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Baker Institute Center for Energy Studies
•

Founded in 1993, Rice University's Baker Institute for Public Policy is recognized as one of the premier
nonpartisan public policy think tanks in the country

•

The mission of the Baker Institute’s Center for Energy Studies (CES) is to promote informed and realistic
public policy decisions by providing data-driven analysis to help educate policymakers and the general
public about important trends — both regional and global — that shape international energy markets
and influence the security of supplies needed to fuel global economic growth and prosperity

•

According to the University of Pennsylvania’s 2019 Global Go To Think Tank Index Report, among the
best university-affiliated think tanks in the world:
– The CES has maintained its standing as the No. 1 energy and resource policy think tank worldwide for the third
consecutive year
– Rice University’s Baker Institute for Public Policy is ranked number 2 overall
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Topics

1. The Emerging Green LNG Market
2. Quantifying GHG Emissions in the LNG Value Chain
3. Reducing and Offsetting Emissions
4. Structuring and Legal Considerations
5. Conclusions
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THE EMERGING GREEN LNG MARKET

Renewable Energy is Competing with Natural Gas
United States

Source: EIA Annual Energy Outlook 2020
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Source: IEA World Energy Outlook 2019

6

Drivers
•

Climate change goals and regulations
– COP 21/CMP11
– EU Green Recovery Plan

•

ESG investing and financing initiatives
– Banks/lenders (e.g., Partnership for Carbon
Accounting Financials – 70 members, $9 trillion is
assets)
– Investors (e.g., Principles for Responsible Investment
- 3,100 signatories, $110 trillion in assets under
management)

•

Customer desires and preferences for cleaner
energy

•

Declining costs for new wind and solar projects
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Emergence of Green LNG
•

Producers are looking for a way to reduce
and/or offset the carbon footprint of their LNG
and natural gas in order to compete with (and
hopefully compliment) renewables
– Some LNG producers are also seeking to
decarbonize in the hopes of selling a “premium”
product that will benefit them in comparison to
some other LNG producers
– Some LNG buyers/sellers are facing social,
political, or legal pressures in their countries of
operation
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What is “Green LNG”?
•

Currently, there is no standard definition of “Green LNG”
– “Green LNG” is also referred to as “low-carbon LNG” or “carbon-neutral LNG”
– Neither the Gas/LNG industry nor any regulatory body has settled on any specific requirements for “Green LNG”

•

Carbon accounting is a reality and is growing
– Measurement, Reporting and Verification (“MRV”) requirements for the lifecycle CO2-equivalent emissions for
LNG (and other hydrocarbons and fuels) are likely to become a reality in many jurisdictions within the next few
years
– MRV standards are evolving and likely will vary from jurisdiction to jurisdiction

•

The “Green” in “Green LNG” can refer to either (or both) of:
– Reducing the carbon intensity of LNG by reducing greenhouse gas (“GHG”) emissions along the value chain,
including for methane losses and flaring; and/or
– Offsetting GHG emissions associated with the (i) the consumption of LNG/natural gas as a fuel and (ii) CO2equivalent emissions for some or all of the full LNG value chain that have not been abated
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Existing Green LNG Market – Some Examples
•

Seller 1: Lifecycle Offset
– Major IOC LNG seller sells five cargoes of “Carbon-Neutral LNG” over the past year to: GS Energy (1); Tokyo Gas
(1); CPC Corporation (1); CNOOC (2)
– “Carbon-Neutral” LNG means that the seller “has engaged in a transaction to ensure that the amount of carbon
dioxide equivalent to that associated with the production, delivery and use of the fuel has been removed from
the atmosphere through a nature-based process or emission saved through avoided deforestation.”
– Seller used in-house portfolio of certified, nature-based projects (VCS; GS; ACR)
– In the case of at least one cargo, intent is that certificates will be tradable

•

Seller 2: Partial Offset
– Used UN certified emissions reductions from Indian renewable electricity projects to offset downstream
emissions from use of LNG (did not include upstream or transport)

•

Seller 3: Carbon Services
– Major supplier of natural gas and LNG to Europe offering “carbon management services” to customers,
including carbon trading and carbon offsetting
– Full carbon neutral or partial, buyer decides
• “you can choose gas which is either all or partly carbon neutral. We offset the carbon footprint of your gas
through energy efficiency and community schemes and you get a certificate to show that you have chosen
a carbon neutral supply. Just specify carbon neutral gas when you ask us for a quote.”
– Measurement standard and auditing of offsets not identified
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Existing Green LNG Market – Some Examples
•

Sellers 4 and 5: “Reduced-carbon” LNG projects through CCS integration
– Seller 4 – CCS (CO2 from gas before liquefaction reinjected into subsurface wells)
– Seller 5 – CCS (CO2 from processed gas injected into storage facility beneath seabed)

•

Seller 6: Liquefaction Technology Solutions
– LNG seller teaming with equipment manufacturer to implement “low-emission” LNG production solutions
– Actual reductions at the LNG production facility through more efficient liquefaction technology (e.g., electric
motors/compressors, rather than gas compressors)

•

Buyer: Tender for Carbon Accounting and GHG Reductions
– Issued tender requesting that bidders provide accurate and verifiable GHG footprint of production,
transportation and delivery of LNG
– Tender stated that bidders should aim to reduce GHG emissions in the well-to-discharge supply chain (but this
was not one of the express assessment criteria for the tender)
– No firm obligation to offer carbon offsets, but bidders encouraged to do so
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QUANTIFYING GHG EMISSIONS IN THE LNG
VALUE CHAIN

Quantifying GHG Emissions
•

Whether the goal is GHG
reduction or carbon
offsetting, LNG Sellers
will need to quantify the
footprint of LNG
operations by engaging
in MRV along at least
part of the LNG value
chain

•

Scope 1: Direct GHG
Emissions

•

Scope 2: Indirect Power
Emissions

•

Scope 3: Indirect All Else
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Quantifying GHG Emissions
•

Some key questions relating to quantification of GHG emissions for LNG facilities:
– How far upstream and downstream should LNG sellers be responsible for? (Lifecycle or only those
portions of the value chain that they control?)
– How to measure/quantify the emissions from this range of activities? (Actual measurements?
Deemed values?)
– How to measure /quantify the amount of carbon reduced or offset?
– Who should audit the carbon reductions and offsets?
– How to compare and integrate methane and other emissions with CO2 into a single GHG
denomination?
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Quantifying GHG Emissions
•

How to quantify emissions depends upon, among other things:
– The legal/regulatory regime(s) applicable to the company;
– The current “market standard” for GHG measurement, if any;
– The company’s ESG and carbon accounting policies; and
– The company’s position in the LNG Value Chain and the extent of its operations

•
•

Accounting for emissions is a complex and technical endeavor requiring careful legal/accounting
considerations, while also respecting customer and public expectations
Credibility will be key, especially for ESG investing
– ESG investors are increasingly sophisticated, and developing mechanisms to hold companies accountable
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Quantifying GHG Emissions From an LNG Cargo
•

Emissions from a given cargo will vary
greatly depending on a number of factors,
some of which are outside of the seller’s
control, including:
– Source of the LNG and type of liquefaction
technology
– Vessel used to transport the LNG and
transport distance
– Equipment and procedures in place at the
regasification terminal
– Downstream use by customer

Source: National Energy Technology Laboratory, Life Cycle Greenhouse Gas Perspective on
Exporting Liquefied Natural Gas from the United States: 2019 Update
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Sample Lifecycle CO2 Emissions from an LNG Cargo
•

•

GIIGNL estimates that on average the
product lifecycle emissions of a
conventional LNG cargo (~175,000
cubic meters) is approximately
250,000 tonnes of CO2-equivalent

3%

3%
11%
3%

The chart on the right depicts an
estimated percentage of emissions
attributable to each stage of the LNG
value chain for a hypothetical cargo

5%

75%
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REDUCING AND OFFSETTING EMISSIONS

Whether to Reduce or Offset GHG Emissions
•

The decision to reduce or offset GHG from all or part of the LNG value chain will be driven by:
– Specific requirements of LNG buyers
– The possibilities for such actions by LNG sellers

•

For purposes of reducing GHG intensity or GHG offsetting, LNG Sellers may elect to reduce or offset
GHG resulting from all or some of the following parts of the LNG value chain:
– Production
– Transportation (e.g. Pipeline)
– Liquefaction
– Shipping
– Regasification
– Transportation and Distribution
– Combustion
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Emission Reductions
•

Directly reducing GHG emissions along the LNG value chain can be accomplished in a variety of ways
without carbon offsetting, including but not limited to:
– Using renewable power for facilities;
– Using renewable gas as feedstock (biomethane);
– Reducing emissions from LNG Tankers via low/zero-carbon fuel or improved marine engines/equipment;
– Monitoring and curbing methane leaks along pipelines routes;
– Reducing emissions from LNG facilities (regasification and liquefaction) and pipeline facilities (gas processing
and compression) via improved equipment and facilities (i.e. electric drivers or pumps, etc.); and/or
– Using carbon capture, utilization and storage (CCUS) technologies
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An Example: Driving Upstream Emissions Reductions
•

Natural gas exploration, production,
and gathering

3% 3%
11%

– Mounting pressure to reduce flaring –
pipeline infrastructure is key

3%

– Methane emissions rates or “leakage”
percentages

5%

– Combustion emissions

•

Midstream transportation

75%

– Emissions intensity rates
– Reduction opportunities: leak detection
and repair, pneumatics, blowdowns,
combustion

•

MRV process

Production

Transport and Storage

Liquefaction

Shipping

Regasification

Downstream Use

– Working with gas suppliers,
transporters, and contractors to identify
and address emissions
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Offsetting Emissions
•
•

A carbon offset credit is a credit that can be sold/purchased to compensate for all or part of a
company’s GHG emissions (e.g., upstream, production, transport, and/or downstream)
There are various domestic and international programs under which a company may generate and
acquire offset credits
– UN, EU, country-specific, California and voluntary programs
– Offset credits can be issued under various international standards (see next slide)

•

Offset credits can be acquired for compliance or voluntary purposes
– “Nature-based” projects, such as certified emissions reductions associated with afforestation/reforestation
projects, are examples of voluntary offsets

•
•

Some environmentalists object to carbon offsetting (particular “nature-based” offsetting) as it defers
companies making direct GHG reductions in their product
Offsets are also subject to other potential challenges/requirements:
– Additionality
– Permanence
– Double-counting
– Greenwashing
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Select International Carbon Reduction and Offset Standards
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American Carbon Registry (ACR): the first private GHG registry in the world, administered by
non-profit Winrock International, it oversees the registration and verification of carbon offset
projects and issuance of offset credits; participates as a CA Offset Project Registry

•

Climate Action Reserve (CAR): a national offsets program focused on ensuring the integrity of
GHG emissions reduction projects in the U.S. carbon market, it establishes standards for projects,
issues offsets credits, and hosts registry; participates as a CA Offset Project Registry

•

Verified Carbon Standard (VCS): administered by Verra, a non-profit organization, it is the
world’s most widely used voluntary GHG offset program under which projects are verified and
audited, and carbon offset credits are issued, registered and retired

•

Gold Standard (GS): a program administered by the Gold Standard Foundation, a Swiss nonprofit foundation, it manages best practice standards for sustainable development and project
certification, including certifying projects and issuing offset credits

•

Clean Development Mechanism (CDM): a “Kyoto” or “Flexible” mechanism created by the Kyoto
Protocol allows for emissions-reduction productions in developing countries to earn credits that
can be traded to developed countries

•

REDD+ (Reducing Emissions from Deforestation and Degradation): a program under the UN
Framework Convention on Climate Change that aims to enhance forest carbon stocks and achieve
sustainable management of forests, including by the issuance of carbon credits

•

Climate, Community & Biodiversity (CCB) Standard: administered by Verra, it is a program that
identifies, verifies and registers projects that simultaneously address climate change, support local
communities and small stakeholders, and conserve biodiversity
23

Select U.S. Carbon Reduction and Offset Standards
•

California Cap-and-Trade Program
– Up to 8% of a company’s compliance obligation can be met with California Air Resources Board (CARB) offset
credits; this limit is reduced to 4% for 2021-2025 and 6% for 2026-2030
– Generation of offsets for use in California’s compliance market is subject to robust regulatory requirements,
including that:
• GHG Reductions must be “real, additional, quantifiable, permanent, verifiable, and enforceable”;
• Offsets must be generated under a CARB-approved protocol; and
• Offset projects must be listed with a CARB-approved offset credit registry

– Bilateral recognition of CARB offset credits with Quebec
•

USDA Certification Program
– On June 6, 2020, a bipartisan group of senators introduced the Growing Climate Solutions Act, which would
establish a Greenhouse Gas Technical Assistance Provider and Third-Party Verifier Certification Program
– The Program would allow USDA to provide transparency, legitimacy, and informal endorsement of third-party
verifiers and technical service providers that help private landowners generate carbon credits through a variety
of agriculture and forestry related practices
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Select U.S. Carbon Reduction and Offset Standards
•

BCarbon Certification
– Being developed by Rice University’s Baker Institute in coordination with stakeholders from more than 50
different organizations spanning industry, academia, state regulatory agencies and NGOs
– Key goal is to certify soil carbon storage so that it becomes monetizable as a property right, which requires
measurement and verification standards that incorporate high frequency data on carbon flux in soils
– A voluntary approach that is marketable based on flux and land use changes and will encourage investments in
the soil carbon storage landscape thereby increasing uptake capacity
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Offset Pricing – Estimated Costs per Cargo Vary Widely
•

Certified Emissions Reductions (“CERs”), which are verified under the Kyoto Protocol, trade between
€0.27 and €0.28 per tonne of tCO2e for each month remaining in 2020 (Futures Daily Market Report for
ECX CER Futures, August 6, 2020), yielding a potential cost per LNG cargo of €67,500 to €70,000

•

However, according to GIIGNL:
– “When investing in reforestation projects to offset the carbon footprint of a cargo, the cost can easily rise to
USD 10/ tCO2e or more. At this cost, if one assumes the total GHG emissions of a conventional LNG cargo at
around 250 000 tCO2e, offsetting GHG emissions for one LNG cargo amounts to USD 2.5 mln per cargo, i.e
approximately USD 0.60/mmBtu.” GIIGNL LNG Insight: LNG carbon offsetting: fleeting trend or sustainable
practice? (18.06.2020)

•

Voluntary offset pricing may be disconnected from compliance offset pricing for several reasons
– “In contrast to compliance markets, where offsets typically sell at a relatively consistent price, offset
prices on voluntary carbon markets can range dramatically. While Ecosystem Marketplace has tracked
average prices ranging between $3-$6/tCO2e, actual prices range from under $0.1/tCO2e to just over
$70/tCO2e.”
– “This range in prices may be attributed to several factors, including: project costs (which can differ based on the
project’s location and type of activity); buyer’s preferences (e.g., specific location, project type, co-benefits, or
other buyer criteria), and the type of the transaction (typically, offsets bought in bulk tend to sell at lower prices
than offsets bought in smaller quantities).” Forest Trends Ecosystem Marketplace Voluntary Carbon Markets
Insights: 2018 Outlook at First-Quarter Trends (08.2018).
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STRUCTURING AND LEGAL CONSIDERATIONS

Impacts of Project Structure on Ability to Offer Green LNG
Tolling, Integrated, and Merchant (FOB, DES) Structures
•

Tolling: Buyer has the ability to demand GHG
reductions directly from its upstream suppliers

•

Integrated: LNG seller controls its upstream
production and can manage its GHG profile and
reductions

•

Merchant: LNG sellers (FOB and DES) typically do
not own or control their upstream supply.
However, they can work with upstream suppliers
to obtain contractual commitments to reduce
emissions
– World Bank’s Zero Routine Flaring by 2030
Initiative provides a helpful example of how
parties can achieve commitments from
upstream suppliers
– The Zero Routine Flaring Initiative has been
endorsed by 32 countries, 39 oil companies,
and 15 development institutions
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Legal/Contractual Concerns
•

New obligations under existing LNG sale agreement?
– Requirement that seller have/establish mechanisms to quantify emissions
– Reps, warranties, and covenants for GHG reductions in the LNG value chain
– Tax provisions for carbon taxes
– Breach and specific remedies
– Managing an evolving legal environment – change in law, conflicts of law, force majeure for collateral GHG
offset projects
– Pricing – defining a premium, cost for GHG offsets purchased or obtained

•

Side-by-side agreements?
– Manage GHG reduction and offset arrangements outside of the LNG SPA or tolling agreement
– Separate performance and remedies regimes
– Manage evolving legal environment

•

Who audits?
– Some companies engage third party auditors to assess baseline and then calculate reductions
– No uniform standard for audits, absent applicable regulatory requirements (e.g., EPA’s GHG reporting program)
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CONCLUSIONS

Conclusions
•

The LNG industry will continue to face increasing pressure from renewable energy as governments,
customers, and investors focus on measures to reduce carbon emissions

•

Governments, NGOs, and investors are developing increasingly sophisticated technologies to track
emissions and hold companies accountable, but there is no uniformly accepted standard for measuring
emissions reductions or offsets

•

The LNG industry should move quickly to support adoption of one or a few uniform standards, with
buyers and sellers of LNG working together

•

Initial Green LNG agreements will need to be structured in a way that allows flexibility in light of
evolving quantification and regulatory regimes but does not jeopardize the fundamental nature of
long-term binding sales agreements
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