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Recently, Neste Oil and DONG Energy joined their forces to develop an integrated process to
produce renewable diesel and aviation fuel based on agricultural residues.

Advanced biodiesel brings multiple benefits

An advanced biodiesel developed and produced by Neste Oil - the world's largest producer of 
premium-quality renewable fuels - brings immediate improvements in tailpipe emissions in 
existing vehicles, most notably in vehicles without sophisticated after-treatment technology. 
The advanced biodiesel is estimated to be the most groundbreaking Finnish business 
innovation of the new millennium.

The NEXBTL renewable diesel produced from 100 percent renewable inputs can achieve a 40-90 
percent reduction in greenhouse gas emissions compared to fossil diesel. Using the diesel can 
reduce fuel consumption by up to 5 percent, depending on the vehicle, driving style, and conditions 
under which it is used. 

Neste Oil trialed its renewable diesel in 300 buses of 17 different types in Helsinki over a period of 
three years, some using a 30 percent blend, and some using 100 percent renewable diesel. 

Buses running on 100 percent renewable diesel did not experience any problems with their engines, 
even when temperatures dropped to -25 degrees Celsius, and the average reduction of local 
emission particulates was as high as 30 percent.

Most of cities' transportation systems are powered by fossil fuels. For instance, some 40 million 
people in the 115 largest cities in the European Union are exposed to air exceeding WHO air quality 
guideline values for at least one pollutant.

In addition to road transport, high-quality advanced biofuels can be used as aviation fuel, 
compatible with existing jet engines. Neste Oil's renewable aviation fuel was used for 1,187 
Lufthansa flights, providing a 1,471-ton reduction in CO2 emissions.) siirrän ehkä muualle

Advanced biofuels can be also used in other industries, such as in the plastics and chemicals 
industries, to replace fossil raw materials.

http://www.biofuels2050.eu/


Compatible with existing infrastructure
NEXBTL renewable diesel is produced by hydrotreating vegetable oil or animal-based waste fats, 
and is classified as hydrotreated vegetable oil (HVO). In terms of its chemical composition, it is a 
hydrocarbon comparable to fossil fuel. 

As a result, it can be used as such in all modern diesel engines or blended with fossil diesel. It is 
also compatible with existing distribution and logistics systems and does not require any additional 
investments to be made to these systems.

High performance from NEXBTL renewable diesel
Premium-quality NEXBTL renewable diesel outperforms both conventional 
biodiesel and fossil diesel by a clear margin.

Benefits of in brief:

* Compatible with all diesel engines – in cars, buses, trucks and non-road 
machinery;
* Engines perform better, are more fuel-efficient, and have cleaner combustion;
* Excellent cold weather performance;
* No blend wall – can be blended up to 100 percent;
* Fully compatible with existing distribution and logistics systems;
* Can be stored over long periods of time with no deterioration in quality oil 
and waste fats into premium-quality fuel.

Field trials have shown that using 100 percent NEXBTL renewable diesel 
reduces vehicle emissions significantly compared to conventional sulfur-free 
fossil-diesel:

* Fine particulates are 33 percent lower and the number of particulates is also 
smaller; 
* nitrogen oxides (NOx) are 9 percent lower; 
* hydrocarbons (HC) are 30 percent lower; 
* carbon monoxide (CO) is 24% lower, and; 
* polyaromatic hydrocarbons (PAH) are also reduced.

Expanding raw material base
Neste Oil works closely with a number of leading research institutes and companies in the 
renewable raw material research field. The company’s R&D network in this area includes over 20 
universities and research bodies in Finland and elsewhere.

The company is continuously expanding the raw material feedstock. Currently Neste Oil uses over 
10 different raw material in its renewable diesel production. According to research results, algae oil 
and microbial oil, together with wax derived from wood-based biomass, can all be used as 
feedstocks for producing NEXBTL renewable diesel.

Recently, Neste Oil has joined forces with DONG Energy, one of the leading energy groups in 
Northern Europe, to develop an integrated process to produce renewable diesel and aviation fuel 
based on agricultural residues.

http://www.nesteoil.com/default.asp?path=1,41,11991,22708,22709,22710


"Increasing the use of waste- and residue-based feedstocks is one of our most important strategic 
goals, and microbial oil produced from forest industry and agricultural residues, such as straw, is 
one of our potential future feedstocks," says Lars Peter Lindfors, Neste Oil's Senior Vice 
President, Technology. 

"Our cooperation with DONG Energy is a continuation of Neste Oil's ongoing microbial oil 
research, and joint technology development will support our efforts aimed at developing technology 
capable of producing microbial oil on an industrial scale."

DONG Energy's technology will be used in the first part of the process to pre-treat biomass and 
produce cellulosic sugars that can be converted into microbial oil with Neste Oil's technology. The 
companies have already passed the laboratory and pilot phase, and the technologies must now be 
optimized and verified on a larger scale. 

Groundbreaking Finnish business innovation

Neste Oil’s NEXBTL renewable diesel has 
been named the most groundbreaking Finnish 
business innovation of the new millennium in 
a survey by the financial magazine, 
Talouselämä.

"We are very flattered for this recognition. We 
will continue research work focused on 
expanding the renewable diesel feedstock base 
and NEXBTL technology,” says Neste Oil's 
SVP, Technology, Lars Peter Lindfors.

The magazine asked Finland’s largest 
industrial groups to tell which innovation has 
been the biggest driver for their business.

The winner was selected among the 25 candidates by Veli-Pekka Saarnivaara, 
the former Director General of Tekes, the Finnish Funding Agency for 
Technology and Innovation. In addition to the winner four runners-ups were 
rewarded. 

The other rewarded innovations were UltraRope elevator technology by 
elevator company Kone, Scorpion harvester by forest machine manufacturer 
Ponsse, Jaydess hormonal coil by health care company Bayer, and Eila 
(lactose-free) product family by milk processor Valio.

“The track record of Neste Oil’s renewable diesel is in a class of its own, as the 
company has been able to build a profitable business on the back of it 
generating billions in sales in less than 10 years. Half of the company’s 
operating profit last year came from renewable fuels,” according to the 
magazine.

Neste Oil - a refining and marketing company concentrating on low-emission, 
high-quality traffic fuels - produces a comprehensive range of major petroleum 
products and is the world's leading supplier of renewable diesel. Neste Oil had 
net sales of EUR17.5 billion in 2013 and employs around 5,000 people.



Example of industrial symbiosis

Neste Oil's industrial symbiosis in Kilpilahti, 
Porvoo, Finland.

Many other Finnish companies could follow Neste 
Oil’s example in making greater use of waste 
materials, according to Sitra, the Finnish Innovation 
Fund.

A recent review by Sitra indicates that there some 
massive opportunities for business based on making 
more sustainable use of the world’s resources.

Industrial symbioses - in which companies recycle 
waste, raw materials, and by-products amongst 
themselves - have a key role to play here.

Sitra has identified over 200 industrial symbioses in Finland and more are emerging all the time.

"Things are really changing. We’re talking about actual business, industrial cleantech,"  said Senior 
Leader Jyri Arponen from Sitra, who spoke at the Industrial Symbioses Forum held in Porvoo on 
26 March 2014.

In Porvoo, Finland, the Kilpilahti industrial area, based around Neste Oil’s refinery, is the largest 
example of industrial symbiosis in Finland.

An extensive network of pipelines transporting feedstocks, sidestreams, water, and steam links 
companies in the area. The local power plant supplies energy and feedstocks and other raw 
materials arrive by sea and rail.

“Without the symbiosis we have here, none of the companies in Kilpilahti could operate as they 
do,” says Kari Kolsi, Refinery Manager at Neste Oil’s Porvoo refinery.

Industrial symbiosis links Neste Oil’s plants producing NEXBTL renewable products at Porvoo 
much further afield as well.

“We produce the world’s best diesel fuel from a range of renewable inputs and waste streams 
supplied by other companies,” explains Peter Lindfors.

Neste Oil used 1.25 million tons of waste and residues at its NEXBTL plants in Finland, the 
Netherlands, and Singapore in 2013 and plans to extend its feedstock base even further in the future.

“We’re currently looking at profitable ways of using forest and agricultural waste in our 
production,” Lindfors concludes.

http://www.sitra.fi/en/economy/industrial-symbiosis
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