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LNG SPOT FREIGHT RATES SURGE 87% IN FIRST TWO WEEKS OF OCTOBER 

US set to produce additional volumes this winter, but which way will they flow? Spot rates for LNG carriers have jumped 87% 
in October in a sharper seasonal rise than seen in the same month of the previous two years. Speaking on an LNG webinar 
hosted by Kpler Research, Spark Commodities' Henry Bennett, who covers business development, stressed the price 
seasonality of LNG freight. Bennett said historically October has been a transition month into the period of higher rates. In 
both October 2019 and 2020, he said the market saw rates double. But he continued: "We're only halfway through October 
and that seasonal pattern seems to be repeating itself this again year and potentially in an even more extreme way as we see 
that rates have rallied 87% already this month and we're only two weeks into October. 
Volatile expectations 
"Spot is moving up sharply in line with seasonal patterns." He said the Spark FFA forward curve in is pricing rates in a peak 
in December of about $150,000 per day, which is around the top of the market for 2019 but well below the $350,000 per 
day spike logged in winter 2020. Bennett said expectations for the fourth quarter have been quite volatile over recent months. 
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In early August, the Spark FFA curve was pricing fourth-quarter rates at just under $150,000 per day but over late August 
and September it moved down quite sharply to around $110,000 per day. Bennett said this was largely due to a reduction in 
expectations of the tonne-miles demanded off the freight market based on strong European LNG prices and the expectations 
that this would allow the region to attract US cargoes further into the winter period over competing Asian buyers. But he said 
this has now rebounded with the recent increase in LNG freight rates and returns on US cargoes pointing to a stronger cargo 
pull from Asia. Bennett said this leaves current fourth-quarter levels at about $130,000 per day. He added that with today's 
very high cargo prices, freight costs remain a very small part of delivered cargoes. 
Supply-demand picture 
Kpler senior LNG analyst Laura Page said global LNG supply in the first nine months of this year is up by about 5% at 286m 
tonnes (mt) with the US contributing the most at about 21 mt. But there have been supply disruptions from Trinidad & Tobago, 
Nigeria LNG, Peru LNG and Norway amounting to around 11 mt of lost volumes. Kpler expects another 8 mt to 9 mt of LNG 
supply to be added this winter, with the bulk of this growth coming from the US. But Page warned of the potential for Panama 
Canal congestion to disrupt supply. Kpler senior commodity analyst Reid l'Anson said China's LNG demand is up 11 mt in the 
first nine months of this year with other Asian buyers, such as South Korea and Japan alongside South American importers, 
taking volumes at the expense of competitors in Europe. He said China will become the world's top LNG buyer this year on 
the back of the cold winter seen last year and improved first-half industrial growth. But winter demand will depend on the 
weather, coal-to-gas switching and pipeline imports. source : www.tradewindsnews.com 

 

GUNVOR HITS BACK AT CLAIMS OF TURMOIL IN LNG TEAM AFTER PRICE SPIKES 
Trading giant also dismisses inaccurate reporting of financial implications of soaring gas prices. Swiss trading giant and 
shipowner Gunvor Group has hit back at claims of losses and staff changes in its LNG division. The company issued a 
statement to "refute misinformation and erroneous speculation" posted online against a background of soaring gas prices. The 
group said its co-head of LNG in Singapore — whom they did not name, but who also sits on the group's executive committee 
— remains in position, despite speculation to the contrary. "No LNG management has left the company, nor has the team 
changed," the company added. Gunvor's trading across all desks remains ongoing and has not ceased, the trader said. The 
Financial Times has reported that the group's reduced trading positions after the gas-price spike triggered margin calls from 
brokers and exchanges. 
Costly surge? 
The Geneva-based company cut exposure as wholesale gas prices surged over the past couple of months because of concerns 
about tight supplies ahead of the winter, according to sources cited by the newspaper. The report put the amount of margin 
calls at about $1bn. A margin call is an indicator that one or more securities held in a margin account has decreased in value. 
This must be rectified either by paying more money into the account or selling some of the assets. The group has more than 
$3bn of excess liquidity to cover its remaining exposure, the sources added. 
Having a guess 
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But Gunvor said: "Descriptions of Gunvor's LNG trading and hedging practices are clearly guessed at and false. "Figures 
claimed about Gunvor’s previous and possible exposure to future margin calls are wildly exaggerated and wrong," the company 
added. The group explained that managing risk and liquidity is what Gunvor and other physical traders do. "While there have 
been margin calls associated with the recent natural gas price rally, Gunvor has the processes and instruments in place to 
effectively manage this volatility. Every margin call associated with natural gas and LNG made during the last several months 
has been paid," the company said. Gunvor also said that steps taken by any trading house to cut positions and seek additional 
financing support are appropriate, responsible measures taken to respond to market conditions. "The notion that these activities 
directly indicate losses is wrong," the trader added. 
Always talking to banks 
Gunvor reiterated it remains in constant dialogue with global financing partners to adjust available funding facilities to the needs 
of its business. "As a result, Gunvor and its natural gas and LNG businesses are substantially profitable, and [have] remained 
so during the last months and years. Gunvor further remains well capitalised," the company said. In the first half of 2020, 
Gunvor traded 6m tonnes of LNG. This compares with 5.3m tonnes a year ago. Revenue from LNG trading was up more than 
100% at $2.5bn in the period. Earlier this month, Gunvor placed a $300m bond through the Irish Stock Exchange. The 
company said the issue had attracted interest due to its ongoing work to refocus its business towards the energy transition. 
source : www.tradewindsnews.com 

 
DEADLINE TO DECLARE ON 17 BERTHS FOR MOZAMBIQUE PUSHED TO 2022 

Shareholders in east African project buy more time as security situation improves — but vessel costs are likely to change 
Project shareholders have reached an agreement with shipbuilders to extend the deadline on firming up berths for 17 
newbuildings worth more than $3bn that have been pencilled in at two South Korean yards for the TotalEnergies-led 
Mozambique LNG scheme. Sources close to the business said shareholders in the 12.88-million-tonnes-per annum east 
African project now have until the end of March 2022 to declare on the vessels. Nine slots for the LNG carriers have been 
lined up at Hyundai Samho Heavy Industries and eight at Samsung Heavy Industries. Project shareholders had been due to 
make a decision on them at the end of May, after the berths were reserved and married with four shipowners towards the 
close of 2020. Japan’s Mitsui OSK Lines has signed up to five vessels and K Line four at Hyundai Samho, while compatriot 
NYK Line and Greece’s Maran Gas Maritime have reserved four each at SHI. But confirmation of the vessels and their charters 
was conditional on the project moving ahead, with the partners having the option to cancel before the May deadline. In the 
event the May deadline was pushed back until 30 September, the original 2023 delivery dates would shift into 2024. This 
came after TotalEnergies declared force majeure on the project on 26 April after a deterioration in security in Mozambique 
close to the project’s Afungi construction site in the northern province of Cabo Delgado. The new deadline is a fresh extension. 
But in the interim, prices for LNG carriers have risen from levels in the low-$180m range in late 2020 to confirmed orders at 
about the $200m mark and quotes from yards of closer to $210m.Shipowners and consultants said some form of price 
readjustment is likely for the Mozambique LNG newbuildings, if and when they are finally firmed up. There has also been 
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speculation that some upgrading to the specifications on the LNG carriers, on which the designs were finalised over two years 
ago, might be called for. 
Stability needed 
Those following Mozambique LNG said Rwandan troops, who were brought into the country in July, have calmed the security 
situation and pushed rebel fighters out of the immediate area. But some reports said they have only retreated deeper into the 
bush and many local people have yet to regain the confidence to return to their villages. TotalEnergies — a 26.5% stakeholder 
in Mozambique LNG — has slimmed down the Singapore-based team handling the project’s shipping interests to what has 
been described as a “skeleton staff”. The major has said it is putting the $20bn, two-train project, which would be 
transformational to Mozambique, on ice for a year. In September, chief executive Patrick Pouyanne said shareholders want 
assurances that the situation on the ground is stable as they do not want to send staff back to the project only to withdraw 
them again. Pouyanne said that if the scheme moved ahead early next year, production from the plant would not start until 
2026. But after this, it could be delayed into 2027. source : www.tradewindsnews.com 
 
ASIA WILL CONTINUE TO DELIVER OPPORTUNITIES FOR AUSTRALIAN GAS 

Australia’s peak oil and gas body Appea on October 13 said that natural gas has a critical role to play in Asia through coal-
to-gas switching, carbon capture, use and storage (CCUS), hydrogen production, supporting renewables, and the rise of low-
carbon gases. Appea said that IEA’s World Energy Outlook highlighted that as the global energy market is being reshaped to 
meet emissions reduction commitments, natural gas remains an important part of a cleaner energy future. Appea CEO Andrew 
McConville said the versatility of natural gas was underscored by the different roles it was forecast to play across the four 
scenarios outlined in the IEA outlook. “Every scenario represents an opportunity for Australia with high paying, skilled jobs, 
export dollars and taxation revenue to governments for decades,” McConville said. “The IEA has again reaffirmed on a lifecycle 
basis, natural gas has much lower associated emissions than coal in electricity generation and switching to natural gas provides 
an opportunity to lower emissions quickly, particularly in Asia. The report highlights that since 2010 coal-to-gas switching has 
reduced global emissions by around 750 Mt CO2 than they otherwise would have been,” he added. McConville said the oil 
and gas industry is at the forefront of new energy technologies such as CCS and hydrogen while Australian LNG exports to 
Asia will continue to help lower emissions. He said that Appea supports government policy and industry action that targets net 
zero by 2050 across the Australian economy. source : www.naturalgasworld.com 
 
CHINA APPROVES SINOPEC'S LONGKOU LNG TERMINAL  

Chinese state-run energy company Sinopec on October 14 said its Longkou LNG import and regasification terminal project had 
been approved by the National Development and Reform Commission, the country’s highest planning body. The proposed 
terminal will be located in the Shandong province and have a capacity of 6mn metric tons/year. The terminal will have a 
266,000 m3 LNG berth, four LNG storage tanks each with a capacity of 220,000 m3 and other supporting infrastructure. 
The terminal has been included in the list of key oil and gas infrastructure projects jointly issued by the NDRC and the National 

mailto:Sandp@cygnus-energy.com
mailto:Gas@cygnus-energy.com


 

 

Sandp@cygnus-energy.com   Gas@cygnus-energy.com 

(Sale and Purchase)             (Gas projects) 

4 

Energy Administration. Construction work on the terminal is expected to start this year, Sinopec said. Sinopec has approved 
the feasibility study for the project and the basic design is being verified. At present, the company operates three LNG import 
terminals in China: Qingdao, Tianjin and Beihai. source : www.naturalgasworld.com 
 

AN UNPRECEDENTED TIME FOR GAS SHIPPING 
As the world recovers from Covid-19, gas shipping is faced with the challenges of a gas shortage, decarbonisation and 
emerging markets. LNG shipping continues to go through changes and events, some dramatic, some short term and some 
very much longer term. These include, but are not limited to Covid-19, worldwide gas shortages, skills shortages, 
decarbonisation and EEXI. As we, hopefully, are starting to come out of the major effects of the Covid-19 pandemic, our 
thoughts are with those who have lost their lives and their families. We are seeing, some degree, of a return to normality. 
This was evident at Gastech, held as a ‘in-person’ event in Dubai, with several thousand attending. SIGTTO re-opened its 
London Liaison Office in early October, meeting members in person. Additionally, I recently spoke at a conference in London, 
in person, for the first time since Covid. In December, I look forward to this year’s LNG Ship/Shore Interface Conference, 
Europe, due to take place in London. Meeting my own staff, members and other industry players, face-to-face, in person, 
makes a huge difference and the value it gives to even just a basic conversation, compared to the last 18 months of Zoom 
and Team conference calls, is incalculable. A large part of SIGTTO’s engagement with its membership is through face-to-face 
meetings at regional forums, panel sessions and technical committees. With this transition to ‘normality’, SIGTTO is planning 
its autumn board and AGM on 18 November in Athens, Greece, which will be hosted by Naftomar Shipping. This will be 
SIGTTO’s first in-person event since early 2020. It will also be the first time I have been on a plane since early last year! 
We also certainly hope that SIGTTO’s panel meeting, also in Athens, scheduled for the end of March 2022, can go ahead as 
planned – one for your calendars! “The push to decarbonisation continues at an ever-increasing velocity”. Worldwide gas 
shortages and the resultant high prices have seen natural gas thrust into the main news headlines. The reasons for the 
shortages are well documented and I won’t go into them here; however, the LNG shipping sector has seen a huge increase 
in demand with very few vessels unfixed, making SIGTTO’s shipowning members very pleased! A challenge for those same 
members is transitioning their fleets to meet IMO’s targets for reducing greenhouse gas (GHG) emissions by 40% by 2030 
and 50% by 2050, as compared with 2008. The push to decarbonisation continues at an ever-increasing velocity, with IMO’s 
Marine Environmental Protection Committee (MEPC) providing Energy Efficiency Design Index (EEDI) and Energy Efficiency 
for Existing Ships Index (EEXI) requirements for vessels along with the need, for LNG ship operators, to look beyond immediate 
compliance with EEDI and EEXI and to be prepared for the carbon intensity reductions lying ahead which will ensure that gas 
carriers are operated efficiently. Another fresh challenge for the gas shipping industry are the emerging markets for hydrogen 
and CO2, and orders for the first liquid hydrogen and CO2 carriers. Expectations are that the first liquefied hydrogen gas 
carrier, Suiso Frontier, will arrive in Australia late in Q4 2021 or Q1 2022. Northern Lights JV, equally owned by Equinor, 
Shell and TotalEnergies, is moving forward with its CO2 transport and storage infrastructure development. It ordered two 
7,500-m3 CO2 carriers from China’s Dalian Shipbuilding Industry for delivery in mid-2024. This is a fantastic, unprecedented 
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time to be involved in gas shipping, with a great deal of innovation, but the industry must remain vigilant, taking a collective, 
responsible approach to safety. source : www.rivieramm.com 
 
ADRIATIC LNG BEGINS 2021 OPEN SEASON REGASIFICATION AUCTION 

Adriatic LNG has opened submissions for its massive regas capacity auction. The 2021 Open Season began 24 September 
and interested operators are invited to submit their non binding declaration of interest by 23 November and apply to take part 
in the binding auctions from 26 November to 23 December 2021. The auction by Adriatic LNG complies with new rules put in 
place by the Italian Ministry of Economic Development and the Italian Regulatory Authority for Energy, Networks and 
Environment. As a result, Adriatic LNG will be able to offer products with a duration up to 25 years. The company offers 16 
products, consisting of aggregated LNG discharge slots, that can be combined together. Products available for the first auction 
session, closing on 2 December 2021, are published on the Open Season Catalogue of Products for Session 1. Volumes 
offered vary between 1 billion cubic metres (bcm) per year and 1.6 bcm/y of regasified natural gas, with durations ranging 
from 10 years to 24 years 9 months. To increase flexibility, Adriatic LNG allows operators to submit, for certain types of 
products and within specific limits, personalised bids by requesting a reduced duration and/or annual volumes. Adriatic LNG 
said it may organise a second session by 16 December 2021 if the capacity is not allocated in the first session. In this second 
session, available capacity would not be offered as products but as single discharge slots. The company operates the largest 
LNG regasification terminal and the only one able to receive LNG carriers up to 217,000 cm in Italy, located off the Veneto 
coastline. Total regasification capacity offered through the Open Season could reach 153 bcm/y, considering existing capacity 
(1.6 bcm/y of natural gas by the end of 2034, and then 8 bcm/y starting from 2035), already technically available additional 
capacity (1 bcm/y) as provided for in the project for additional terminal capacity submitted to the Ministry of Economic 
Development, and new capacity to be developed (0.5 bcm/y). source : www.rivieramm.com 
 
CHENIERE STRIKES LONG-TERM SPA WITH CHINA’S ENN LNG 

China’s goal to achieve carbon neutrality by 2060, obtaining peak carbon emissions by 2030, will be underpinned by LNG 
cargoes exported from the US. A sales and purchase agreement (SPA) announced in October between a subsidiary of US 
LNG exporter Cheniere Energy and ENN LNG (Singapore) Pte will support China’s goal to achieve peak carbon emissions by 
2030 and carbon neutrality by 2060. Under the SPA, ENN LNG has agreed to purchase about 0.9 mta of LNG from Cheniere 
Marketing on a free-on-board (FOB) basis for a term of approximately 13 years, beginning in July 2022. The purchase price 
for LNG under the SPA is indexed to the Henry Hub price, plus a fixed liquefaction fee. ENN Natural Gas, parent of ENN 
LNG, is acting as guarantor of the SPA. Cheniere president and chief executive Jack Fusco, says the deal “underscores the 
strength of the global LNG market today, particularly in China, and highlights Cheniere’s role as a leading global LNG supplier.” 
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Corpus Christi FID in 2022 
The largest producer of LNG in the US, Cheniere plans to increase liquefaction capacity at its Corpus Christi, Texas, facility 
by 50%. Mr Fusco notes the SPA underpins Cheniere’s efforts to “contract our LNG capacity on a long-term basis in anticipation 
of a FID of Corpus Christi Stage 3, which we expect will occur next year.” Cheniere’s Stage 3 expansion project would add 
seven ‘midscale’ trains that would have a total production capacity of 10 mta, increasing Corpus Christi LNG’s total nominal 
capacity to about 25 mta. China figures to be a primary customer for that LNG. “China is making great efforts to achieve the 
goal of peak carbon emissions and carbon neutrality” “China is making great efforts to achieve the goal of peak carbon 
emissions and carbon neutrality, boosting the reform of the natural gas market, and accelerating the structural adjustment of 
energy consumption,” says ENN Natural Gas board chairman Wang Yusuo. “As one of the world’s leading LNG suppliers, 
Cheniere has great advantages on resource production and supply capacity, which is highly compatible with the fast-growing 
natural gas market in China.” China was the leading importer of US LNG in July, with 42.2 billion cubic feet, followed by Brazil 
(39.6 bcf), South Korea (39.3 bcf), Japan (24.9 bcf) and Argentina (22.8 bcf), according to the most recent report published 
by the US Department of Energy in September. The five countries accounted for 56.3% of total US LNG exports in July. 
According to the report, 97 LNG cargoes were exported from the US in July, almost triple the 31 that left US facilities in July 
2020. The total of 299.9 bcf of exports in July 2021 was 212% more year-on-year. ENN is responsible for gas distribution 
across 235 cities in China, including 63,000 km of transmission and trunk pipelines. About 30% of ENN’s 119 operating 
integrated energy projects use renewable energy, including solar, geothermal and biomass. To achieve carbon neutrality for 
its energy-generating facilities, ENN plans to have an energy mix of 15.64% photovoltaic, 17.04% biomass, 3% hydrogen and 
geothermal and 64.32% natural gas and electricity. Natural gas decarbonisation through carbon capture, storage and utilisation 
will offset 5% of carbon emissions from natural gas consumption each year, starting 2025. As a result of these measures and 
system energy-efficiency improvements of 5% by 2030, ENN expects carbon emission intensity in 2030 to be 48% lower than 
that of 2019, with total emissions reductions of 28.68M tons of CO2e. Source : www.rivieramm.com 
 
MEASURING THE BENEFIT OF COAL-TO-LNG SWITCHING 

Measuring total LNG supply chain methane emissions is imprecise, but there is an even bigger data gap when it comes to 
coal. Without accurate measurement, the benefits of coal-to-LNG switching risk being under-appreciated. The LNG industry 
looks set for steady expansion over the next decade, in particular to supply gas to growing Asian economies chronically 
dependent on coal-fired generation. Whether this is positive for the environment depends on whether the LNG-to-power supply 
chain results in lower greenhouse gas (GHG) emissions than burning locally-mined or imported coal. As the EU’s Methane 
Strategy recognises, the starting point its measurement. There is a big data gap when it comes to understanding the extent of 
methane emissions from the LNG-to-power supply chain, and even more so with regard to the life-cycle methane emissions 
of coal use, even if the benefits are clear when it comes to the point of combustion. Combined cycle gas turbines typically 
produce about half the CO2 emissions of a coal-fired coal plant. The Methane Strategy is important because it offers an 
opportunity to move from the use of estimated standard emissions factors to empirical measurement. In addition, the EU’s 
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proposed Carbon Border Adjustment Mechanism (CBAM) puts the onus on producers in the sectors covered (iron and steel, 
fertilisers, cement, aluminium and electricity) to measure the carbon content of their products or risk having standard values 
ascribed to them. As European countries increasingly take into account full life-cycle emissions of the gas burnt within their 
borders – an approach likely to be adopted in other LNG markets with net zero targets – the ability to provide accurate methane 
emissions measurements will become more important, potentially resulting in premium pricing for the best performing LNG 
sources and the minimisation of carbon costs, either from trading schemes or taxes. 
First term contract for carbon neutral LNG signed 
In July, PetroChina received its first carbon neutral LNG cargo from Anglo-Dutch oil major Shell, following the signing of what 
has been billed as the first term contact for carbon neutral LNG. Emissions from the LNG supply chain will be offset from 
Shell’s global portfolio of GHG reductions projects, such as reforestation. Each independently verified carbon credit represents 
the avoidance of one ton of CO2 equivalent. The contract runs for five years. 
Mountain to climb 
LNG-to-power does not, of course, stack up against renewables in environmental terms because it is a fossil fuel, but 
renewables will struggle to expand fast enough to sufficient scale in emerging economies, where they need to meet both new 
power demand and replace coal-fired generation. This is particularly true as the energy transition itself means increased 

electrification, not just in transport but 
across industrial applications and in 
heating, which will raise demand for 
power. Because of its local availability 
and historically competitive cost, many 
emerging economies remain 
dependent on coal-fired generation. 
China and India, the two most 
populous countries in the world, are 

the most significant. Both are trying hard to expand renewable energy generation, which grew by 15.6% and 7.9% last year 
respectively, but they have a mountain to climb (see Figure 1). In 2020, China generated 4,917.7 TWh of electricity from coal, 
about 63% of total generation and more than 25% higher than total European power generation from all sources. Although 
significantly less then China, India still generated 1,125.7 TWh from coal last year, but this accounts for a larger proportion of 
total national generation – 72%. In contrast, renewable energy generation, excluding large hydro, last year, stood at 863,1 TWh 
in China and 151.2 TWh in India. Coal phase-outs in China and India are thus immensely more challenging than in countries 
like the UK or France, or even in developed economies with relatively high historic dependencies of coal, such as Germany 
and the US. In addition to domestic production, both India and China already import gas. China by pipeline from Central Asia, 
Myanmar and Russia, and as LNG from multiple sources. India is steadily building up its LNG import capacity, with imports 
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reaching 35.8bn m3 last year, up 10.2%, despite the impact of the coronavirus pandemic. Chinese LNG imports jumped 10.6% 
to reach 94bn m3 in 2020. LNG-to-power supply chains could therefore play a significant transitional role in providing early 
reductions in GHG emissions from coal-fired generation, and potentially a longer-term role if coupled with carbon capture, 
utilisation and storage (CCUS). LNG in transport also offers potential in terms of oil displacement, particularly with regard to 
long-distance heavy goods transportation and shipping on inland waterways. 
Data gap 
The key question is whether the emissions reductions are positive when all GHG gases are taken into consideration. LNG 
results in lower CO2 emissions than coal, but the picture is less clear when methane emissions are included. Measured over 
a 20-year time frame, methane is around 86 times more potent in terms of forcing global warming than CO2, and about 28 
times more potent when measured over a 100-year time scale. However, measuring methane emissions is not easy and 
different methods can result in considerably varied results. Methane emissions in the LNG-to-power chain come from upstream 
processing, which includes venting and flaring, as well as fugitive emissions, which occur during transmission and distribution, 
including LNG shipping. Measurement is either top down or bottom up. The former uses aerial methods – planes, drones or 
satellites – and measures methane concentrations in the air. A key problem is that, while aerial surveillance measures emissions 
from all sources, is not easy to ascribe the methane to a particular land-based activity as methane comes from multiple 
sources, including agriculture. The bottom-up approach is site specific, but based on a representative sample of ground level 
devices, which may not capture all individual points of emissions, potentially leading to under-reporting. Ground-based 
measurements generally use standard emissions values for particular activities multiplied by gas volumes. Activity levels for 
different sites change and periods of very high emissions from unmeasured emissions points can be missed. Using both 
methods and then reconciling the data provides the most complete picture, but one that still lacks accuracy. Broadly, non-
industry actors, such as non-governmental organisations and governments, assume that industry measurements under-estimate 
the extent of methane emissions, which suggests that confidence in methane emissions measurements will only rise when they 
are made by independent third parties rather than the oil and gas companies themselves. 
Upstream emissions 
The majority of methane emissions result from upstream activities, which vary considerably depending on the type of gas field 
and the level of venting and flaring (see Figure 2). Particularly when it comes to combined oil and gas extraction, this can 
depend on the level of gas takeaway capacity, which might lag that of oil – examples being Brazil’s subsalt oil development 
and US Permian basin oil extraction. It also means that methane emissions levels are not static but can change over time. In 
addition, for countries with large gas systems, such as Russia and the US, gas is comingled from different fields with different 
methane intensities, complicating any assessment of the methane intensity of the gas flowing to consumers via a pipeline or  
into an individual LNG plant. LNG projects with dedicated upstream operations – for example Qatar’s North field expansion – 
therefore have a considerable advantage when it comes to GHG emissions measurement and abatement. In many cases, 
aggregated national upstream data is used to calculate average methane intensities which are then applied across the board. 
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These fail to differentiate LNG operations that could have much higher 
or lower methane intensities, depending on the source of their feedstock 
gas and the design of the LNG plant. The EU’s Methane Strategy 
proposes calculating national methane supply indices, which could 
unfairly penalise low GHG intensity LNG operations and unfairly benefit 
those with higher methane intensities. 
 
Coal’s methane emissions 
While the focus is on methane emissions 
from the LNG-to-power supply chain, 
calculating whether gas-for-coal switching is 
environmentally beneficial has to take into 

account the methane emissions from coal mining, processing and transportation as well. Coal sector 
methane emissions are significant. The International Energy Agency (IEA) Methane Tracker puts 
global coal mine methane emissions for 2018 at 40mn mt, compared with 79mn mt from the oil 
and gas sectors combined, split about equally between the two energy sources. However, as the 
Oxford Institute for Energy Studies (OIES) paper Methane Emissions from Natural Gas and LNG 
Imports notes “data on methane emissions from coal mining are lacking, fragmentary and complex”. 
Moreover, “Comparisons of emissions from coal and natural gas which compare CO2 emissions 
from combustion of the two fuels, often add methane emissions from gas, but fail to include methane 
emissions from coal. The IEA says electricity produced from gas transported as LNG results on 
average in 45% lower GHG emissions than coal, but the OIES notes that the key phrase is “on 
average”. This is because just as the methane intensity of LNG operations varies, so too does the 
methane intensity of coal from different countries. GHG calculations for gas-to-coal switching need 
accurate assessments of both the methane emissions from the LNG consumed and the displaced 
coal. 
Promoting methane mitigation projects 
According to the IEA, methane emissions reductions from oil and gas operations are among the most cost-effective actions 
that governments can take to achieve global climate goals. Under the agency’s Sustainable Development Scenario, oil and 
gas sector methane emissions need to fall from around 72mn mt of methane in 2020 to about 20mn mt in 2030. This means 
a drop of more than 70% from a year when methane emissions were low because of the general fall in oil and gas activity as 
a result of the coronavirus pandemic. The IEA believes this reduction is technically feasible, and that a significant share could 
be abated at no net cost to companies because methane is a saleable commodity. However, the IEA also notes that many 
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companies often do not take advantage of the opportunities. There is a lack of knowledge about the extent of methane 
emissions, the abatement technologies and a general concern that identifying methane emissions will only lead to higher 
compliance costs. Moreover, the agency says “methane abatement may falter without policies that require and incentivise 
productive use of natural gas,” a statement difficult to reconcile with the environmentally-driven need to reduce gas use overall. 
Economics versus regulatory compliance 

LNG producers are increasingly focussing on GHG emissions 
reductions from their operations, principally through decarbonising 
power usage at LNG plants, for example by using electric drive 
motors powered by renewables for compression and by building 
CCS facilities, both of which target CO2 emissions. The EU’s 
Methane Strategy suggests at least an equal focus on methane 

emissions will be necessary, which will require better developed and transparent measurement, reporting and verification (MRV) 
systems for individual LNG-to-power supply chains. This will require a change in company priorities. Methane emissions 
mitigation projects are generally weighed up on a financial basis – often the costs of measurement, intervention and abatement 
either do not cover the potential rewards or do not provide a sufficiently compelling business case to compete with other 
demands within the company for capital. The EU’s Methane Strategy is in part an attempt to change the balance in company 
decision-making by creating disincentives for not pursuing methane emissions reductions projects – i.e. regulatory compliance 
becomes the main factor pushing forward projects which might otherwise not meet a company’s expected rate of return and 
thus a positive investment decision.   
Source : www.naturalgasworld.com 

 
BASHING BLUE HYDROGEN: FALSE NUMBERS, FLAWED MODELS  

A recent scientific paper claiming that “blue hydrogen” produces more greenhouse gas emissions than coal or diesel oil has 
received wide publicity. Independent energy expert Roger Arnold explains why the numbers and models used in the paper are 
untenable.In the August 12, 2021 issue of Energy Science and Engineering, Cornell’s Robert W. Howarth and Stanford’s Mark 
Z. Jacobson published a paper titled “How Green is Blue Hydrogen?”, in which they claim that the “global warming potential” 
(GWP) of blue hydrogen (based on natural gas with CCS) is higher than that of coal or natural gas. The paper created quite 
a stir. News accounts of the claims in the paper have been widely carried.In the abstract of the paper, the authors, who are 
known for their advocacy of “100% wind-water-solar” roadmaps, state: “We undertake the first effort in a peer-reviewed paper 
to examine the lifecycle greenhouse gas emissions of blue hydrogen accounting for emissions of both carbon dioxide and 
unburned fugitive methane. Far from being low carbon, greenhouse gas emissions from the production of blue hydrogen are 
quite high, particularly due to the release of fugitive methane.” However, the numbers and models they use in the paper are 
deeply flawed. We will look at three assumptions made in the report that can be easily seen to be misleading or incorrect. 
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First, as has been pointed out by Ted Nordhaus of the Breakthrough 
Institute, the study employs a 20-year window to assign a 
greenhouse gas equivalency to methane instead of the 100-year 
window that the IPCC uses. Methane has an expected lifetime in the 
atmosphere of only around 12 years. While it’s present, it is a very 
potent greenhouse gas. Gram for gram, it’s over 100 times more 

potent than CO2. But it goes away. Integrating its warming potential over a 20-year window gives it a CO2 equivalency of 86 
– the figure that Howarth and Jacobson use in their study. Over a 100-year window, though, it’s only 28. That is one third of 
the figure that Howarth and Jacobson employ. It’s lower, because over most of that 100 years, the emitted methane will be 
long gone. Using the 20-year equivalency exaggerates the overall impact of methane emissions. 
Fugitive emissions 
Secondly, Howarth and Jacobson’s study assumes a figure of 3.5% for the fugitive emissions from all gas production. It’s the 
adjusted sum of two parts. The first is an estimate of upstream emissions from oil and gas field operations. They put this at 
2.6%. The second is an estimate for everything else. They put that at 0.8%. The sum, 3.4%, is then adjusted upward by 0.1% 
to account for a small difference between net production (excluding upstream leakage) and net consumption. They don’t specify 
the source of the difference. Presumably it’s from gas consumed in gas processing and pumping operations. One could get 
lost in debating whether the 3.5% estimate is too high, too low, or about right. It’s lower than some that one can find and 
higher than most others. The 2.6% part comes from an unpublished synthesis by Howarth of 20 studies of 10 non-conventional 
oil and gas basins. It’s based on satellite measurements of methane concentrations, combined with statistical models of winds 
and gas dispersion in the lower atmosphere around the times of the observations. So let’s assume it’s good, at least for those 
fields. All of which, however, is beside the point. Gas emissions from non-conventional fields – shale plays where fracking is 
required to produce oil and gas – are known to be substantially higher than from conventional fields. The reason? Flaring in 
non-conventional fields is much higher than in conventional fields. The preponderance of methane leakage will be from flaring. 
A recent study by the Natural Resources Defense Council (NRDC) found that 11% of flares in the Permian Basin were partially 
or wholly unlit, emitting large amounts of methane. The salient point, however, is that virtually all flaring 
activity, in terms of volume flared, involves associated gas from oil wells. They are wells that, for one 
reason or another, are not connected to the system for collection and distribution of natural gas. Divorced 
from that system, they have nothing whatsoever to do with end use applications that consume natural gas. 
Wells that do feed into the natural gas system very rarely flare gas. Aside from tiny amounts that are 
released in maintenance operations, they have no reason to flare. All the gas they produce feeds into the 
system. What this means is that the 2.6% figure for upstream emissions of methane grossly overstates the 
emissions that are actually associated with use of natural gas. If we decline to use natural gas for hydrogen 
production, it will not reduce those emissions. If we do use it for hydrogen production, it will not increase them. It could even 
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have the opposite effect. The added demand could raise natural gas prices, providing oil well operators with incentive to 
connect their wells to the gas infrastructure and stop wasting so much associated gas in unreliable flares. Some estimates 
suggest flaring accounts for 4% of global gas consumption, making it “low hanging fruit” for simultaneously increasing the 
supply of natural gas and reducing fugitive emissions. 
Capture efficiency 
The third problem with the paper is that it uses a naive model for the SMR process and carbon capture that is not what would 
likely be deployed for production of blue hydrogen. The study assumes, among other things, a capture efficiency of just 65% 
for production of blue hydrogen from natural gas. That’s unreasonably low – a 95% capture efficiency is feasible. It would result 
in one seventh the carbon emissions. Technical aspects of blue hydrogen production, whether by steam methane reforming 
(SMR) or other methods, are the domain of chemical process engineers. Neither Howarth nor Jacobson are chemical process 
engineers. Howarth lists himself as a “biogeochemist”, while Jacobson is a professor of civil engineering. They are credentialed 
and affiliated with respected universities. But they either have a limited understanding of reforming processes and efficient 
ways to capture CO2, or they have deliberately chosen to employ a naive model for their study. The model they use is highly 
sub-optimal for production of blue hydrogen. For gray hydrogen, the authors, citing an IEEE article from 2004, state that it 
takes between 2.0 and 2.5 kWh to drive the production of 1 m3 of hydrogen. That range is realistic for a lot of SMR plants 
built over the years. Most are associated with oil refinery operations or large fertilizer or petrochemical plants. In that 
environment, it’s expedient to burn additional feed gas with air in a furnace to supply heat to the reaction tubes in which the 
SMR reaction takes place. It’s not the most energy-efficient way to produce hydrogen, but it’s relatively cheap and does the 
job. If one is not concerned about carbon emissions, it’s an appropriate and well-proven design. If one is concerned about 
carbon emissions, then burning additional feed gas with air is a poor choice. It gives rise to the need to separate CO2 from 
nitrogen in the flue gas. A better choice is oxy-combustion, in which the extra feed gas is burned in a mix of recycled CO2 and 
oxygen. The “flue gas” is then a nearly pure CO2 stream. No costly separation step is needed, and capture efficiency is 100%. 
Of course, a supply of nearly pure oxygen is needed. That’s not particularly hard to arrange. If the reformer is part of an 
ammonia fertilizer plant, then there will already be a large cryogenic air separation unit (ASU) within the facility. It’s to provide 
nitrogen for making ammonia, but it also produces a “waste” stream of nearly pure oxygen. Another option is to marry blue 
and green hydrogen production systems. Electrolysis of water for one unit of green hydrogen provides enough “waste” oxygen 
for about three units of blue. SMR adapted for oxy-combustion and capture of nearly all CO2 emissions is an existing 
technology. It’s been commercially implemented for supplying CO2 to conventional oil fields in the Permian basin for enhanced 
oil recovery (EOR). But there are other candidate technologies that would be even better. (See box) 
Going forward 
Fortunately, Howarth & Jacobson’s paper did receive some pushback from well-known experts. Michael Liebreich, founder of 
think tank Bloomberg New Energy Finance, tweeted: “If you make implausible assumptions, you get implausible results.”We 
need clean hydrogen, for a variety of reasons. Eventually, we will have to pay the energy price to extract it from water. With  
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or without CCS, we won’t be able to rely on cheap reforming of energy-rich hydrocarbons indefinitely. But until we actually 
reach a 100% clean energy economy, truly green hydrogen can only be produced by clean energy at times when there is no 
competing use. For now and for a decade or more to come, those times will not occur often enough to make green hydrogen 
economically competitive. We need a practical way to clear a path for the hydrogen economy. That means we need blue 
hydrogen 
HOW TO DO BLUE HYDROGEN: HERE ARE SOME OF THE TECHNOLOGY OPTIONS 
It’s important to note that when production of blue hydrogen begins to ramp seriously upward, we won’t be seeing CCS simply 
tacked on to existing SMR plants. The market will be large enough to justify new plant designs, specifically optimised for the 
production of blue hydrogen. They will be designed by professionals who truly know what they’re doing, to leverage cheap 
renewable energy and to minimise consumption of natural gas. Energy to drive the basic reforming reaction might be supplied 
by clean electricity or by concentrated solar thermal energy, so that the hydrogen output has a greater free energy for heat 
generation than the hydrocarbon feedstock from which the hydrogen was made. That would certainly confound suggestions 
that blue hydrogen would be dirtier than using natural gas directly. I don’t know what the winning design for a blue hydrogen 
production plant will ultimately be. A very strong candidate, however, is described in a May 2019 report published in Science. 
It’s electrified methane reforming. In that process, the energy to drive the reforming reaction comes from ohmic heating from 
electrical currents in SMR reaction tubes. There are many potential advantages. One is that no feed gas whatsoever is 
consumed to provide the heat. There is no flue gas, and no CO2 needing to be captured from it. If the electrical energy for 
electrified methane reforming comes from clean energy resources, the product can be considered a form of green hydrogen. 
But by my own rough calculations, the hydrogen yield, per kWh of electricity input, would be about 6 times higher than for 
electrolysis of water. This could provide an interesting resolution to the ongoing blue vs green hydrogen debates. Combine 
them, and enjoy the best of both worlds. Electrified methane reforming is by no means the only advanced process that has 
been implemented or is under investigation. There are many more options. One example is an approach proposed by Norwegian 
technology firm GTI that employs fluidised calcium oxide to capture and remove CO2 from the downstream water shift reactor 
of an SMR plant. CO2 removal shifts the reaction equilibrium toward more complete hydrogen conversion and minimises the 
concentration of CO in the product stream. Source : www.naturalgasworld.com 
 
THE IEF’S METHOD FOR METHANE 

Since this feature appeared in the September issue of our Gas in Transition magazine, the IEF has published its report on 
methane measurement methodology, The International Energy Forum (IEF) is creating a new methodology for quantifying 
emissions from the energy industry, its chief economist tells NGW in an interview, with a white paper on the initiative due to 
be published in early October. The Riyadh-based international organisation, comprised of energy ministers from 71 countries 
including both major producers and consumers of energy, launched the initiative in June, in partnership with data analytics 
company Kayrros. It held its first workshop with members the same month. While the importance of addressing energy sector 
methane emissions is widely recognised, quantifying them accurately is difficult. What is even more difficult is reaching a 
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consensus among stakeholders on the methods to use, and this ultimately hinders efforts to reduce them. This is a hurdle that 
the IEF is looking to overcome. “There is a clear absence of a widely endorsed and standardised methodology for methane 
emissions in the energy industry,” IEF chief economist Leila Benali says. The biggest discrepancies are found when comparing 
results from using so-called top-down and bottom-up methods for quantifying emissions. Top-down methods refer to the use 

of aircrafts and increasingly satellites to quantify methane in the 
atmosphere, whereas bottom-up methods refer to ground-level 
investigations, including the leak detection and repair (LDAR) 
cameras. Both types of methods have merits and limitations. Top-
down methods, for example, lack detail about individual sources but 
can provide comprehensive information about emissions on a broader 
scale. Satellite data can also flag up major, unexpected emitting 
sources that might have otherwise been missed. But it does not work 
offshore or in equatorial regions because of sensor reflectivity, and 

there can be issues with separating out emissions from different sectors. Bottom-up methods can more accurately quantify 
emissions from an individual facility or device, and then a representative sample of such units can be used to quantify emissions 
across the oil and gas industry. But limitations on how much infrastructure can be inspected can mean that significant, 
unexpected sources of emissions can be overlooked. Top-down methods typically indicate emission levels many times higher 
than the estimates made from ground-level surveys. This why the IEF is pursuing an “inclusive approach”, to determine 
emissions as accurately as possible, Benali says, “but more importantly we are looking for acceptance of the most cost-
effective methodology by all the stakeholders.” The forum intends to pair publicly available satellite data from the European 
Space Agency’s Copernicus programme with an inversion model and ground-level context. “We are definitely aware of the 
limitations of using raw satellite data alone,” Benali says. “It can be obstructed or even distorted by large bodies of water like 
oceans and lakes, high humidity clouds, meteorological conditions. You have geographic abnormalities, you have temporal 
issues. It is also difficult sometimes to discern when there is overlap with other potential sources like agriculture. It is very 
difficult to accurately measure over wetlands, snow and along the equator.” Meanwhile ground-level quantification is costly and 
time-consuming, and not IEF members can afford such expensive monitoring campaigns. “Neither top-down or bottom-up 
estimates are perfect on their own, but we want to reconcile the methodologies and we want to bring in region specific 
operational data modelling and artificial intelligence,” she says. The goal is to provide the forum’s members with a methodology 
that can help them present credible national climate plans ahead of the UN Climate Change Conference (COP26) in November. 
There are significant developments in methane regulation on the horizon. The European Commission is currently drafting new 
requirements on detection and mitigation of methane emissions in the oil and gas industry, and aims to publish a legislative 
proposal later this year. The US government is also working on introducing new rules on energy sector methane emissions. 
Besides penalties for non-compliance with standards, regulation needs to provide incentives that bring about better technologies 
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to quantify methane emissions more accurately, Benali says. The improved and larger volume of data resulting from this 
technology would in turn better inform future regulation. 
Financing concerns 
Amid unprecedented uncertainty about future levels of oil and gas demand, Benali says there is a risk of underinvestment in 
energy supply. She points to difficulties in accessing capital, although she rejects that this is only the result of investors having 
concerns over the sector’s climate impact. “There is a myth that investors have been abandoning the sector because they’re 

so concerned about ESG risks and stranded assets,” she explains.Instead, while the industry remains an 
attractive one for investors, lower shareholder returns over the past decade have made it more difficult to 
obtain financing. But the situation has improved recently, as investors have been enticed back to the industry 
through promises of relatively stable dividends and returns on capital. A number of the world’s biggest oil 
companies announced lower dividends in the wake of the pandemic, but have since increased them again 
and resumed buybacks. Many of those companies have pledged to scale back oil and gas investment and 
spend more on renewables and other clean energies. “I don’t think we can rely on the traditional funding 
models for clean energy R&D,” Benali says. “There needs to be an understanding of what type of 
technologies are available today, the new technologies that need to be developed tomorrow, and the new 

funding models will need to accompany that.” She called for policymakers to create more frameworks for diversified financing 
of technology R&D. “Financial markets have to become more mature in many parts of the world,” she says. “The second area 
that is definitely overlooked is domestic energy pricing transparency,” she continues. “It’s critical to de-risk policy and encourage 
investments and funding, but we want to get away from the traditional bashing of energy incentives. But if we can standardise 
how you price energy across the world, including carbon accounting, in domestic pricing and energy trade, that will increase 
transparency.” New business models are needed for new clean fuels like hydrogen and ammonia, she says. “We require new 
contractual supply frameworks and new policy frameworks that take into account localised conditions, she says.Source : 
www.naturalgasworld.com 
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