteRef:5] is to agree on the common deployment of some particular tax instrument(s) and earmark the revenue from them, partly or wholly, to climate finance. For instance, a surcharge could be imposed on the VAT or on personal and corporate tax rates, with the revenue earmarked for climate finance, or part of the revenue from a coordinated carbon tax might be earmarked. Under this approach, burden sharing is determined implicitly—absent further adjustment—by the distribution of the corresponding tax base(s) across countries. Where tax bases differ widely across countries, however—as they commonly do—the idea of a common surcharge becomes much less simple than it may sound. Moreover, rate increases through surcharges might not be the most efficient way to raise additional funds in many countries, as base broadening measures might be more desirable.  [5:  Another possibility, of course, is that developed countries could reduce other expenditures to free up funds for climate finance.] 




Earmarking of this kind is generally resisted by public finance analysts, the classic objections being that it introduces undesirable inflexibility of spending if it constrains spending patterns or is meaningless (and misleading) if it does not. These objections may, however, have less force in the climate finance context, to the extent that there is a clear monetary target to be met. And earmarking may have some appeal in overcoming resistance to new charges, though whether explicitly allocating revenues to the benefit of other countries will be conducive to public support is not obvious. It is, in any case, this earmarking approach that has so far dominated policy debate in this area, and the rest of the paper focuses on possible instruments.



‘Traditional’ Domestic Revenue Sources

What ‘traditional’ domestic revenue sources—meaning ones based on existing tax instruments—would be most appropriate as means for developed countries to generate additional contributions for climate finance? Identifying the best national revenue source requires applying the standard criteria in judging taxes of equity, efficiency and ease of implementation. All taxes come along with costs of administration and compliance, all affect the income distribution, and distort in behavior (in investment, employment or consumption choices, for instance). While there is general agreement on these principles, there is little consensus on how the tax design best balances between them. Empirical work has, however, led to some broad views on desirable directions of tax reform in advanced economies, which we briefly summarize below. For a much fuller treatment, with some country detail and sense of the revenue potential from measures along these lines, see IMF (2010a). 



Value-added tax

The value-added tax (VAT) has proved to be a relatively efficient source of revenue, and is widely believed to generate less costly distortions than many other taxes. Almost all developed countries―except Saudi Arabia and the United States―have a VAT, and on average it raises for them revenue of over 5 percent of GDP. In many countries, however, exemptions and excessive rate differentiation reduce the effectiveness of the VAT. By changing relative prices of products and services, these measures distort patterns of consumption (and in some cases production too), while achieving few  equity gains that could not be better achieved by using the more directly-targeted instruments (such as social benefits, and earned income tax credits) that are available in advanced economies. Moreover, they also increase costs of administration and compliance. Hence, there is generally substantial scope for further improving the revenue performance of the VAT by reducing exemptions and eliminating reduced rates, combined if needed by measures to address any adverse distributional effects. In a number of countries, there is also a sizable ‘compliance gap’—that is, a loss of revenue due to non-compliance of various kinds—suggesting that improved enforcement would generate substantial revenue gains while also improving the fairness of the tax system. In countries with very low rates, such as Japan, a higher VAT rate could add to revenue. In countries without a VAT, its introduction is a leading option for substantially enhancing revenues.



Corporate income tax 

The corporate income tax (CIT) is not a likely candidate as a source of additional revenue. International tax competition over the past decades has intensified, and led to significant reductions in statutory CIT rates. Many countries have, at the same time, broadened their tax bases by adjusting tax depreciation rules and restricting deductions (of, for instance, interest expenses). There remains scope for such base broadening in some countries―by for example, having leaner tax depreciation allowances or scrapping specific investment allowances―but the potential revenue gains are fairly modest. International coordination could perhaps strengthen the revenue potential of the CIT, but this remains contentious in principle (sensitive issues of tax sovereignty arise, and some see tax competition as a good way to discipline governments in their revenue-raising) and quite remote in practice. 



Personal income tax

The personal income tax (PIT) is generally considered key to achieving equity objectives (because the average rate of tax can be designed to rise with income levels) and might have some potential for higher revenue in a number of developed countries, although not likely through rate increases. High effective marginal rates of PIT can have damaging incentive effects on both real activity and compliance. For instance, while incentive effects on labor supply of primary workers are generally found to be modest, tax effects on the participation decisions of secondary workers (mainly married females) can be substantial. Moreover, high tax rates for low-wage earners tend to create large labor-market distortions by driving unskilled workers out of the formal labor market. There is also significant evidence that higher rates of PIT encourage tax avoidance and evasion, particularly for high income individuals. These considerations do not necessarily point to applying low PIT rates across the board, such as envisioned (except perhaps on the lowest incomes) under many ‘flat tax’ proposals, but rather to a progressive structure, combining rates that rise with income and  targeted tax credits that address particular incentive or fairness concerns. But absent, for instance, substantially enhanced cooperation in the taxation of high wealth individuals, whose physical and financial mobility across countries makes it hard for any country to tax in isolation, scope for rate raising is limited. Where some countries do have scope for raising additional revenue from the PIT is by base-broadening and simplification: reducing allowances and exemptions. In the U.S. for example, the fiscal cost of tax expenditures under the income tax—a prominent example being mortgage tax relief of a kind that the U.K., for example, has successfully phased out—has been put at over 7.5 percent of GDP[footnoteRef:6] (though by no means all of these tax expenditures serve no useful purpose).  [6:  US National Commission on Fiscal Responsibility and Reform (2010). ] 




Property tax

Recurrent property taxes are a promising source of increased revenue for a number of countries. Efficiency and fairness arguments strongly favor their increased use in many developed economies: they appear to have only limited effects on growth, and to be borne mainly by the well-off. At present, their revenues yield around 3 percent of GDP in Canada, the United Kingdom, and the United States, but well below 1 percent in other developed countries. This suggests significant untapped potential, but realizing this requires overcoming practical obstacles such as administrative complexities and the unpopularity of these taxes, no doubt partly reflecting their transparency. Nonetheless, property taxation has clear potential for significant and relatively efficient revenue enhancement in several countries. 



Summary



There is then scope for raising additional revenue from a variety of traditional sources. But the best way to do this varies across countries and often takes the form of base broadening rather than simple rate increases. Given too the wide variation in bases, a common add-on to some base—a surcharge on PIT at the same rate in all countries, for instance—is unlikely to yield a pattern of revenue tailored to broader views on burden-sharing or exploit the most promising options for domestic tax reform.[footnoteRef:7] If (as seems implicit in much of the debate) the aim is to present to the public not only an explicit link between climate finance and some tax instrument feeding it but one that looks much the same across developed countries, earmarking additional revenues raised from traditional instruments may not be the best approach.  [7:  Countries could of course simply impose such a charge as a signal that a contribution to climate finance is being made, but ultimately contribute some different amount—but this would hardly be transparent. ] 




Innovative Sources of Finance

There are many possible revenue sources that can be called ‘innovative’. Atkinson (2003), for instance, discusses a variety of novel sources of development funding, including global lotteries, the creation of new special drawing rights, charges on remittances and premium bonds. We restrict ourselves here to three other sources, of varying degrees of novelty: carbon pricing, the removal of fossil fuel subsidies and financial sector taxes.



Carbon pricing

Comprehensive carbon pricing policies, such as a carbon tax or emission trading with full auctioning of allowances, are widely viewed as a promising option for climate finance. Chapters 1, 2 and 8 discuss these policies and their optimal design in detail. These papers, however, motivate carbon pricing policies primarily as an instrument for efficient climate mitigation and the raising of revenue for general fiscal purposes. Carbon pricing is indeed more effective at reducing emissions than are regulatory instruments, providing incentives for clean technology development and promoting international carbon markets. Moreover, carbon pricing is vital for catalyzing private climate finance, as discussed earlier.



In the context of climate finance, however, carbon pricing is also motivated specifically as a source of the public revenue needed. A carbon price of $25 per ton of carbon dioxide (CO2) in developed economies, for instance, could raise around $250 billion in 2020. There is, of course, no logical necessity to earmark funds from carbon pricing for climate finance: the revenues could instead flow into national budgets. Obvious but easy to forget, revenues from carbon pricing can only be spent once. One common concern with carbon pricing, for instance, is the impact on low-income families and/or on the competitiveness of certain industries; prominent among the options for addressing this are lowering other taxes or increasing  social benefits to compensate certain groups—but such compensation reduces the net revenue from carbon pricing. Another concern is with the economic distortions caused by the wider tax system. To minimize these, it is generally advantageous to use the revenues from carbon pricing to cut other taxes that distort incentives for work or investment (see Chapter 2)—which would again reduce the net revenue that could potentially be used for climate finance. Still, even allocating 10 percent of the sum above for climate finance would meet a quarter of the $100 billion funding commitment.  



Removing fossil fuel subsidies

Many countries, both developed and developing, have subsidies on the production or consumption of fossil fuels. As a revenue source for climate finance, scaling back fossil fuel subsidies in developed countries has attracted particular attention. A recent OECD study estimates that fossil fuel subsidies in developed countries amounted to about $40-60 billion per year in 2005-2010. These subsidies—over half of which were for petroleum, and a little under a quarter of which were for coal, and for natural gas, each (in 2010)—include direct transfers of funds, selective tax reductions or exemptions and other market interventions that affect cost or prices. At the Pittsburg summit in 2009, the leaders of G20 countries have committed to phase out over the medium term their fossil fuel subsidies.



There is thus significant revenue (and environmental improvements) to be found in scaling back these subsidies. As with the traditional instruments, however, making a link between this and the provision of climate finance that is both meaningful and transparent—if that is felt important—would not be easy. 



Financial sector taxes

New taxes on the financial sector have been proposed as a way to raise money for climate finance. ‘Bank taxes’—typically levied on some subset of banks’ liabilities or assets—have been introduced by several countries since the 2008 financial crisis. Their revenue yield, however, is relatively low, and seems unlikely to increase substantially (meaning that a large portion of revenues would need to be earmarked to provide a significant contribution to climate finance). In Europe for example, 14 countries have introduced bank levies of some kind, with a revenue yield typically between 0.1 and 0.2 percent of GDP. Other options are discussed in broader public debates. Most prominent are a broad-based Financial Transactions Tax (FTT)—levied on the value of a wide range of financial transactions—and a Financial Activities Tax (FAT)—levied on the sum of the wages and profits of financial institutions. Both were considered and compared extensively in the IMF’s 2010 report to the G20 on financial sector taxation. Broadly speaking, the FTT has acquired greater political momentum (notably with a formal proposal by the European Commission, with an estimated revenue of 0.5 percent of GDP), while the FAT has acquired greater support from tax policy specialists. For instance, expert opinion tends to be that an FTT would increase the cost of capital and so could have a significant adverse impact on long-term economic growth; and that its real burden would  likely fall on final consumers rather than on actors in the financial sector; FTT’s are also particularly vulnerable to avoidance and evasion. The FAT, on the other hand, is in large part simply intended to help correct distortions caused by the exemption of financial services under the VAT. Both the FTT and the FAT, nonetheless, are technically feasible—with the appropriate degree of international cooperation—and both could raise significant revenues. As a revenue source, however, they are not necessarily global: revenue could instead flow into national budgets and burden sharing for climate finance could be based on other factors as well.



International transportation

Absent more comprehensive carbon pricing along lines discussed above, pricing the emissions from international aviation and maritime fuels—either through carbon taxation or emissions trading schemes with allowance auctions—has been proposed as an innovative source of climate finance. These two sectors account respectively for around 1.5 and 2-3 percent of global CO2 emissions, and some projections have their combined share rising to 10-15 percent by 2050, if unchecked. But these emissions are excluded from explicit charges, and are not included in the Kyoto protocol—reflecting precisely that the very nature of these activities makes it unclear which country should charge or regulate the fuel they use. And that, in turn, makes it natural to think of imposing charges on them and turning the revenue so raised to some collective use.



The Case for Charging Emissions in these Sectors

International aviation and maritime activities are currently taxed relatively lightly from an environmental perspective: unlike domestic transportation fuels, they are subject to no excise taxes that can reflect environmental damages in fuel prices. Moreover, these sectors receive favorable treatment from the broader fiscal system. For instance, shipping income generally receives favorable tax treatment, being subject to relatively low ‘tonnage’ taxes rather than normal corporate taxation. And international passenger flights are, unlike the generality of consumption items, almost invariably exempt from VAT. 



Pricing emissions is widely viewed as the most economically-efficient and environmentally-effective instrument for tackling climate challenges in these sectors. Under the auspices of the International Maritime Organization (IMO) and the International Civil Aviation Organization (ICAO), both sectors are taking important steps to improve both the fuel economy of new planes and vessels and the efficiency of routes and speeds. In maritime, an agreement was reached in July 2011 within the IMO on the first mandatory GHG reduction regime for an international industry. However, higher fuel prices resulting from pricing instruments would be still more effective. Beyond reinforcing these efforts, they would, for example, reduce the demand for transportation (relative to trend) and promote retirement of older more polluting vehicles. 



The principles of efficient pricing design are the same in these as in other sectors. For emissions taxation, this means minimizing exemptions and targeting environmental charges on fuels rather than imperfect proxies, such as passenger tickets or arrivals and departures. For emissions trading, it means auctioning allowances to provide a valuable source of public revenue, incorporating provisions to limit price volatility, and developing institutions to facilitate trading markets. 



A globally implemented carbon charge of $25 per ton of CO2 on fuel used could raise around $12 billion from international aviation and around $25 billion from international maritime transport annually in 2020. Revenues would be higher if, in addition to addressing environmental considerations, charges were also set to address other aspects of under-taxation noted above. A $25 tax is expected to reduce CO2 emissions from each sector by roughly 5 percent, mainly by reducing fuel demand. Compensating developing countries for the economic harm they might suffer from such charges—ensuring, in a phrase widely used in this context, that they bear ‘no net incidence’—is widely recognized as critical to their acceptability, and discussed further below. Such compensation seems unlikely to require more than, say, 40 percent of global revenues, which would leave about $22 billion or more for climate finance or other uses. 



Failure to price emissions from one of these sectors should not preclude pricing efforts for the other. Though commonly discussed in combination, the two sectors are not only different in important and fiscally-relevant respects—for example, ships mainly carry freight while airlines primarily serve passengers—they also compete directly only to a limited degree. Nonetheless, simultaneous application to both is clearly preferable, and could enable a common charging regime (enhancing efficiency) along with, perhaps, a single compensation scheme for developing countries. 



International cooperation

Extensive cooperation would be needed in designing and implementing international transportation fuel charges—especially for maritime transport—to avoid revenue erosion and competitive distortions. Underlying the current tax-exempt status of international transportation fuels is a fear that unilateral taxation would harm local tourism, commerce and the competitiveness of national carriers. And that, moreover, it would raise import prices and reduce the demand for exports. Fuelling could also take place in countries without similar policy measures. Some degree of international coordination is thus needed. 



In the case of international aviation, even an agreement with substantially less than universal coverage—for example one that exempted some vulnerable developing countries—could still have a significant effect on global emissions and revenue potential, given the relatively limited possibilities for carriers to simply re-fuel wherever taxes are lowest. For maritime bunker fuels, globally comprehensive pricing is more critical: large vessels can much more easily avoid a charge by taking up fuel in any countries where such charges do not apply.



Incidence and Compensation 

The importance of ensuring ‘no net incidence’ of these charges for developing countries has been stressed by many. Achieving this requires careful consideration of what precisely is the ‘real’ incidence of these charges—that is, of who it is that suffers a consequent loss of real income. This can be quite different from who bears legal responsibility for the payment of the charge; in these sectors, these two groups may very well even be resident in different countries. It is the real incidence that matters for potential compensation, and this is sensitive to views on demand and supply responses; in the present context, it will also vary across countries according to their shares of trade by sea and air, the importance of tourism, and so on. 



The first step in determining the incidence of these charges is assessing their impact on fuel prices. Jet and maritime fuel prices might not rise by the full amount of any new charge on their use, as some portion of the real burden is likely to be passed back to refiners and/or producers of oil products. If, however, it is fairly easy for refiners to shift production from jet and maritime fuels to other petroleum products (as may be plausible, given possibilities for reconfiguring refineries over the longer term), then the amount refiners have to absorb will be relatively small. 



Even with full pass through to fuel prices, however, the impact on final prices of aviation services and landed import prices of goods carried by ship—and on the profitability of the aviation and maritime operators—is unlikely to be large. A charge of $25 per ton of CO2 might raise average air ticket prices by around 2-4 percent (and then of course the total cost of a tourist package by a still smaller proportion) and the price of most seaborne imports by around 0.2-0.3 percent. The fairly modest scale of these effects means that the real burden on both the ultimate users and the providers of international aviation and shipping services is likely to be small—and the latter, in any case, reflects a scaling back of unusually favorable fuel tax treatment for these industries rather than the introduction of unfavorable treatment. 



Nonetheless, there may be a need to provide adequate assurance of no net incidence on developing countries by providing explicit compensation. Significant challenges arise in designing such a scheme because of the jurisdictional disconnect between the points at which a charge is levied and the resulting economic impacts—especially for maritime transport. Practicable compensation schemes require some verifiable proxy for the economic impact as a key for compensation. Fuel take-up may provide a good initial basis in aviation, and simple measures of trade values may have a role in relation to maritime. 



Fully rebating aviation fuel charges for developing countries (or giving them free allowance allocations) would be a promising way to protect them from the adverse effects of fuel charges. Indeed this could more than compensate them: that is, they might be made better off by participating in such an international regime (even prior to receiving any climate finance). This is because much of the real incidence of charges paid on jet fuel disbursed in developing countries (especially tourist destinations, the impact on which has emerged as a particular concern), would likely be borne by passengers from other (wealthier) countries. 



In contrast, there can be less confidence that rebating charges on maritime fuel taken up in developing countries would adequately compensate most of them. Unlike airlines, shipping companies cannot be expected to normally tank up when they reach their destination. Some countries—hub ports like Singapore—disperse a disproportionately large amount of maritime fuel relative to their imports, while the converse applies in importing countries that supply little or no bunker fuel, including landlocked countries. Revenues from charges on international maritime fuels could instead be passed to or retained in developing countries in proportions that reflect their share in global trade. While relatively straightforward to administer, further analysis is needed to validate whether this approach would provide adequate compensation, for example for countries that import goods with relatively low value per tonnage. 



Implementation

Implementing globally coordinated charges on international aviation and/or maritime fuels would raise significant governance issues. New frameworks would be needed, to determine how and when charges (or emissions levels) are set and changed, to provide appropriate verification of tax paid or permits held, to govern the use of funds raised and to monitor and implement any compensation arrangements. While the EU experience on tax coordination indicates that agreements can be reached, it also shows how sensitive are the sovereignty issues at stake in tax setting and collection. One possibility is to limit the need for a separate decision process by linking an emissions charge on international transportation to the average carbon price of the largest economy-wide emission reduction scheme. There may be some role for the ICAO and IMO, with their technical expertise in these sectors, in implementing these charges. 



The familiarity of operators and national authorities with fuel excises suggests that implementation costs would be lower with a tax-based approach than with an emissions trading scheme. Collecting fuel taxes is a staple of almost all tax administrations, and very familiar to business; implementing trading schemes is not. Ideally, taxes would be levied to minimize the number of points to control—which usually means upstream in the production process. If taxation at refinery level is not possible, the tax could be collected where fuel is disbursed from depots at airports and ports, or directly from aircraft and ship operators. 



Policies might be administered nationally, through international coordination, or in some combination of the two—with the appropriate institutions for monitoring and verification depending on the approach taken. For example, national governments might be responsible for implementing fuel charges or trading schemes on companies distributing fuel to airlines or ships. An alternative for maritime might be to collect the charge without intervention of national authorities along lines similar to the present International Oil Pollution Compensation (IOPC) Funds administered by the IMO.



For international aviation, legal issues loom large in considering possible charges: the current fuel tax exemptions are built into multilateral agreements within the ICAO framework and bilateral air service agreements, which operate on a basis of reciprocity. Amending the Chicago Convention and associated resolutions would remove these obstacles, although the EU experience on intra-union charging seems to suggest the possibility of overcoming them without doing so. An alternative approach would be to use an ETS in this sector, and indeed the EU is including international aviation in the EU-ETS from January 1 2012. This, however, is proving contentious, and is currently the subject of litigation. No such legal difficulties appear to apply, however, in relation to international maritime fuels. 



Conclusions

Climate-related transfers to developing countries can serve the objectives of both fairness and, by helping to realize low cost mitigation opportunities there, efficiency. Developed countries could mobilize the additional public revenues needed by a range of measures, including through traditional domestic tax instruments, though differences in the bases of these taxes mean that a common surcharge is not likely to be acceptable or appropriate.  ‘Innovative’ financial instruments are not necessary to mobilize climate finance; but, nonetheless, the search for such instruments has been central to the debate. 



Amongst these, its salience to climate issues has led to suggestions that some of the revenue from comprehensive carbon pricing in developed countries—which, given appropriate offset and other institutional structures, can also stimulate private financial flows to developing countries—be allocated to this end. This of course would detract from the appeal that such pricing may have in addressing deep fiscal challenges in many of these countries. Charges on fossil fuels used in international maritime and aviation, for which a strong environmental case can be made, have some advantage in the climate finance context—especially perhaps the former—in the difficulty of allocating the base to particular countries and the need for widespread cooperation if they are to be effective. Measures can likely be found to protect developing countries from the adverse effects of such charges (which in most cases seem likely to be modest), but significant legal issues remain in establishing effective fuel charges for international aviation.
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From: Metcalf, Gilbert
To: Jaffe, Judson; Hall, Daniel
Cc: Urbanas, Elizabeth (Beth); Demopulos, Abigail
Subject: RE: Korea cap and trade
Date: Friday, May 04, 2012 9:16:00 AM

That would be great.  thanks.
 
Gilbert E. Metcalf
Deputy Assistant Secretary for Environment and Energy
U.S. Department of the Treasury
(202) 622-0173 (office)
(202) 316-8028 (mobile)
(202) 622-0037 (fax)
Email: gilbert.metcalf@treasury.gov
 
From: Jaffe, Judson 
Sent: Friday, May 04, 2012 9:13 AM
To: Metcalf, Gilbert; Hall, Daniel
Cc: Urbanas, Elizabeth (Beth); Demopulos, Abigail
Subject: RE: Korea cap and trade
 
I have not. But we can pull together a summary.
 
 
 
_____________________________
Judson Jaffe
Office of Environment and Energy
U.S. Department of the Treasury
Phone:  202.622.7751
Fax:    202.622.6728
Email:  judson.jaffe@treasury.gov
 
From: Metcalf, Gilbert 
Sent: Friday, May 04, 2012 8:55 AM
To: Jaffe, Judson; Hall, Daniel
Cc: Urbanas, Elizabeth (Beth); Demopulos, Abigail
Subject: Korea cap and trade
 
Jud or Daniel,
Have you seen any details about this new scheme?
 

South Korea joins nations preparing
cap-and-trade markets
Lisa Friedman, E&E reporter
Published: Friday, May 4, 2012
Senate Foreign Relations Chairman John Kerry (D-Mass.) yesterday hailed South Korea for approving
an economywide carbon market as part of a broad government attack on climate change.
Under the measure, approved 148-0 with three abstentions, Korea's cap-and-trade system will take
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effect by 2015. The National Assembly vote comes on the heels of sweeping new climate legislation in
Mexico and marks Korea as one of a growing number of nations making good on pledges to cut
greenhouse gas emissions.
"What else is new?" Kerry said in a statement to ClimateWire. "South Korea just joins China, New
Zealand, Mexico, Australia and the European Union in seizing the economic rewards of a sustainable
economy by putting a price on carbon. The big question is why we're among the outliers.
"It's negligent for Congress to continue ignoring and obstructing when other countries realize they're
getting an economic boost out of leading the way," Kerry said.
Environmental activists echoed Kerry's comments. Several said Korea's decision -- made after intense,
months-long negotiations with business and industry lobbies, underscores America's absence from the
clean-energy race.
"This is definitely a significant development in global climate policy," said Jennifer Haverkamp,
international climate director for the Environmental Defense Fund.
"It's not only the first Asian country to go forward and embrace comprehensive climate law, but it's also
a fast-growing economy that's basically just graduated from developing to developed country status,
and they're looking to the future and very consciously ... decided to benefit from low-carbon economy
of the future," she said.
Market linkage could be next step
Keya Chatterjee, director of international climate change policy for the World Wildlife Fund, said: "This
is a race, and we're clearly losing." Korea's vote, she said, puts new pressure on the United States to
"get together the courage to move" into emissions trading.
But Lee Lane, a visiting scholar at the conservative Hudson Institute, said he is comfortable seeing
America's economic competitors take the lead. "If those countries want to substitute more expensive
energy for less expensive industry in their own industries, the United States gains competitively from
that. So as far as I'm concerned, it's just fine from the standpoint of U.S. national interests," he said.
"The farther behind we fall, the better off we are in this particular race."
Moreover, Lane argued, until countries like China and India impose full carbon markets, incremental
moves by various countries do not add up to enough to curb global emissions.
China currently has several pilot carbon trading programs under way. Speaking in New York earlier this
year, the country's top climate negotiator said those could eventually become a nationwide carbon
market.
Korea's market, meanwhile, could be linked with Australia, New Zealand and the European Union's
markets by 2020, analysts said. Under the program, companies, factories and farms that emit 125,000
metric tons or more of carbon dioxide annually will be subject to the trading system. Over the coming
months, Haverkamp said, the government will hammer out the regulations putting the law into action.
She said the new moves by countries like Australia, Mexico and Korea could have a material impact
on the global climate talks.
"It's extremely interesting that it's a suite of mid-sized countries who have decided that they're not going
to wait around," she said. "The more countries that do it, I think, gives more encouragement to others
that it is in their national self-interest to go forward."
 
 
Gilbert E. Metcalf
Deputy Assistant Secretary for Environment and Energy
U.S. Department of the Treasury
(202) 622-0173 (office)
(202) 316-8028 (mobile)
(202) 622-0037 (fax)
Email: gilbert.metcalf@treasury.gov
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From: Metcalf, Gilbert
To: Jaffe, Judson
Subject: RE: legislation
Date: Monday, August 20, 2012 9:22:00 AM

Interesting.  This approach is similar in spirit to an idea I proposed in a paper a few years ago on
how a price based approach could be modified to account for quantity targets.
 
Gilbert E. Metcalf
Deputy Assistant Secretary for Environment and Energy
U.S. Department of the Treasury
(202) 622-0173 (office)
(202) 316-8028 (mobile)
(202) 622-0037 (fax)
Email: gilbert.metcalf@treasury.gov
 
From: Jaffe, Judson 
Sent: Friday, August 03, 2012 9:13 AM
To: Metcalf, Gilbert
Subject: RE: legislation
 
Here’s a section by section summary of the bill from Congressman McDermott’s website.  The text
of the legislation still is not available from his website or from Thomas/GPO.  I’ll keep looking…
 
http://thomas.loc.gov/cgi-bin/bdquery/D?d112:30:./temp/~bdydst::|/bss/|
 
 
 
 
_____________________________
Judson Jaffe
Office of Environment and Energy
U.S. Department of the Treasury
Phone:  202.622.7751
Fax:    202.622.6728
Email:  judson.jaffe@treasury.gov
 
From: Metcalf, Gilbert 
Sent: Thursday, August 02, 2012 10:46 AM
To: Jaffe, Judson
Subject: legislation
 
Can you get a copy of this?
 
McDERMOTT TO INTRO CARBON TAX LEGISLATION: Rep. Jim McDermott (D-Wash.) will
introduce a bill today to create a carbon tax that he says will create incentives for long-term
changes in the U.S. energy market without harming the economy, and in fact, providing much
needed revenues. McDermott: In politics, "you plant seeds. You put ideas out there and you let
people think about" it, he said. "If someone has a better idea, I'm willing to consider it. I think that
when we come back in January, we talk about tax reform, I don't want it to be thrown on the
table" at the last minute. "So I'm putting it out there as a think-piece.'
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Gilbert E. Metcalf
Deputy Assistant Secretary for Environment and Energy
U.S. Department of the Treasury
(202) 622-0173 (office)
(202) 316-8028 (mobile)
(202) 622-0037 (fax)
Email: gilbert.metcalf@treasury.gov
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From: Metcalf, Gilbert E.
To: Metcalf, GilbertDisabled
Date: Wednesday, May 16, 2012 8:17:56 AM
Attachments: CH0_Metcalf_v2.docx

Gilbert E. Metcalf
Professor of Economics
Tufts University

Gilbert.Metcalf@tufts.edu<mailto:Gilbert.Metcalf@tufts.edu>
http://works.bepress.com/gilbert_metcalf/
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Carbon Taxes



1.	Introduction

		A carbon tax is a tax on greenhouse gas emissions. The purpose of a carbon tax is to internalize externalities associated with anthropogenic climate change.  Without a carbon tax, individuals face a distorted set of prices. Activities that result in greenhouse gas emissions are relatively too cheap because individuals will not consider the costs the emissions impose on others, including on future generations. A tax forces individuals to consider the full set of consequences from emissions.  A carbon tax is an example of a Pigouvian tax, and a carbon tax or an equivalent property rights system such as a cap and trade system, is necessary for market outcomes to be optimal. 

The central issues in the design of a carbon tax are (1) the tax rate including adjustments to the rate over time, (2) the tax base, particularly the extent to which it should apply to emissions of greenhouse gases other than carbon dioxide from fossil fuel combustion (3) the place of imposition of the tax (such as directly on emissions or on the embedded greenhouse gas inputs used in production), and (4) the treatment of trade in energy-intensive goods. We begin with a review of existing or proposed carbon taxes and then review each of the central issues in the design of a carbon tax. Finally, we consider the incidence of carbon taxes and briefly review the choice between a carbon tax and a cap and trade system. 

2.	Carbon Taxes in Practice

Neither the United States nor the rest of the world makes any significant use of taxes explicitly on carbon. As of 2011, only six countries explicitly taxed carbon, the five Scandinavian countries and the United Kingdom. There were also a number of sub-national regimes (such as the carbon taxes in British Columbia and Quebec). There are, however, a wide variety of taxes on, and subsidies for, energy (as well as a wide variety of regulatory regimes for GHGs). For example, the EU, in its 2003 Energy Tax Directive, requires specified taxes on fuel uses of energy. Although not designed to set a uniform price for carbon across different types of energy, energy taxes and subsidies will undoubtedly affect carbon emissions. The EU Energy Tax Directive, for example, is often thought of as part of the EU’s emissions reduction policy. 

The Scandinavian countries adopted carbon taxes in the 1990s. These taxes have narrow bases and do not impose a uniform tax on emissions from the sources that they do cover. Instead, they provide a wide variety of different rates. 

Finland was the first country to impose a carbon tax in 1990 as a surtax on the carbon content of fossil fuels. The rate in 2011 was €50 per ton CO2 for motor vehicle fuels and €30 per ton CO2 for heating fuels. The tax is bundled with an energy tax and a strategic stockpile fee. For example the total tax on gasoline is €0.627 per liter of which €0.504 is an energy component, €0.117 the carbon tax, and €0.007 the strategic stockpile fee. 

The Scandinavian carbon taxes are incomplete in coverage. The Norwegian carbon tax, for example, covers about 64% of CO2 emissions and 49% of total GHG emissions. The impact of the tax is weakened by numerous exemptions related to competitiveness concerns. Moreover, the tax does not accurately reflect variations in emissions across fuels. Finally, even though the Scandinavian countries are relatively similar and each adopted a carbon tax, they differed considerably in what they included in the tax base and what tax rate they applied to different sectors. This makes it difficult for these neighboring countries to harmonize their taxes.

The Netherlands enacted a carbon tax in 1990. In 1992, this tax was replaced with a tax on energy. Currently they do not have a carbon tax per se but have a tax on coal at the rate of €12.95 per metric ton of coal manufactured or imported into the country. They also have an energy tax that is designed to reduce energy consumption and CO2 emissions. 

	The United Kingdom instituted a climate tax (known as the climate change levy or “CCL”) in 2001. The levy is imposed on industrial and commercial use of energy, and excludes transportation and domestic (residential) use. The rate is currently modest. For example, electricity is charged as £4.85 per megawatt hour (“MWh”). Natural gas is taxed at £1.69 per MWh.  Strictly speaking these are not carbon taxes as the rate is not directly tied to carbon emissions associated with the use of the fuel. For electricity production in the UK produced by bituminous coal, the tax rate on electricity corresponds to a carbon tax of £5.34 per ton of carbon dioxide whereas the tax on natural gas corresponds to a carbon tax rate of £4.01.  Moreover, taxpayers can enter into agreements with the government to reduce emissions in exchange for a significantly reduced rate of tax, effectively converting the climate change levy into a command and control regulation. Total collections from the levy are around £700 million ($1.1 billion) annually.

British Columbia passed a carbon tax in 2008 that applies to fossil fuels purchased or used in the Canadian province. It began at a level of C$10 per ton CO2 with annual increases of C$5 per ton per year planned until it reaches C$30 in 2012. The rate on July 1, 2010 is C$20 per ton CO2. The tax collects roughly C$500 million annually with revenues earmarked for personal and business income tax reductions along with assorted other tax reductions.

Quebec implemented its carbon tax in October 2007 at an initial rate of C$3.50 per ton of CO2. The rate is adjusted annually to achieve a revenue target of C$200 million per year over six years to fund a $1.2 billion Green Fund. This fund supports initiatives that reduce greenhouse gas emissions and improves public transportation. 

A number of countries have proposed carbon taxes in recent years. President Nicolas Sarkozy proposed a carbon tax in 2009 for France. He proposed a tax set at a rate of €17 per ton of CO2 to be levied on fossil fuels. Fuels used for electricity generation would be exempt from the tax since they were already covered under the EU Emissions Trading Scheme. The tax met with strong opposition from political opponents and the public and was quickly abandoned by the French president.

Australia’s Prime Minister Julia Gillard proposed in February 2011 to implement a carbon tax to begin in July 2012. No tax rate has been set as of May 2011 but the Australian Climate Change Minister announced over half the tax proceeds would be returned to households in some fashion.  The remaining revenues would be used to address climate change issues and help the business sector shift to cleaner forms of energy.  According to a document from the Multi-Party Climate Change Committee, the base of the tax would be quite comprehensive covering stationary energy sources, transport, industrial processes, and fugitive emissions. The agricultural sector would be exempt from the tax. A separate Carbon Farming Initiative focuses on carbon reductions in the agricultural sector.

South Africa is considering a carbon tax as part of its initiative to reduce greenhouse gas emissions by 34 percent below 2005 levels by 2020 as announced at Copenhagen in 2010.  In late 2010 the National Treasury released a Carbon Tax Discussion Paper to describe different ways the tax could be implemented. No decision on whether and how to implement a carbon tax has been made. The press release announcing the discussion paper noted that in 2008 South Africa had implemented a 2¢ per kWh tax on electricity generation which the release characterized as the “first explicit carbon tax to be implemented in South Africa.” While not precisely accurate, coal does account for roughly 85 percent of generating capacity in the country and presumably a higher share of actual generation.

	Finally, the European Union has announced plans for a carbon tax as part of its ambitious goal to reduce greenhouse gas emissions by 20 percent by 2020. The EU Emissions Trading Scheme (ETS) currently covers the electricity sector and some carbon intensive industries which together are responsible for roughly half of the EU’s carbon dioxide emissions. The tax would be applied to transport and home heating fuels to extend carbon pricing to nearly all of the EU’s carbon emissions. The EU plan would set minimum energy taxes throughout the EU comprised of two components. The first is a carbon levy initially set at €20 per ton of CO2 with the tax rate linked to the price of carbon in the ETS trading system. The other component of the tax is an energy tax based on fuel density. This would replace current energy taxes that are based on volume and which discriminate against biofuels which have less energy per unit of volume than does gasoline or diesel. 

3.	Design Issues 

	We focus on four major design issues here: setting the tax rate; identifying which gases and sectors are subject to the tax; where the tax should be imposed; and international trade issues. We note in passing that most if not all of these issues are relevant for other market based instruments including cap and trade systems. Metcalf and Weisbach discuss these issues in greater detail.

Tax Rate

At the most basic level, the principles for setting the correct tax rate were established long ago by Pigou: at any given level of emissions, the tax rate should equal the social marginal damages from producing an additional unit of emissions (otherwise known as the social cost of carbon). A caveat to this prescription is that the rate may need to differ from the social cost of carbon in the presence of market distortions. The extent to which, and even the direction of an adjustment to carbon taxes for market distortions, depends on subtle factors, such as whether there are pre-existing regulatory regimes and the use of the revenues, rather than a priori economic reasoning. For example, carbon taxes themselves may reduce labor supply much the same way as a labor tax and, therefore, substituting this tax for a labor tax may not reduce such distortions. Regardless of the details of this debate, given the heroic assumptions needed to compute the optimal carbon tax rate, second best optimal design considerations are to a large extent second order – determining the carbon tax rate at this point involves guessing about orders of magnitude and not about potentially subtle adjustments. 

Estimates of the social cost of carbon vary widely. The calculation is difficult because it involves combining uncertain science, including predictions of the local effects of climate change, with predictions about economic and technological developments in the distant future. In addition, all of these values must be discounted to the present.  The Intergovernmental Panel on Climate Change (“IPCC”) surveys 100 different studies of the optimal tax rate and estimates a mean for 2005 of $12 per metric ton of CO2, but notes that estimates range from $3 to $95 per metric ton. The report adds that these figures are likely to underestimate the costs of carbon emissions because of the difficulty in quantifying many impacts.  A recent analysis done by the US Interagency Working Group on Social Cost of Carbon provides estimates of the social cost of carbon in 2015 ranging from a mean value of $5.70 assuming a 5 percent discount rate to $72.80 assuming a 3 percent discount rate but based on the 95th percentile of the distribution of social costs based on a Monte Carlo analysis of known uncertainties in parameter values. The Congressional Budget Office estimated that a tax at the rate of $20 per ton of CO2 levied on energy related carbon dioxide emissions would raise in the neighborhood of $140 billion annually. 

The optimal tax rate will vary over time. In a welfare maximizing framework where the benefits and costs of carbon abatement are both taken into account the tax rate should match social marginal damages across time. Where the goal is to cap emissions at some fixed amount over a set time period, the tax rate should grow at the rate of return on capital.  Metcalf, and co-authors develop the argument as follows. They start by imagining that we issued permits instead of taxes, issuing today the set of permits that can be used over time. The permits would be an asset. Holders would save that asset for later use if its value went up faster than the rate of return on other assets and use it sooner if its value when up slower. In equilibrium, therefore permit prices will increase at the same rate as the return on other forms of capital. Taxes and permits, however, are merely substitute methods of imposing the Pigouvian price on emissions in the absence of uncertainty. Therefore, if permits optimally have this price pattern, taxes must as well.

Tax Base

Absent administrative, enforcement, and political costs, an ideal carbon tax would include all activities that produce climate externalities. This includes emissions of all GHGs from any activity, including not only energy usage but also agriculture, forestry, and industrial emissions. Moreover, absent administrative costs, the tax would include not only emissions of gases but also any climate forcing (i.e., any activity that causes a change in the climate), such as changes to albedo caused by forestry activities.

There are, however, hundreds of sources of GHGs, most of them very small contributors. Moreover, many sources of emissions may be hard to measure and tax. To determine the optimal tax base, the administrative savings of a narrow base must be compared to the efficiency benefits of a broad base. In particular, the tax base should be set so that the benefit of a small expansion in the base is equal to the increase in administrative or compliance costs.  One can think of broadening the tax base as adding more potential sources of abatement, some of which may have marginal abatement costs lower than those of emitters already included in the tax base. These new sources create the possibility of a lower aggregate cost to achieve any given aggregate amount of abatement. 

There is also a set of complicated political considerations. Adding items to the tax base increases the number of special interests that will oppose the tax. At the same time broadening the base allows the tax rate to be lower overall, thereby possibly reducing opposition from those already in the base. 

A final tax base issue is whether to tax GHGs on the basis of where the products giving rise to emissions are produced (an origin basis) or where the products are consumed (a destination basis). This distinction matters where trade is involved. 

Fossil fuels made up approximately 80% of all U.S. emissions in 2009. Most developed countries have a similar profile. Developing countries will tend to have higher emissions from agriculture and deforestation, so considerations of how to include those activities in the tax base will be more important for developing countries. 

Point of Enforcement

There are two principles, one physical and one economic, which allow the collection and enforcement costs for a tax on emissions from fossil fuels to be relatively low. The first is that a unit of fossil fuel will emit the same amount of carbon regardless of when or where it is burned. For carbon emissions from fossil fuel combustion, there is an almost perfect correspondence between input and output. Therefore, it is possible to tax the input – the fossil fuel – rather than the output – the emission.  You would, however, want to allow a credit for carbon that is captured and permanently sequestered in some fashion. 

The second principle is that the incidence of a tax and its efficiency effects are unrelated to the statutory obligation to remit the tax. This means that, in deciding where to impose the tax (choosing the remitting entity), one can focus on minimizing collection and monitoring costs while ensuring maximum coverage. In general, imposing the tax upstream (i.e., at the earliest point in the production process) will achieve these goals because (1) there are far fewer upstream producers than there are downstream consumers and (2) the cost will be lower per unit of tax due to economies of scale in tax administration. 

To illustrate, there are approximately 146 petroleum refineries in the United States, but there are 247 million registered motor vehicles as well as millions of users of other petroleum distillates.  As a result, imposing the tax at the refinery level on petroleum products will be far less expensive than, say, trying to monitor emissions at the tailpipe. Similar principles apply to other fossil fuels. The key is to find a place between extraction and consumption where it is easiest to tax all or almost all of a fuel.

Arguments for downstream imposition of the tax tend to be based on a claim that a downstream tax is more visible than an upstream tax and, therefore, a downstream tax will have a greater effect. The claim would be that consumer response depends on visibility.  It is doubtful that this effect could be very large in the case of a carbon tax for two reasons. First, firms are likely to advertise the embedded tax in, say, gasoline, so drivers would be aware that part of the cost of the gasoline is the tax. Second, key energy consumers – electric utilities and industrial energy users – are unlikely to be affected by this behavioral phenomenon if it in fact exists. (Note that the tax would be fully salient in the sense of the term used by Chetty, Looney and Kroft and Finkelstein. So this claim requires a stronger form of salience than has been identified in the literature.)

Metcalf and Weisbach provide a detailed assessment of the choices for applying a carbon tax. In brief, they recommend applying the tax on oil at the refinery and on imports of refined products. The tax on natural gas can be imposed either at the well head or at processing plants along with points of import to the United States. Coal can be taxed at the mine or at electric generating plants and large industrial users. This reflects the fact that over 90 percent of coal is used for electricity production with the rest used by industry. 

Greenhouse gases other than the emission of carbon dioxide from the combustion of fossil fuels are more difficult to tax. For example, methane emissions can arise from agricultural activities which are dispersed and difficult to measure, such as enteric fermentation. Similarly, nitrous oxide emissions can arise from the application of fertilizer and depend on the particular application techniques. Metcalf and Weisbach estimate that roughly half of the non-energy related greenhouse gas emissions could be included in the tax base at reasonable cost. Forestry and land use activities present a special challenge – a challenge common to any carbon pricing system. Forestry and land use serves as a net sink, removing some 1,000 MMT CO2 from the atmosphere in 2009. Changes in land and forest use can add or remove carbon on balance. Adding these activities to the tax base would require establishing a baseline. To see the complexity of this, consider a forest that currently sequesters 100 tons of CO2 per year. Should an owner of that property receive a tax credit for the 100 tons of sequestered CO2? Or perhaps the owner should be subjected to a tax on fifty tons of CO2 because an "undisturbed" forest would sequester 150 tons of CO2? One way to proceed would be to set a baseline the emissions/sequestration based on historic emissions. 

	Once a baseline is set, a forestry carbon assessment could be undertaken periodically (e.g., every ten years) and the tax applied retrospectively. Continuing with the example above, assume the forest in question is an immature forest and over a ten-year period sequestration falls to eighty tons per year. With 100 tons per year established as the baseline, the annual emissions would be estimated to rise from zero tons in year0 to twenty tons in year10. The retrospective tax would be equal to two tons in year1 times the year1 tax rate plus four tons in year2 times the year2 tax rate and so on to year10 when the tax is twenty tons times the year10 tax rate. Landowners could be required to make estimated payments over the decade in anticipation of the retrospective liability. Reilly and Asadoorian and Metcalf and Reilly develop these issues in more detail.

	One can imagine any number of complications with such a system. It may be preferable to leave forestry and land use out of the tax system but provide the opportunity for owners of such resources to opt in through offsets. This might be limited to major landowners to limit administrative costs.  We might, for example, limit offsets to the major paper and forest product companies and require that they consider offsets on their entire stock of land rather than individual parcels. This reduces problems of non-additional projects (projects that would be undertaken regardless of whether there is a carbon tax).

Trade Issues

Because carbon emissions are a global externality – emissions anywhere affect everyone – and because of the large volume of trade in fossil fuels and in goods produced with fossil fuels, carbon taxes must always be designed with international considerations in mind. In an ideal world, all countries would impose a harmonized carbon tax so that emissions anywhere in the world faced the same price. Realistically, some major emitting countries either will refuse to impose any price on carbon at all or do so in a narrow or perfunctory way. Even countries that impose carbon pricing regimes may not harmonize their regimes creating problems when goods subject to different tax rates are traded. 

If one set of countries imposes a carbon price and others do not, energy-intensive industries may shift their production to regions without a carbon price. The result is carbon leakage, an increase in emissions outside the taxing regions that offsets the emissions reductions in the taxing regions. Estimates of carbon leakage vary, but central estimates for a carbon tax in developed countries only are around 15% to 25%, measured as the increase in emissions abroad as a percent of reductions in the taxing region.

Border tax adjustments would impose a tax on the emissions from the production of imported goods and would rebate domestic carbon taxes when goods are exported. The key problem with border tax adjustments for carbon is determining the carbon content of goods that are exported or imported. Unlike border tax adjustments under a VAT, which are based on the price of the good, the carbon content of a good is not readily observable. 

So long as the two trading countries both have a carbon price, however, border tax adjustments are not necessary. If both trading partners have carbon prices, neither would gain an advantage in trade with the other. Therefore, we can substantially reduce administrative costs by using an origin basis system (i.e., no border tax adjustments) for trade between countries with an adequate carbon price. Imports from countries without an adequate carbon price would, however, most likely need to be subject to a tax at the border as a substitute for their lack of a carbon price. Exports to these countries could either be allowed a rebate for carbon taxes here or not; there may be modest efficiency advantages to allowing a rebate but the administrative costs might be substantial.

There are possible methods for reducing administrative problems with determining the carbon content of a good when it is imported. One suggestion is that the border tax be imposed based on the carbon that that would have been emitted had the product been produced domestically.  While one could do this with all imports, it probably makes sense to limit border adjustments to a handful of carbon intensive traded goods (e.g. steel, automobiles). This approach reduces the information problem both by using domestic information and by limiting the class of goods it applies to. The major problem with this tax is that it will often be inaccurate because foreign production of a good often results in very different emissions than domestic production.  Secondly, a tax based on domestic emissions would not create any incentive for foreign producers to substitute toward low-emission production techniques. The tax would remain the same, so if a low emission production technique is otherwise less desirable, the tax will not induce the needed switching. One could allow individual exporting firms to provide information proving that they are below their national averages. A particularly efficient firm, therefore, could get a lower border tax, creating an incentive to shift to more efficient technologies.  

	An alternative system would be to base border tax adjustments on estimates of average emissions in the exporting nation from production of a given good. This would require information about production techniques and energy systems abroad at the national level but not the firm level. While possibly more information intensive than basing the tax on the importing country’s emissions, it is potentially more accurate. Thus, the border taxes for steel would reflect the national differences illustrated in the table above. The main question will be the availability and reliability of national-level data for developing countries. In addition, this approach runs directly into the legal problem with basing taxes on production techniques.

Any border tax adjustment, whether based on importing country information, exporting country information, or firm-level information, will require significant information gathering, documentation, categorization, and recordkeeping. We note that this border adjustment issue arises with any carbon pricing scheme, not just carbon taxes. 

Finally we note that the legal status of border tax adjustments under a carbon tax is uncertain. The problem with their legality relates to the detailed rules under the GATT and WTO governing border tax adjustments in general and the scope of the so-called environmental exception. A detailed discussion of the legal issues related to border tax adjustments for carbon taxes is well beyond the scope of this entry. World Trade Organization and United Nations Environment Programme (2009) discusses this in some detail. 

4.	Incidence of a Carbon Tax

	Carbon pricing  has very similar impacts to broad based energy taxes – which is not surprising since over eighty percent of greenhouse gas emissions are associated with the combustion of fossil fuels. The literature on distributional implications across income groups of energy taxes is a long and extensive one and some general conclusions have been reached that help inform the distributional analysis of carbon pricing. First, analyses that rank households by their annual income find that excise taxes in general tend to be regressive (e.g. Pechman looking at excise taxes in general and Metcalf looking specifically at a cluster of environmental taxes). Studies that use some measure of lifetime income (such as those by Davies, St. Hilaire and Whalley, Bull, Hassett and Metcalf, Lyon and Schwab, and Poterba), find lower degrees of regressivity in these taxes

	Two important issues affect the measured progressivity of a carbon tax. First, it important to distinguish between sources-side and uses-side effects. Carbon taxes disproportionately burden those households who disproportionately consume carbon intensive goods and services. This is the uses-side effect. Many analyses focus only on uses side impacts under the assumption that carbon pricing will not affect factor prices and will only affect consumer prices. These studies, such as the study by Hassett, Mathur and Metcalf, tend to find that carbon taxes are regressive whether an annual or lifetime analysis is used. 

	Carbon taxes, however, are likely to affect factor prices as well. Rausch, Metcalf, Reilly and Paltsev, for example, find that returns to capital fall more than wages in response to a carbon tax. Since capital is disproportionately held by high income households, this makes carbon pricing progressive on the sources side. Rausch and co-authors find that the sources side impacts dominate the uses side impacts so that carbon taxes – ignoring the use of the revenues – is progressive.

	This relates to the second point. How the revenues from a carbon tax are used affects the overall distribution. As noted by Metcalf a carbon tax might be regressive while a carbon tax reform could be progressive depending on the use of the revenue. That the use of carbon revenues matters for distribution is the basis for the distributional and revenue neutral proposal by Metcalf for a carbon tax swap. 

5.	Instrument Choice

	A lively debate has transpired in the economics literature on the relative merits of a carbon tax versus a cap and trade system (cite to article in encyclopedia needed). In a world without uncertainty over marginal abatement costs for carbon emission reductions, the two instruments are economically equivalent. With uncertainty, the instruments may differ and have been analyzed using the framework of first set forth by Martin Weitzman. The Weitzman analysis finds price based instruments superior to quantity based instruments if the marginal damages curve is flatter than the marginal abatement cost curve in circumstances where uncertainty exists over the marginal abatement curves. Such is the case for greenhouse gas emissions where the pollutant is a stock pollutant with long-lived emissions. 

	Offsetting the economic advantage of the tax approach is the apparent political advantage of cap and trade system where allowance allocations can be used to build political support for the policy, as noted by Stavins. The insight here is that since allowance allocation has no efficiency cost (these are lump-sum distributions), the use of permits to build political support is a valuable tool to build coalitions for the policy. It should be noted that lump sum allocations through a carbon tax through tax thresholds and/or tradable tax credits are also possible. 

	Kaplow and Weisbach have challenged the Weitzman-type analysis on efficiency grounds. In brief, their argument is that policy can be and is revisited over time and with policy updating the differences between the two instruments go away. In addition, the Weitzman analysis limits attention to linear instruments. The authors conclude that specific design considerations under either approach are fundamentally more important than choosing between tax or allowance based systems. 
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		Key Messages for Policymakers


· An efficient forest carbon sequestration program could account for about a quarter of the desired global CO2 mitigation over this century (with most of the remaining 75 percent from reducing carbon emissions from fossil fuels). An estimated 42 percent of this carbon storage could be achieved via reduced deforestation, 31 percent from forest management, and 27 percent from afforestation, with about 70 percent of overall carbon sequestration occurring in tropical regions.  


· A serious deficiency in current sequestration programs is that each project is asked to prove additionality.  However, it is not straightforward to identify which hectares are marginal and which would have stored carbon regardless. An administrative alternative is to establish a baseline level of carbon for forests in each country. Fees would then be charged for any reductions below the baseline and subsidies for carbon storage above the baseline. Setting the baseline equal to the existing level of carbon would lead to subsidies only for additional storage.  


· Scaling up small projects to promote forest carbon sequestration will be difficult given limited technical capacity and leakage.  National programs are likely easier to administer.


· National programs also allow national governments flexibility to address local institutions and property rights such as overlapping claims to timber, grazing, fuel wood, and nontimber forest products from the same forests. 


· Measuring sequestered carbon can be problematic. Monitoring and enforcement is critical to maintain incentives for long run storage. International agreements should encourage inexpensive monitoring technologies to keep these costs limited. 

· The design of incentives is critical. For example, using forest coverage as a proxy for carbon storage provides no incentive to increase carbon per hectare. Similarly, lump sum payments for carbon give no incentive to protect established forests. Annual payments for the annual value of stored carbon encourage continued efforts to safeguard standing carbon. 








Introduction


Over a trillion tons of CO2 are currently stored in biomass in the world's forests.  Even without a carbon sequestration policy, forests appear to be sequestering an additional 4 billion tons of CO2 per year.  This net gain of 4 billion tons comes from a gross gain of 10 billion tons through forest planting and growth minus 6 billion tons of CO2 lost from tropical deforestation each year. Some of this deforestation is harvesting for forest management but a great deal of it is land conversion to agriculture. If one examines just the lost carbon from deforestation, forestry/land use causes 15% of man-made emissions. However, carbon cycle measurements confirm that forests are likely the sink for the 4 billion tons of “missing carbon”.  Whether forests can continue to be a sink depends upon the future effect of CO2 fertilization and climate change on forest carbon stocks.

The key policy issue is not the baseline land use emissions but rather what can policy do to increase carbon sequestration in forests? The Kyoto Protocol includes specific mechanisms to try to increase the stock of carbon in forests (Kyoto Protocol, Article 3.3). First, carbon storage can be increased by reducing deforestation.  For example, the Forest Carbon Partnership Facility at the World Bank has developed a fund of around $400 million (Word Bank, 2011) to reduce carbon emissions from deforestation. Second, carbon can be increased by planting trees in areas that are no longer forested (afforestation). Third, carbon storage can be enhanced by increasing forest intensity with plantations, fertilizer, or forest management.     


How much additional carbon can be stored in forests depends on two things: what society is willing to spend to store more carbon, and how quickly the carbon must be stored. The more rapidly carbon must be stored, the more expensive it is. A number of literature reviews have now shown that it may be possible to increase carbon in forests by around 4 billion tons CO2 per year with a price per ton of CO2 of up to $30 (in current dollars).  This level of sequestration essentially doubles the net natural sequestration that is already occurring. Starting with an efficient price path for CO2 from an Integrated Assessment model, an efficient universal program of forest carbon sequestration could account for 25% of all carbon mitigation (energy would be responsible for the bulk of the remaining mitigation). Many economic studies of carbon sequestration, however, have not addressed important administrative hurdles that a global program will have to face. Some of these could be managed by carefully designing the sequestration program: 


· “Leakage” can dramatically reduce the effectiveness of carbon sequestration if the program is not consistent across sites and is not universal.     

· The process of storing carbon in forests is dynamic because it takes time for trees to grow and because the price of carbon changes over time. The sequestration instrument must be able to capture these dynamic properties.  

· There are potential measurement and verification issues that need to be overcome to assure that forests are being properly managed over time. 

· Historically, carbon mitigation programs have tried not to pay for forest activities that might have been done anyway and so they have been burdened by proving “additionality.”  

There are also some problems that simply have not yet been addressed: 

· Most analyses assume that forest carbon sequestration projects can be easily and quickly scaled up from a few limited experiments to a globally comprehensive program with modest institutional costs. 

· Forest ownership is often complex, especially in tropical countries. Many owners often have legitimate overlying claims on different forest amenities on the same piece of land. 

· There are equity issues concerning who will be compensated by any carbon sequestration scheme. 

This policy brief starts by reviewing the potential of carbon sequestration in forests. The evidence suggests that forest sequestration is potentially an important source of mitigation. The paper then shifts its focus to the administrative hurdles that must still be overcome to take advantage of carbon sequestration in forests. 

Finally, we discuss the measurement and monitoring problems and the feasibility of scaling up forest carbon sequestration globally in light of these complexities.


The Potential of Carbon Sequestration


Although some visionaries call for forests to be planted in deserts and other hostile locations, only a fraction of land is hospitable to forests. Growing forests in places without adequate soil and water would be prohibitively costly. 


On lands that can support forests naturally, carbon sequestration can be achieved via three basic forestry activities: Afforestation, forest management, and avoided deforestation.  Afforestation involves converting former agricultural and abandoned crop lands back into forests.  In areas where forests are most productive (i.e., moist tropical regions), they can sequester up to 11 tons of CO2 per hectare per year in aboveground biomass and additional carbon below ground. Up to 2 billion hectares of forests have been deforested and converted to agriculture historically. All of this land could potentially be converted back to forests. Of course, this would leave us with little agricultural land. There is consequently a tradeoff between forest land and agricultural land. The more land that is converted back to forestland, the higher the opportunity cost will be (from lost farmland). And carbon saved from afforestation takes a long time to be stored, as it takes decades for trees to grow large enough to store substantial amounts of carbon. 


Reducing emissions from deforestation is more promising. According to the FAO, an additional 6 million hectares of deforestation occurs each year globally, with most of the gross changes occurring in the tropics. Mature tropical forests contain a large stock of carbon per hectare (300-400 tons CO2 per hectare). In many tropical countries cases, a great deal of this stock is burned to prepare land for pasture or farming and so it leads a vast amount of immediate carbon emissions.  


It is also possible to increase carbon in forests by changing forest management.  Again according to FAO, over 1 billion hectares of forests globally are currently production forests, but only 70-100 million hectares of forest are fast-growing plantations. Converting more forestland to plantations could quickly increase carbon sequestration.  Additional potential management actions include postponing timber harvests, tree planting rather than natural regeneration, thinning to increase forest growth, fighting forest fires and other disturbances, and fertilizing. 

If forest owners were paid $30 per ton of CO2 permanently stored, they would be willing to sequester about 4 billion tons of additional CO2 in forests each year. In an efficient program, approximately 42% of this carbon storage could be achieved via reduced deforestation, 31% via forest management, and 27% via afforestation.  Afforestation accounts for relatively little of the additional carbon storage because it takes a long time for young forests to actually accumulate carbon and because the opportunity cost of forestland is high. In an efficient program, about 70% of carbon sequestration should occur in tropical regions (developing countries).   Globally, 20 countries contain over 80% of the world's forest carbon.  This group includes the 5 largest carbon storing countries, Brazil, Russia, the Democratic Republic of Congo, the United States, and Canada, as well as Indonesia, Malaysia, and other countries in South America and Africa that are responsible for most of the global deforestation.  



If forest owners were paid significantly more than $30 per ton of CO2, they would be willing to store even more carbon.  It is also true that forests could store more carbon if given more time. With more time, programs such as afforestation become increasingly effective.  By 2100, for example, approximately 367 billion tons of CO2 could be stored in forests cumulatively with a final price of $50 per ton CO2, providing about 25% of the cumulative abatement over this period. With a price of $110 per ton CO2, over 1.4 trillion tons could be stored by 2100 (Sathaye et al., 2006).  


Institutional Hurdles


Scaling Up


There are a host of small programs and case studies that have tried to reduce deforestation and increase afforestation in order to capture carbon in forests. Can these small projects easily be scaled up to a global program in a decade?  Past experience suggests that it is often very difficult to scale up small experiments to even a national level much less a global level. The experts and volunteer (nongovernmental) organizations that support all of these small scale efforts are not sufficient to manage a global program. The program would have to expand between 1000 to 10,000 times its current size. The existing capacity could not manage such a vast increase. Many more people would have to be trained in forestry. It would take time and resources to increase the scale of current efforts.   


Of course, scaling up may be easier in some countries or regions than others.  For example, the US Conservation Reserve Program, which set aside farmland in the United States for environmental protection, scaled up from 0 to over 12 million hectares in 5 years (US Department of Agriculture, Farm Services Agency).  The current administrative cost of the CRP program is around $7 per hectare of land enrolled.  This includes costs of administering the contracts and verifying that the practices are still in place in the 10-15 years of the contract length. 


Although the Conservation Reserve Program shows that it is possible in some circumstances to scale up environmental protection programs relatively quickly, there were many complaints early on that the program did not pay full attention to environmental (primarily conservation) benefits.  Many lands enrolled in the initial stages were low value croplands in regions far from human population where the environmental benefits were less valuable.  In addition, this program was conducted in the United States where land ownership is usually fairly easy to prove.  An enlarged global forestry carbon program would require substantial attention be paid to the benefits of the program and it would probably require clear titles to be obtained in regions where ownership may be disputed.  These factors could make the program difficult to implement in many regions. 


Dynamics


There are two reasons that a carbon sequestration program should be dynamic. First, the marginal benefit of carbon storage (social cost of carbon) is the damage avoided by permanently sequestering a ton of carbon. This marginal value increases over time as GHG concentrations rise. The marginal cost society should efficiently invest in carbon sequestration programs should also rise over time as the marginal benefit rises. This makes the carbon sequestration program inherently dynamic. Second, trees grow according to a sigmoid growth function (growth increases with age up to a maximum and then it decreases with age). Trees do not grow at a constant rate. Afforestation and forest management programs generate different amounts of carbon storage over time. 


One way that carbon sequestration programs can be accurately tied to what each forest can provide is to rely on rental payments for annual carbon storage (rather than one time payments for permanent storage) (see, for example, Marland et al., 2001, and Sedjo and Marland, 2003). Using annual payments also provides a continued incentive for the forest owner to protect the forest. This is lost once an upfront lump-sum payment is made. Rental payments should equal the social cost of carbon (the present value of the stream of marginal damage caused by a ton of carbon) times the interest rate.  For example, with a real interest rate of 4 percent, the rental payment for a social cost of carbon of $30 per ton CO2 is equal to $1.20 per ton per year ($30 times 0.04).              


Measurement


Measurements of forestlands and timber volumes have been under development for decades.  For example, the US Forest Service samples sites across the 700 million acres of US forest every 5 years (although the exact sampling regimen varies by state). These ground measurements are then supplemented with aerial and remote sensing information. The FAO estimates global forest areas by country. Unfortunately, the quality of the data varies greatly across countries so there is considerable uncertainty around their estimates. The total amount of land in forests is somewhat uncertain because there is a complicated edge between forested savannah and fully grown forests. However, the biggest uncertainty concerns the stocking per hectare of forests (the amount of carbon per hectare). This can vary by land productivity, by species, and by land management. For example, the annual sequestration rate for a typical New England forest is 0.5 tons per hectare per year, a southern Pine plantation is 1 ton, and a moist tropical forest could be as high as 11 tons.     


It is somewhat easier to verify whether an acre of intact forest has been clearcut. Satellite pictures over time can reveal dramatic changes in land cover such as a clearcut. However, what is more difficult to verify is the biomass per hectare of forested land.  The actual biomass is important because selective harvesting can reduce biomass without causing visible clearcuts.  Further, intensive forest management can increase biomass but again this is not visible to a satellite. Verification of the biomass per hectare in forests may require ground-truthing which is very expensive.  Current estimates of the monitoring costs of the US system are $72 million per year, or $0.24 per hectare (Waggoner, 2009). The annual change in carbon in aboveground stocks is about 635 million tons of CO2 per year, so the cost of measuring a change in carbon in forests in the US is about $0.11 per ton CO2.  This is relatively high compared to the annual value of a ton of carbon storage which is less than $1.20 per ton. 

The cost of monitoring is even higher with small isolated projects.  Specific projects for smaller areas of 1000 -600,000 hectares could cost $1-$2 per ton CO2 (see Antinori and Sathaye, 2007; Antle et al 2003).  Measuring and monitoring regimes could be done every 5 years to keep these costs down. Measuring just above ground carbon (usually about three-fourths of the total carbon) could also keep costs down. Some new promising technologies, such as LIDAR (Light Detection And Ranging) that rely on low level aerial photography, can estimate wood volumes much more cheaply than ground-truthing. However, the carbon content depends upon weight, not volume, and hence some activities in addition to LIDAR are required.


Additionality


The total cost of the carbon sequestration program depends not only on the price of carbon (rental rate per year) but also upon what carbon must be purchased. The simplest program to administer is to pay every forest owner the rental rate on every ton of carbon stored. For example, if the rental rate is $0.60 per ton per year and there are 1 trillion tons of carbon stored in forests, that would involve a payment of $60 billion per year every year. However, many architects of carbon policy wish to pay just for the additional carbon stored (not the baseline that would have been stored anyway). If a program stored 4 billion additional tons, that would require an annual payment of just $0.024 billion. Only the additional tons would be paid for. Of course, this raises the intriguing question of what ton is additional versus baseline. In practice, this is very difficult to determine and past case study projects have been handicapped by proving additionality. It is very difficult for a project to prove what would have happened anyway and what will now happen with a carbon sequestration program.  Would there in fact be a change in behavior because of the program or is there an incentive for every forest owner to simply claim it?  It will be very hard to identify the actions that are on the margin.  


Other ways to avoid this problem with additionality involve switching the property rights.  The rental methods described above assume that landowners or land managers have the right to sell carbon credits onto markets. The current policy discussion embraces this property right. However, society could instead decide to treat forests as a potential emission source, and tax carbon emissions. A carbon tax at the time of timber harvest combined with a subsidy for annual growth would have the same overall economic costs as the carbon rental scheme described above, but it would not require society to determine additionality with each carbon project.  A carbon tax and subsidy scheme would change the distribution of carbon payments, but it would not require spending resources to prove additionality.  Of course, taxing forest owners for releases of carbon from their forests suddenly make forests a liability. If not carefully handled, this could create perverse incentives for reducing forests even further, prior to program implementation.

Leakage


Economic analyses of land use suggest a carbon storage program must be universal to be effective. Of particular concern is the global tradeoff between forestland and farmland. If some lands are in the carbon storage program and some are not, the scarcity that the program lands create for farmland encourages non-program lands to convert forests to farming. This phenomenon is called leakage. It can dramatically reduce the effectiveness of the carbon storage program. For example, a reduction of timber harvests in one region may simply result in an increase in the market price and increased harvests elsewhere, either within the country but also perhaps beyond it boundaries. Also, suppose one set of countries join the program and set aside an additional 50 million hectares of land for carbon storage by converting farmland to forestland. This will dramatically increase the scarcity of farmland and create a huge incentive for the counties not in the program to convert their forestland to farmland. Depending on how substitutable the land might be, the nonparticipating countries could actually convert 50 million hectares of forestland to farmland in response to the incentives created by the program, making the carbon storage program completely ineffectual. Although this is a worst case scenario, the problem of leakage is not trivial. 



One solution to leakage is a universal program. If all land everywhere faces the same incentive to store carbon, there will be no leakage. The carbon storage program does not technically have to be identical in every country. Some counties might use regulations or taxes whereas other countries might be inclined to use subsidies and tax breaks. However, all of the programs must use the same effective marginal incentive to store carbon; otherwise the leakage problem will reduce the effectiveness of the global effort. Of course, what is important is that most of the potential forest lands in the world face the same incentive. Therefore what is really important is to have agreement across the countries with most of the world’s forest.   If the agreement could cover the 20 countries with the most forest in the world, about 80% of forests would be covered. 


Some authors have proposed discount factors to correct for potential leakage.  Discount factors work by requiring suppliers of carbon credits to provide additional carbon for each credit claimed.  For instance, if the discount factor is 2, a country would have to provide 2 units of carbon credits for each 1 unit that receives a payment.  Discount factors penalize countries that engage in carbon sequestration by giving them rights to only a certain percentage of the carbon they could store, and thus, reducing the value of their carbon stock.  Discounting for leakage raises costs arbitrarily, gives incentives for countries to remain out of the program, and creates other inefficiencies.  When designing a carbon system, it is preferable to include elements that provide incentives for new countries to enter into the system and not for them to stay out of the system. 



Permanence


The question of permanence arises because forests store carbon only temporarily, while the tons of carbon released into the atmosphere by energy processes are "permanently" added to the atmosphere.  Forests planted expressly for carbon sequestration, for instance, will sequester and hold carbon only so long as they remain standing.  There is some probability that forests will be affected by fires, pests, windstorms, human-directed harvesting, or any number of other natural or human factors.  As a result of the "impermanence" of forests, many authors have suggested discounting carbon credits, much as proposed with leakage.  A number of prominent voluntary carbon standards have now taken this approach (e.g., the VCS, or Verified Carbon Standard).  



As in the case of leakage when ad-hoc discounts are used, inefficiencies are created.  The inefficiency is particularly problematic with permanence, however, because rental contracts, as discussed above, provide a clear alternative.  Rental contracts pay for temporary carbon storage.  If forests are not permanently maintained, then rental payments would stop.  As long as the buyer is liable for ensuring that the carbon credits are offset somehow, the buyer can go onto the market and buy new credits, or rent new forests.  


Forest Ownership


Another complexity that must be overcome to create a global program involves overlapping forest ownership. In many forests in the developed world, forests are owned privately by an individual or firm. Most carbon storage programs imagine that they must deal with only a single owner. However, even in developed countries, a great deal of forest is owned by the government or held in some type of common ownership. Here there may be many interest groups which cherish very different aspects of the same forest. A program that encourages more carbon in the forest would enhance some of those services but threaten others. For example, people who would enjoy old growth should welcome storage programs that lengthen tree rotations. However, water flows from such forests would likely be reduced as older forests tend to evaporate more water. People who like species that depend on younger forests would also be negatively affected by the carbon storage program. The carbon storage program may not be universally accepted as an improvement in forest management by these diverse interests. 



In many developing countries, the issue of forest ownership is even more complex. Overlapping interests are typical in many tropical forests. The government or timber concessions may have the right to harvest the timber. But local inhabitants may have the right to harvest the wildlife, collect nontimber forest products or firewood, or graze their animals. What incentives will be given to each group to store more carbon? What if the forest is owned by a village or large family?  How will the carbon program interact with the village? It is far more difficult to make transactions with villages or large families than a single forest owner. Current economic analyses have not grasped the cost of this problem at all. In principle, one would need to encourage each party to cooperate with a separate payment. 

  Equity


There are also important equity issues associated with forest ownership.   Some of the poorest people in the world are rural inhabitants of forestlands in tropical countries. Some of the richest people in the world own forest concessions.  Global forest programs may pay developing countries to store carbon on forestland, but who actually receives these payments? Do local inhabitants of these forests get any of the compensation?  Is the compensation limited to timber concessions? There are important equity issues facing carbon storage programs that have not been resolved. Some of these issues may well raise the cost of the program. They will certainly raise the administrative cost. They may even dramatically affect the social desirability of the programs.   


Implications of Measurement and Monitoring Limitations



The measurement and monitoring issues discussed above suggest that a project approach to collecting forest carbon has very serious limitations, particularly in the form of leakage.   It may be that only broad national approaches are truly viable.  Under a nationalized approached, payments would only be made for total forest carbon at the national level. Internal leakage would be offset and payments would be made for net changes over time.  International leakage would become the responsibility of the country and the country would need to offset these if it were to receive credits.  Internal issues would need to be addressed by the national authority, but failure to do so would mitigate any carbon payments.  In addition, this approach would have the advantage of not requiring payment for all forest carbon but only for positive increments over an agreed base.  Broad negotiations, such as those undertaken for Indonesia which envisage direct payments in return for broad corrective forestry practices and performance, might negate the need for precise estimates of forest carbon. 


Policy Conclusions


This policy brief reveals that carbon storage in forests has enormous potential but also that any meaningful system would be difficult to implement. Forest carbon storage could be responsible for one quarter of all mitigation and hence cannot be ignored. 


There are several important administrative and institutional hurdles that must be overcome for forest carbon storage to be effective.  However, many of these hurdles have known solutions. For example, leakage and additionality are serious drawbacks to current forest projects. Universal programs can solve both problems.  However, universal subsidies would involve a large income transfer to forest owners. Universal liability would involve a large income transfer away from forest owners. Some combination of liability and subsidies could provide a balanced budget approach that avoids large income transfers and provides the right incentives on the margin. Carbon sequestration and forestry are both dynamic phenomenon. The carbon sequestration program must therefore be nimble with respect to time to capture these dynamics accurately. Many policy planners wish to pay only for extra carbon stored. Finally measurement and verification are important limitations. The program must encourage least cost measurement technology (such as LIDAR) or the administrative costs could skyrocket. 


But even with these administrative innovations, there are two more issues that have yet to be addressed. The carbon storage program must be able to deal with common property forests (forests that are owned by many). The carbon storage program must come to terms with equity issues related to local forest inhabitants. One approach may be to nationalize the approach to internalize the leakage problem and place the ownership and equity problems with the national government, which will now have a financial incentive to address these.  If carbon storage programs can overcome these administrative hurdles, there is every reason to believe forestry can live up to its mitigation potential. If the programs fail to address these issues, forestry will likely prove to be an ineffective source of carbon mitigation.
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