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The Industrial Wood Pellet Industry is Relatively New!

2018 was the twenty-year anniversary of 

the beginning of the North American Industrial Wood Pellet Export Era

21 years ago on April 6th 1998, the first trans-ocean bulk shipment of wood pellets from north America arrived and 

began discharging 15,000 metric tonnes of wood pellets at the port of Helsingborg, Sweden.

FutureMetrics' partner and operations expert, John Swaan, entered into the first offtake agreement for 

bulk pellet delivery from north America, produced the pellets at his pellet plant in Prince George, BC, (now known as 

Pacific BioEnergy) and loaded the ship, the Mandarin Moon, in Prince Rupert, BC on February 9, 1998.



The reason that this industry exists: 
CO2 AND as a transition to a non-fossil fuel future.





If the trend in the chart below is followed, we will release most of the geologic 
carbon sequestered over hundreds of millions of years 
over a span of about 250 years.

Curve is from a simulation by FutureMetrics



Industrial Wood Pellet Markets



Industrial wood pellets are used as a substitute for 
coal in large “pulverized coal” power plants.

The fuel is pulverized into dust and then transported 
in pipes to burners on the sidewalls of the boiler.

Pellets pulverize into dust, wood chips do not.

Also, the dried and densified pellet fuel optimizes 
transportation costs.





About 99% of all large utility power boilers are pulverized coal systems



Because the net carbon released by generating from wood pellets is 
significantly lower than the net carbon released by generating from coal

AND

Thermal power generation provides on-demand and baseload power.

Why Wood Pellets?



The foundation for zero carbon emissions in combustion is the 
SUSTAINABLITY OF THE FOREST RESOURCES.

As long as the growth rate equals or exceeds the 
harvest rate, the net stock of carbon held in the 

working forest landscapes are held constant or are 
increasing and the 

atmosphere sees no net new carbon dioxide.

The limits to the growth of the industry are set by the 
growth rates of working forests.



Drax Power Station, UK.  Largest thermal power station in the UK.
Produces an average of 6.5% of UK power demand from renewable pellets.  

Four of six 650 MW units run on 100% pellets.  About 7.5 million metric tonnes of pellet fuel per year.



Ontario Power Generation has converted the 
200 MW Atikokan station from coal to 

100% white pellets with no loss of reliability or output.  

Pellet storage silos



Over one week in the UK we can see how wind and solar fluctuate dramatically.  
The grid needs steady reliable low-cost on-demand or baseload low-carbon power.
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It is not possible to eliminate coal “overnight”. 



Sustainably produced pellets as a substitute for coal in power plants is a 

well-established option that should be included in all strategies for

a rational and reliable off-ramp to a more decarbonized future.



Historic Wood Pellet Production (includes industrial and heating pellets)



This is a slide you can look closely at later when you 
download to the PPT.

2018 Biggest Importers are:
• The UK (7.8 million tonnes)
• South Korea (3.5 million tonnes)
• Denmark (3 million tonnes)
• Italy (2.1 million tonnes) <= for heating 

markets

2018 Biggest Exports:
• US (5.2 million tonnes) 
• Baltic States (2.6 million tonnes)
• Vietnam (2.6 million tonnes)
• Canada (2.3 million tonnes)



After 2020, under 
current policy, 
growth in Europe 
and UK is over.

Japan and South 
Korea are the 
major new 
growth markets.

US !!



S. Korea



South Korea



S. Korea Renewable Portfolio Standard (RPS).

The RPS program requires 21 power companies to steadily increase their 
renewable energy mix in total power generation. 

Utilities must generate or buy REC’s to meet their RPS 
obligation, or pay a fine of 150% of the average REC price for 

every MWh they are short of their obligation.

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Previous 2.0% 2.5% 3.0% 3.5% 4.0% 5.0% 6.0% 7.0% 8.0% 9.0% 10.0%  

Revised 2.0% 2.5% 3.0% 3.0% 3.5% 4.0% 5.0% 6.0% 7.0% 8.0% 9.0% 10.0%



S. Korea - New REC Weighting for Biomass

Technology Previous
Update -

Operational Update - New

New Build 1.5 1.5 0.5*

Full Conversion 1.0 1.0 0.5

Co-Firing 1.0 1.0 X

• The new weightings significantly reduce or eliminate REC 
awards for all types of biomass.

• Positive – Has the effect of firming REC prices.

* New builds started by Dec 2018 still receive 1.5 RECs; after that 1.0 
RECs through June 2019; thereafter 0.5 RECs.



Strong 
downside risk

due to 
uncertain REC 

prices.



If REC prices go low enough, S. Korean utilities may go to 100% coal and pay the fine!

South Korea's wood pellets demand dipped in the week, as a result of lower renewable energy credit (REC) spot prices in the country. The REC 
price closed at W70,000/REC ($60.83/REC) on 23 April, according to Korea Power Exchange data, which is about $24/REC weaker than the 
average REC spot closing price in 2018 of W97,689/REC ($84.89/REC). At least one South Korean utility was heard to be considering putting 
the co-firing of wood pellets on hold because of the fall in REC spot prices. [from Argus Direct, April 24, 2019]



Japan





Biomass demand in Japan is primarily driven by three policy 

components: 

• The Feed in Tariff (FiT) support scheme for renewable energy 

• Coal thermal plant efficiency standards

• Carbon emissions targets

The only policy instrument that provides a monetary incentive 

is the FiT. 



Evolution of the FiT

The FiT tariff was revised downwards from 24 yen to 21 yen and is now it is 

determined by public tender.  

The FiT is fixed for 20 years (no adjustment for inflation)

FiT money comes from the ratepayers, therefore it is designed to have a ceiling in 

order to avoid too much burden on the ratepayers. 

Current approved FiT projects support substantial quantities of 

renewable power. 



In 2016, METI released a paper from its Working Group on Thermal Power 
Generation describing efficiency standards for thermal plants. The paper 
develops standards based on “Best Available Technology” (BAT) that is 
economically viable for various types of fuel. The standards presented in the 
paper are 41% design efficiency for coal plants.

http://www.meti.go.jp/committee/sougouenergy/shoene_shinene/sho_ene/karyoku/pdf/report01_01.pdf

Thermal Power Plant Efficiency Calculation

𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =
𝑝𝑜𝑤𝑒𝑟 𝑜𝑢𝑡𝑝𝑢𝑡 (𝑀𝑊ℎ)

𝑓𝑢𝑒𝑙 𝑖𝑛𝑝𝑢𝑡 (𝑀𝑊ℎ)
35% =

35 𝑀𝑊ℎ

100 𝑀𝑊ℎ

Coal Plant Efficiency Calculation with Biomass Co-Firing Deduction

𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =
𝑝𝑜𝑤𝑒𝑟 𝑜𝑢𝑡𝑝𝑢𝑡 (𝑀𝑊ℎ)

𝑐𝑜𝑎𝑙 𝑖𝑛𝑝𝑢𝑡 𝑀𝑊ℎ − 𝑝𝑒𝑙𝑙𝑒𝑡 𝑖𝑛𝑝𝑢𝑡 (𝑀𝑊ℎ)
41.2% =

35 𝑀𝑊ℎ

100 𝑀𝑊ℎ − 15 𝑀𝑊ℎ

Minimum Efficiency Requirements

http://www.meti.go.jp/committee/sougouenergy/shoene_shinene/sho_ene/karyoku/pdf/report01_01.pdf


Estimate of Pellet Demand to Meet 
Minimum Efficiency Requirements

Type of Power 

Station

Share of 

Coal 

Generation

Output 

(GWh/year)

Actual 

Efficiency

Coal 

Consumption 

(Tonnes/year)

Target 

Efficiency

Co-firing 

needed get to 

Target

Wood Pellets 

required 

(Tonnes/year)

Ultra Super-Critical 60.12% 134,600       41.5% 44,938,500      41.52% -                       

Super-Critical 27.82% 62,300         39.9% 21,649,800      41.00% 2.71% 899,520              

Sub-Critical 12.06% 27,000         37.7% 9,927,800        41.00% 8.05% 1,226,264          

100.00% 223,900       40.61% 76,516,100      41.00% 2,125,784      



2020 to 2025 an 
increase of about 6 
million tonnes per 

year of pellets



Pellets 2.0?
The future of pellets?

Pellets have been the same for many decades.  

It is time for an evolution to version 2.0.  

But the benchmark has to be competitive in terms of 
delivered cost per gigajoule with white pellets.



Black pellets, generally refer to two distinct technological approaches to developing an 

advanced wood pellet: torrefaction and steam explosion (“SE”). 

FutureMetrics has not as yet analyzed a torrefaction technology that is economically 

competitive with white pellets. 

FutureMetrics has analyzed the Arbaflame technology for producing SE pellets and has 

determined that the technology is competitive with white pellets on a $/GJ basis.



Several advantages of SE pellets are:

• In contrast to white pellets, SE pellets will not disintegrate when they get wet.  They maintain 

their mechanical characteristics after prolonged exposure to moisture.

• SE pellets have a higher volumetric and gravimetric energy density than white pellets (~31% 

more GJ/m3). This means significantly more energy can be stored or transported per unit of 

volume.

• SE pellets are hard and durable and produce significantly less dust (fines) when handled. 

Much lower explosion risk.

• Power requirements for pulverizing SE pellets at the pulverized coal power station are 

significantly lower than the power requirements for pulverizing white pellets. This saves 

power plants hundreds of thousands of dollars (or more!) per year in operating costs.



The steam explosion process causes the lignin to emerge on the surface of 

the fine wood fibers in the form of small beads.  

These beads, when the fiber is densified in the pellet press, form a film-like surface coating on the broken-

down wood fibers and results in hard, highly water-resistant pellets that produce almost no dust (fines). 

Photos of Arbaflame SE pellets



The impact of higher specific energy content in GJ/tonne (about 19.5 for SE and about 17.5 for 
white) and bulk density (about 790 kg/m3 for SE versus about 650 kg/m3 for white) on 

transportation costs per GJ delivered is another characteristic of SE pellets that gives them an 
advantage over white pellets.

A fully loaded 60,000 cubic meter vessel will carry about 682,000 GJ of energy with white 
pellets and about 924,000 GJ of energy with SE pellets.  
Lower cost and lower CO2 footprint per GJ delivered.

Impact of Higher Gigajoules per Cubic Meter



Are SE Pellets Cost Effective?



Yes with BioChem – Mass and Energy is Not Wasted      BioChem



Biochemical Recovery

The reactor conditions are controlled such that hemicellulose hydrolysis produces furfural.  
Furfural is selling for more than $1,500 per tonne in large liquid commodity markets.

Production of furfural adds a net equivalent of 
~$17 per tonne to the project revenue allowing 

the price for the SE pellets to be competitive on a 
$/GJ basis with white pellets.

Perhaps the FUTURE is a 
facility that is an integrated SE 

pellet and biochemical 
factory.

Reactor Condensate:



The EU has launched its biggest Research and Innovation program ever for decarbonization:   –
HORIZON 2020

HORIZON 2020 - €80 Billion research and innovation program

Arbaflame has received a 19 million euro EU grant 

Horizon 2020 is the biggest EU Research and Innovation programme ever with nearly 

€80 billion of funding available over 7 years (2014 to 2020)

▪ The project includes the construction of a SE pellet and biochemical 

production unit; integrated at Engie’s power plant at the Port of 

Rotterdam using power, waste heat, and low-pressure steam from 

the power station to run the new pellet/biochem factory.

▪ Engie will use the fuel, and the biochemicals will be used by industry

▪ EU will utilize the project as a showcase and promote similar 

conversions of about 300 CHP’s in Europe that currently run on coal

Consortium partners



Thank you

Bill Strauss – WilliamStrauss@FutureMetrics.com

Bill enjoying BC powder – March 2, 2019

mailto:WilliamStrauss@FutureMetrics.com
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Estimated CIF Prices For Pellets from Canada, Vietnam, and Australia to Japan
(US$ per metric tonne)

Canada Vietnam Australia 3-month mkt share weighted moving average Trend

source: International trade data; April 2019; Analysis by FutureMetrics

About $195/tonne




