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ABSTRACT 

International trade in biomass for energy is growing and wood pellets have become a very 

successful internationally traded bioenergy-based commodity. Russian wood pellets have 

captured an important share of European markets. The wood pellets are mainly transported to 

European markets by sea. The paper addresses challenges facing wood pellet logistics in 

Northwest Russia, through the ports of St. Petersburg, Vyborg, and Ust-Luga, focusing on 

options for seaborne transportation of pellets from producer to consumer from the economic, 

environmental and regulatory perspectives. The study shows that seaborne transportation of 

Russian wood pellets faces many constraints and without improvements in all stages of the wood 

pellet transportation chain through Northwest Russian seaports, the future for Russian wood 

pellet exports to Europe does not seem promising from the economic and environmental 

perspectives. Optimal logistics-related decisions require analysis of each specific situation, with 

detailed study of the investment and production capacities of the individual companies involved. 

Better knowledge of the respective stages of the wood pellet transportation chain and full 

consideration of the environmental aspects involved will enable effective optimization actions to 

be taken. This study represents a starting point for further discussion of possible improvements 

to seaborne wood pellet transportation to European consumers. 
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Abbreviations 

CO2 Carbon dioxide  

RBA Russian Biofuels Association 

EU European Union 

EU-27 Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Finland, France,  

Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, 

Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, United Kingdom 

FOB Free on Board 

FSC Forest Stewardship Council 

GHG Greenhouse gas 

HELCOM The Baltic Marine Environment Protection Commission 

IEA International Energy Agency 

RES Renewable energy sources 

NOx A generic term for mono-nitrogen oxides NO and NO2 (nitric oxide and nitrogen dioxide) 

PEFC Program for the Endorsement of Forest Certification 

SFI Sustainable Forestry Initiative 

UK United Kingdom 

VAT     Value-added tax 

 

Definitions 

Biomass  

Refers to the biodegradable fraction of products, waste and residues from agricultural (including 

vegetal and animal substances), forestry and related industries, as well as the biodegradable 

fraction of industrial and municipal waste.   

Industrial pellets 

Refers to pellets that are produced for industrial purposes, such as heat and power production.  

Wood pellet 

Refers to pellets that are produced from wood. 



1. Introduction 

International trade in biomass for energy has flourished in recent years, and wood pellets have 

become one of the fastest-growing internationally traded bioenergy-based commodities [1,2,3]. 

In 2006, worldwide production of wood pellets was estimated to be between approximately 6 

and 7 million tons [4]. By 2012, global wood pellet production had roughly tripled and had 

reached 18.5 million tons [5], while the global capacity for wood pellets was estimated at 

28 million tons in 2010 [6,7]. In 2014, wood pellet production increased pace, rising to 27 

million tons [5]. Table 1 presents data for global trade in wood pellets. Demand for wood pellets 

is projected to grow, rising to 40–50 million tons by 2020 [8] and more than 50 million tons by 

2025. The European Union (EU) is the main consumer of wood pellets, a position it is expected 

to maintain in the foreseeable future (Fig. 1).  

 

Table 1 Global wood pellet trade in 2013, ktons, adapted from [9]. 

 
(1) Primarily China, Malaysia, Thailand, and Vietnam. 

 

Exporter Importer Volume

Australia EU-27 31

Belarus EU-27 134

Bosnia and Herzegovina EU-27 187

Canada EU-27 2,093

Canada Japan 50

Canada South Korea 50

Canada United States 30

Croatia EU-27 165

Egypt EU-27 16

EU-27 Switzerland 39

EU-27 Norway 18

Norway EU-27 60

Russia EU-27 642

Serbia EU-27 55

Southeast Asia(1) Japan 100

Southeast Asia(1) South Korea 100

Ukraine EU-27 159

United States EU-27 2,828

Other EU-27 19



 
Fig. 1. Global pellet demand in millions of tons, adapted from [10]. 

 

Russian pellets have captured an important share of European markets (Table 1). Although the 

EU is a major producer of wood pellets [11,12], it is also a significant consumer of imported 

pellets [13,14] (Table 2 and Fig. 1). Russia is the world’s fifth largest exporter of wood pellets 

after USA, Canada, Latvia, and Germany [15], and the third largest exporter of wood pellets to 

the EU after USA and Canada (Table 1). Principal export markets for Russian pellets are 

Denmark and Sweden, with Germany, Finland, and Italy comprising other important markets 

[16]. 

Wood pellets are a climate-friendly fuel compared with fossil fuels [17]. Compared with other 

biomass fuels, pellets are easy to handle, store and transport, and they are used as fuel for heating 

and electricity generation and combined heat and power. The low moisture content and relatively 

high heating value (about 17 MJ/kg) of wood pellets make export to markets using long-distance 

transportation by ship economically attractive [18]. Mobini et al. [19] present a typical wood 

pellet supply chain (Fig. 2) from the source of the raw material to the end consumers. Wood 

pellets are usually stored in silos or warehouses, or directly bagged for distribution, and are 

distributed in many forms, including consumer bags (15–18 kg), big bags (500 kg), containers, 

railcars, and ocean vessels. In addition, residential market deliveries are performed using tank 

trucks, especially in Europe, where proper storage facilities are available at customers’ locations 

[19]. 

  
Fig. 2. Schematic of the wood pellet supply chain, adapted from [19]. 

Thomson et al. [20] concluded that there are a number of potential risks at all stages of the 

supply chain, such as environmental damage, potential price increases, and supply of inferior 



quality pellets. In describing the environmental impact of export wood pellets from Canada to 

Europe, Magelli et al. [21] show that improvements in the efficiency of pellet production and 

transportation are equally important to reducing the environmental impact associated with wood 

pellet production and export. Sikkema et al. [22] suggest that if pellets are produced elsewhere 

and transported long distances by freight train, lorries, and/or cargo ship, the environmental 

impact of the transportation will negate some of the environmental gains, particularly in the case 

of very long transport distances. 

Russian wood pellets are mainly transported to European consumers by sea [23]. The largest 

volume of wood pellets in Northwest Russia passes through the ports of Vyborg, with 

approximately 50% of total seaborne wood pellet exports, and St. Petersburg and Ust-Luga, with 

30% and 6% of the total seaborne wood pellet exports, respectively. Arkhangelsk and other 

Northwest Russian ports have a 10% and 4% share, respectively [23]. Major ports in western 

Russia are presented in Fig. 3. Several studies [6,19,24–26] have shown that infrastructure and 

logistical management are crucial to efficient wood pellet transportation, and therefore shipping 

costs.  

 
Fig. 3. Map of the main seaports in western Russia, adapted from [27]. 

The establishment of a both economically and logistically attractive pellet supply chain is a 

crucial issue in the pellet trade and current practices require improvement and development. In 

other words, it is necessary to focus on comprehensive optimization of the entire supply chain, 

from raw material acquisition and granulating lines in the plant to the large boiler furnaces in 

industrial installations or small boilers in private houses where the pellets are fired [25,28]. 

Russia is unlikely to transition from a fossil fuel based exporter to a biomass exporter. However, 

as a part of efforts to balance its economy, Russia has a need to diversify its exports portfolio 

away from too exclusive a focus on oil and gas. It should also be noted that neighboring Nordic 

countries have committed themselves to increasing the role of less carbon intensive primary 

energy sources in their primary energy production, including wood pellets. Although 

governments in some European countries may not wish to import biomass, as it does not 

decrease their dependency on imported energy [29], international trade in biomass for energy 

production is growing and several countries expect to import significant quantities of biomass 



also in the future (see their respective renewable energy action plans [30] and research such as 

[1,31,32,33]). 

Biomass demand in the EU is expected to continue to increase as a response to policy decisions, 

for example, the Renewable Energy Directive [30]. In  2014, European Council [34] specified an 

EU-wide domestic GHG reduction target of at least 40% below 1990 levels, an EU-wide target 

of at least 27% of renewables in energy consumption, and an EU-wide indicative, non-binding 

target of at least 27% energy efficiency by 2030, based on 2007 projections of future 

consumption [35]. Scarlat et al. [31] estimate that EU domestic resources are likely to be able to 

provide enough raw materials to reach national targets, if intra-EU feedstock trading is included. 

Nevertheless, about one quarter of the EU’s biomass demand in 2020 is expected to be satisfied 

through imports from third countries [31]. According to the World Bioenergy Association [5], in 

the coming years, Russia (with China) could become a major supplier of pellets to European and 

Asian markets.  

There has been very little public discussion about Russian wood pellet export and transportation, 

and limited work has been presented that focuses specifically on Russian pellet transportation 

challenges. A general overview of bioenergy in Russia has been provided by Pristupa and Mol 

[36]. Aleksandrova [37] presented an analysis of the wood pellet market in Russia, in which the 

characteristics of the Russian wood pellet market are described and sales strategies for Russian 

producers suggested. Proskurina et al. [16,38] consider the main suppliers by region and discuss 

the European market and market restrictions in detail. It is noted that new players on the Russian 

pellet market face restricted opportunities, such as a lack of guaranteed access to raw materials 

and limited policy support [16]. Raslavičius et al. [39] consider the biomass potential in 

Kaliningrad Oblast. However, the authors do not discuss in detail the topic of pellet 

transportation, which has an important role in Russian wood pellet exports. There is currently a 

heightened need for further research on this question.  

The objective of this research is to present an overview of Russian wood pellet sea logistics 

through the three most important northwestern seaports: Ust-Luga, St. Petersburg, and Vyborg. 

In addition, this research aims to map the conditions for future development of wood pellet 

transportation by sea in the northwest of Russia, focusing on the economic, environmental, and 

regulatory perspectives. By describing the possible transportation options at each transportation 

stage and EU regulations affecting Russian wood supply chain optimization, the study tries to 

identify related restrictions and discusses the potential future development of wood pellet 

transportation through Northwest Russian seaports. To our knowledge, this is the first study that 

reviews and combines information about port facilities and throughput, and logistical, economic, 

environmental conditions. Improved understanding of logistical inefficiencies will help in 

optimisation of the transportation chain.  

Environmental aspects of wood pellet transportation, divided according to stages in the logistics 

chain, are also observed. At present, the most commonly discussed and studied environmental 

sustainability aspects of bioenergy systems are greenhouse gas balance and energy balance 

[40,41], including wood pellet sustainability assessments; although current approaches to 

sustainability assessment have been claimed to be insufficient by the scientific community (see 

e.g [42] and [43]) and may lead to sub-optimization of bioenergy systems. The paper focuses on 

the sustainability of logistics of wood pellets from Russia to the EU through Northwest Russian 

seaports. GHG balance and energy balance are studied and the results are presented, divided 

according to the stages of the supply chain, for cases where applicable information was found. In 



addition, the paper considers air pollutant emissions, which affect local air quality, especially 

sulphur emissions, as well as effects on the state of the Baltic Sea ecosystem and biodiversity. 

The paper is structured in the following manner: Section 2 discusses wood pellet demand in 

Russia and current wood pellet exports to Europe. Section 3 presents current wood pellet 

transportation through the seaports of Ust-Luga, St. Petersburg, and Vyborg. Sections 4, 5, 6, and 

7 present logistical, economic, environmental, and regulatory conditions, respectively. Section 8 

discusses the main challenges and considers future perspectives. Section 9 concludes the paper. 

 

2. Domestic demand and export for Russian wood pellets 

Russian interest in pellet production was initiated by Western European utilities, which were 

looking for new pellet supplies. The first pellet production plants were set up at the beginning of 

2001, in the Leningrad area. Several small producers collected pellets and delivered them by 

single ships to Europe. The domestic market started to develop only several years after 

commissioning of the first plants [16,27]. 

The Russian pellet industry is heavily dependent on exports. Domestic consumption data given 

in different Russian documents varies considerably and is often contradictory. Orlov [23] gives a 

figure for 2011 domestic consumption of 150,000 tons of pellets, which is about 15% of total 

production. Other expert estimations for 2011–2012 give about 10% local use of total production 

or even less [44]. Lower-grade pellets are mainly used in domestic markets, while wood pellets 

that satisfy quality standards (Section 7) are mostly exported.  

The Russian government has official targets for stimulating renewable energy. For instance, in 

2012, the Russian government adopted “The Comprehensive Program for Development of 

Biotechnology in the Russian Federation through 2020” [45]. However, there are no specific 

targets for wood pellets, and little interest from the Russian federal government in wood pellet 

development [16,44], only local programs for stimulation of pellet production in several regions. 

Thus, expectations for an increase in domestic wood pellet consumption are low in the short- and 

long-term perspective. 

One significant economic challenge is disparity between the price of domestic pellets and the 

domestic oil price, which currently makes wood pellet production for the domestic market 

unviable [16,23]. A few large companies dominate wood pellet production in Russia and account 

for almost all Russian wood pellet exports. On the domestic market, the number of pellet 

producers is expected to decline due to the exit of small market players. In this business context, 

transportation becomes a crucial aspect of the Russian wood pellet industry, both for existing 

wood pellet production and from a long-term perspective. 

As noted earlier, the EU is the main consumer of Russian pellets. The largest consumers of 

Russian pellets in the EU are Denmark and Sweden, where pellets are used not only by power 

plants but also by households and district heating plants. Despite significant domestic production 

in these countries, they are dependent on imports, predominantly from the Baltic region and 

Russia. Figure 4 shows the top five main EU consumers of Russian pellets in 2014. Other 

significant European consumers of Russian pellets were Latvia with 26,000 tons, The 

Netherlands with 25,000 tons, Estonia with 12,000 tons, Lithuania with 10,000 tons, and UK and 

Hungary with 7,000 tons and 3,000 tons, respectively. Several other EU countries consume 

smaller volumes – less than 1,000 tons of Russian pellets per year [46]. 



 
Fig. 4. Top 5 EU consumers of Russian pellets in 2014, tons, after [46].  

 

3. Current wood pellet transportation through selected Northwest Russian seaports 

 

3.1.Vyborg 

The Port of Vyborg is located in the northeastern part of the Finnish Gulf, 113 km from St. 

Petersburg, near the Finnish border (Fig. 3). The port has a capacity of three million tons of bulk 

cargo and is connected with Lake Saimaa and the Finnish inland waterway system by the Saimaa 

Canal. Vyborg Port is equipped with equipment for handling different types of cargo (port 

cranes, loaders of different cargo capacity, etc.) and has a railway connection [47]. 

Approximately 0.8 million tons of wood pellets were exported from the Port of Vyborg to 

Europe in 2012 [48]. Most of the exported volume belonged to “Vyborgskaya Cellulose” 

(recently renamed “Vyborg Timber Corporation,” “VTC”) [48], which currently operates the 

biggest pellet production plant in Russia [49]. In addition to bulk deliveries of loose wood 

pellets, the port handles deliveries in big bags, with shipments of about 2,500–5,000 tons being 

supplied to Western European ports approximately three times per month [50]. 

 

3.2.St. Petersburg 

Another major port for wood pellet transportation is the “Seaport of St. Petersburg,” which is the 

largest port in the northwest of Russia [51]. In 2013 the “Seaport of Saint Petersburg” handled 

over 7.8 million tons of cargo [52]. 

Currently, the St. Petersburg port has a stable structure for wood pellet transportation. In the port 

of St. Petersburg, there are 3–4 suppliers/companies that organize Russian pellet vessel 

shipments to large industrial consumers in Western Europe. The most prominent is “Russian 

Biofuels Association” (“RBA”), which operates as an independent trader in the biofuel market. 

Another is a consortium consisting of several of the largest and most experienced pellet 

manufacturers operating joint export sales under long-term contracts. Companies actively 

involved in this consortium include companies such as “Rospolitehles” (Ust-Izhora) and 

“Vologdabioexport” (Great Ustyug). Since 2006 the Seaport of St. Petersburg also handles 

pellets acquired by several large foreign traders and energy companies [53]. 

Karamysheva et. al. [54], based on interviews with stakeholders in 2012–2013, concluded that 

the infrastructure of the “Seaport of Saint Petersburg” is not sufficiently well developed to 



provide customers with the expected level of services. For comparison, Finnish ports currently 

provide better services than Russian ports, according to interviews. 

 

3.3.Ust-Luga, Leningrad oblast 

The Port of Ust-Luga is a commercial seaport in the Northwest Federal District of Russia, 

Leningrad Region, approximately 100 km from St. Petersburg (Fig. 3). The first stage of a multi-

cargo complex, “Yug-2” [55], was opened in 2008. The terminal capacity is 1 million tons per 

year, with a channel length of 4 km and complex length of 315 m. The terminal has a separate 

railway line of 2.5 km to the railway station at Luzhskya. Ust-Luga owns a shunting yard and 

operates an outdoor storage area of 8 hectares. The period in which the port operates under ice 

restrictions is shorter than at other Russian ports. 

Currently, the port has a project for road reconstruction. The development of the Port of Ust-

Luga is part of a Russian federal program [56] aimed at improving the Russian transportation 

system, and major investments are ongoing. The project for improved pellet handling includes 

two stages. The first is construction by the middle of 2014 of a covered warehouse area of 

1,500 m
2
, with a planned turnover of 60,000 tons of wood pellets per year and lump capacity of 

6,000 tons of pellets. The second stage is construction by 2015 of a second warehouse to 

increase transshipment to 200,000 tons of pellets per year and to enable goods to be received in 

bulk [57]. 

 

4. Logistical conditions 

Mobini et al. [19] present a simulation model for the design and analysis of wood pellet supply 

chains (Fig. 2) that can be used as a decision support tool to evaluate modifications in existing 

supply chains and to design new chains. This study utilizes the study by Mobini et al. [19] and 

focuses on the concrete case of Russian wood pellet transportation to European ports through 

selected seaports, addressing each part of the supply chain. 

In order to study wood pellet transportation through the ports of St. Petersburg, Vyborg, and Ust-

Luga, a simple example case of a biofuel plant located in Northwest Russia was taken. The plant 

plans to carry out a shipment of pellets to consumers by sea through the St. Petersburg port. A 

basic view of the supply chain is presented in Figure 5. 

 
Fig. 5. Stages of wood pellet transportation by sea, after [28].  

Each of the stages in the transportation of wood pellets requires careful organization. The three 

ports studied have differences in transportation volumes; however, the basic principles of wood 

pellet transportation seem similar and are applicable other ports in Russia. Section 4 presents an 

analysis of each stage of pellet transportation for the "Seaport of St. Petersburg". Based on that 

example, this study also investigates features of the ports of Vyborg and Ust-Luga. Improved 



knowledge of the stages of the wood pellet transportation chain will aid in identification of 

inefficiencies, thus enabling optimization actions to be taken. 

 

4.1.Delivery options for pellets from plant to seaport 

Most Russian pellet production plants are located near sawmills and far from seaports. 

Depending on the location of the wood pellet production, delivery of pellets from the production 

plant to the seaport can be very expensive and make the overall logistics chain expensive and 

uncompetitive. For long distances, land transportation can be very problematic. Currently, 

special delivery vehicles for wood pellet transportation (dedicated trucks and railway cars) do 

not exist in Russia. Additionally, several producers of wood pellets do not have direct railroad 

access, leading to additional loading and unloading. Table 2 presents delivery options for pellets 

from the case plant to the Seaport of St. Petersburg. 

 

Table 2 Delivery options for pellets from the case plant to the Seaport of St. Petersburg (Stage 1), adapted from 

[28]. 

Option Features and costs Requirements 

Shipment in big 

bags by road 

Cost of big bags shipment – approx. $10 (~8 

euros) per ton of pellets, cost of transportation 

for 20–25 tons of pellets per trip. 

Additional investment is not 

required; loading can be 

organized by conventional truck. 

Shipment in big 

bags by rail 

Cost of big bag shipment – approx. $10 (~8 

euros) per ton of pellets, railway tariff. 

Driveways (sidings) are 

required. 

Shipment in bulk 

by rail (Hopper-

grain) 

Railway tariff – due to more efficient use of 

hopper space, it can be cheaper than using 

covered wagons and big bags. 

Driveways, access to rolling 

stock, and equipment for 

loading wagons through top 

hatches are required. 

Packing pellets 

in bags of 10–

20 kg in the 

plant and retail 

shipping 

packaging 

Cost of packing, cost of transportation for 20–

25 tons of pellets per trip; additional costs can 

be offset by higher sales prices for pellets that 

are packed in accordance with consumer needs. 

Packing equipment, autoloader. 

Shipment in bulk by road is not organized in Russia, so it is not taken into consideration 

“VTC” is located near the OAO “Vyborg Cellulose” sawmill and Vyborg port. “VTC” has its 

own port infrastructure [51] and “VTC” contributes significantly to the turnover of wood pellets 

in Vyborg port. Smaller producers wishing to supply wood pellets through the Port of Vyborg 

sometimes face considerable waiting times at the harbor. This small port has a low load, thus 

making it seem attractive to small pellet producers with 2,500–5,000 tons of wood pellets. 

However, the loads of relatively small amounts of wood pellets need to be supplied at a time 

when suitable sea transportation is available. Currently, traders buy pellets from producers and 

store them in the port before transportation to European ports. Thus, shipment in big bags by 

road and by rail seems a better option for this case.  

Truck logistics is an important environmental aspect to be considered, e.g., whether return trips 

from the seaport toward the pellet plants are done by loaded or empty trucks and for what 

transportation the trucks could be utilized during the return trip. However, greenhouse gas 



(GHG) emissions are reduced for empty return trips in comparison to loaded trucks. Jonker et al. 

have assumed (based on Hamelinck et al. [24]) a 60% GHG emission reduction for a 100-km 

distance for 16–32 ton empty versus loaded trucks [58]. Another question is to what product 

chain the emissions from return trips by loaded trucks would be allocated. 

 

4.2.Cargo handling options in the seaport 

Concerning cargo handling at the Seaport of St. Petersburg, there are restrictions and not all 

possible options (Table 3) are suitable. Specialized wood pellet hoppers, which are wood pellet 

fabric bins typically equipped with a pellet feed hole and an air valve (~200 mm) and manhole, 

do not exist in Russian ports. Furthermore, in the development program of the infrastructure for 

wood pellets of Ust-Luga port (Section 2.3) [59], for example, hopper conveyors are not 

planned, as they are not considered economically beneficial. 

 

Table 3 Cargo handling options in the Seaport of St. Petersburg (Stage 2), adapted from [28]. 

Option Features and costs Requirements 

Pellet handling in 

big bags or in 

retail packages  

Handling is easier and cheaper than for other 

options. Approximate cost of handling in the port 

of St. Petersburg: $10 (~8.5 euros) per gross ton. 

This is the most economical option if the buyer is 

willing to take the pellets in big bags in a large 

quantity.  

There could be costs related to long-term storage 

of the ship's pellets in the port area before sea 

transportation.  

Special conditions are not 

required. Could be organized 

by any stevedoring company. 

Handling of 

pellets shipped 

from the plant in 

big bags, 

unpacking of big 

bags into the holds 

of dry bulk vessels 

Handling requires great effort and takes a lot of 

time. Approximate cost of handling in the port of 

St. Petersburg: $14 (~11 euros) per gross ton. 

During handling big bags are destroyed and 

recycled. During pellet delivery by vehicles, costs 

accumulate related to storage of the ship's pellets 

in the port area. 

Special conditions are not 

required. Could be organized 

by most stevedoring 

companies of the port. 

Handling of 

pellets delivered 

from the plant by 

bulk by rail in 

hopper wagons 

With a floating crane: Use of a floating crane is 

currently the most economical method of pellet 

handling in the port. In case of a properly 

structured scheme, costs of handling in the port of 

St. Petersburg could be approximately $10 (~8 

euros) per ton. Additional economic savings are 

achieved by eliminating the big bags. 

Heavy-duty crane equipment 

and sidings on the dock are 

required. 

Through a dedicated terminal: Potentially the most 

effective and economical option. Using existing 

bulk terminals is difficult for several reasons, the 

main one being their use by other export cargo. 

A dedicated terminal requires 

space in the port with a quay 

wall and specialized terminal 

equipment, including at a 

minimum: a device for bottom 

unloading of hoppers, 

automated warehousing, 

conveyors for fast loading of 

pellets into the holds of the 

vessel. 

 



At the St. Petersburg port, big bags and bulk shipments in the holds of ships are possible cargo 

handling options. Such cargo handling includes procedures associated with the accumulation of 

wood pellets from different suppliers, as well as acceptance and quality control of biofuels, the 

sale of such "teams" parties under long-term contracts, etc. For the port of St. Petersburg, pellet 

handling in big bags or in retail packages (~15 kg) appears to be a better option than pellets 

delivered in bulk by rail hopper wagons, due to competition with other cargos. 

Sometimes the cargo handling in the seaport requires more time than expected, as can be seen 

from the example of a large wood pellet transpors handled at Ust-Luga at the end of 2010. Novo 

Yeniseisk LHK [60], a biofuel producer from the Krasnoyarsk region, supplied a vessel 

transporting wood pellets to Denmark. According to company information, the ship arrived in 

Russia before the Russian New Year, (on December 31, 2010) and on January 2, 2011, it began 

loading of pellets in the port of Ust-Luga, at the timber terminal "Factor." Loading of pellets was 

not completed until January 13, 2011. The long duration of wood pellet handling was explained 

by adverse weather conditions with frequent rain, snow, and freezing rain [61]. Another possible 

reason could be a lack of manpower because of the holiday period.  

Prospects for wood pellet shipping at the Ust-Luga port seem promising. A specialized terminal 

for wood pellet handling was opened in September 2014, the only such facility in Russia [61]. 

This could improve the speed of cargo handling and be beneficial to the logistics chain. 

Selkimäki et al. [62] suggest that pellets tend to disintegrate during long-distance transport, 

loading, and unloading. The amount of fines can increase and pellet quality can decrease. One 

important quality aspect is that a part of the dry matter of wood pellets is lost during handling in 

export ports and shipment [58], which decreases the heating value. Jonker et al. [58] have 

assumed total dry matter loss of wood pellets as 7% for the whole supply chain from forest to 

power plant. The extent of the loss, however, depends on the specific supply chain.  

 

4.3 Receipt of wood pellets at the destination port 

Receipt of wood pellets (Table 4) at Western European destination ports seems more efficient 

than in Russian ports. Hoefnagels et al. [63] and Hansson et al. [64] suggest that large (coal) 

power plants are often located close to sea terminals or inland waterways, for efficient fuel 

supply and cooling purposes, and such installations can handle wood pellets in bulk. Several 

large power plants in Western Europe have their own loading capacities for receiving bulk fuel. 

For example, the biggest consumer of wood pellets in Denmark, “Energi E2,” has its own 

terminal, which is located next to its power plant. Pellets from this terminal go directly to the 

furnace of the power plant [28]. 

 

Table 4 Receipt of wood pellets at the destination port (Stage 3), adapted from [28].  

Option Features and costs Requirements 

Receipt of 

pellets in bulk 

The most popular option, providing the recipient the 

lowest cost and maximum flexibility. Traders receive 

pellets in bulk, unload it at their warehouses, where 

wood pellets are sorted, if necessary, packed in big 

bags or retail packaging, and are forwarded to final 

consumers or retailers. 

Specialized equipment for 

unloading is required. Such 

equipment is widely 

available at European ports. 



Receipt of 

pellets in big 

bags 

Unloading is carried out as for other cargo. As a rule, 

big bags are unpacked after unloading and go to 

recycling, which also leads to additional costs. 

Unloading operations are relatively time-consuming 

and take a long time for large volumes of pellets. After 

unpacking of big bags, the pellets are treated in the 

same manner as bulk pellets. 

No special requirements. 

Receipt of 

pellets in retail 

packages 

Unloading is carried out as for other cargo. After 

unloading, the consignment is split and delivered to 

retailers or consumers. It is a potentially attractive 

option but makes sense only when targeting the retail 

market. 

With Russia pellets, this 

option is normally used for 

pre-orders of pellet 

production and packaging in 

accordance with given 

specifications. 

 

European ports can receive Russian wood pellets in large volumes. However, infrastructure 

restrictions in Russian ports mean that Russian pellet suppliers cannot benefit from the large 

volume capacity. Imports from Russia generally arrive using short sea shipping with about 

4,000–5,000-ton loads. For comparison, shipments from the USA are delivered in Panamax 

ocean vessels with 60,000–80,000-ton maximum loads [23]. 

 

5. Economic conditions 

 

Lamers et al. [65] suggest that economic viability is a key constraint for the international solid 

biofuel trade. For wood pellets, production and transport costs and exchange rates are crucial. 

The cost structure of wood pellets starts from feedstock cost and ends with delivery price to 

buyers/traders as presented in Figure 6. Costs related with the feedstock and pellet production are 

outside the scope of this study. However, since their share of total wood pellet cost is significant, 

they need to be considered by pellet producers [66].  

 
Fig. 6. Basic wood pellet cost structure, adapted from [66]. 

 

The market for pellets is still in the formative stage and actively developing. The Russian 

domestic price for pellets has increased slightly from year to year, mainly because of increased 

demand on the world market [67]. The majority of pellets are shipped under long-term contracts, 

which thus far have been more expensive than short-term contracts because buyers pay a 

premium for supply security. Freight costs from Russia were between €20/ton and €25/ton in 

2009. Free on Board (FOB) prices for wood pellets from Russia ranged from €105/ton to 

€119/ton [68].  

The transportation costs of wood pellets vary depending on the companies involved, destination, 

point of origin, and contract terms, etc. The cost of pellet transshipment is different in different 

ports. For example, in Ust-Luga (December 2009) the transportation cost was €9/ton, whereas at 

the St. Petersburg port a comparable operation was about €12–13/ton. The retail price of Russian 

pellets in Western Europe was within a price range of €210–390/ton (including VAT) in 2009 

[69]. Describing wood pellet FOB prices at different harbors, Lamers et al. [70] suggest that the 



average price per supply, as published between May and November 2012, was €123/ton for 

St. Petersburg and Vyborg harbors. 

The maximum prices for wood pellet shipments FOB-St. Petersburg has been investigated 

[49,71]. In summer 2012, “VTC” sold wood pellets to European consumers for a maximum price 

of €116/ton on terms of FOB-Saint Petersburg. Other major manufacturers of pellets produced 

and delivered pellets on FOB at lower prices in 2012 [49]. In 2013, the price for American 

buyers reached a maximum of US $1,850/ton (~€1,381/ton). Wood pellets were sold to a 

Swedish trader and Danish energy company for €300/ton. The study did not give a reason for the 

vast price difference, and possible mistakes in the documentation cannot be excluded [72].   

In Europe, USA and Canada, wood pellet market price information is collected and published by 

companies such as Argust (CIF Ara) and Foex (Pellet Nordic CIF), and by research [22]. At the 

moment of writing, one such collection exists in Russia, an index made by IAA “INFOBIO,” 

based on European index models. The index describes prices of sea shipments from several ports 

of the Russian Federation calculated from weighted average prices. Data for pellets sold on the 

terms of FOB-St. Petersburg and FOB-Vyborg are given in Fig. 7 [73].  

 
Fig. 7. Price index for industrial wood pellets, €/ton, 2013, adapted from [73]. 

 

 

6. Environmental conditions 

 

Magelli et al. [21] found that greenhouse gas (GHG) and air pollutant emissions from long-

distance ocean transportation of wood pellets account for the major share of total emissions in 

the supply chain. Both [21] and Cocchi et al. [74] evaluate non-renewable GHG emissions from 

wood pellet logistics by ship (including necessary truck and railway transportations) as being 

significant. Jonker et al. [58] have calculated the carbon balance in their analysis of the wood 

pellet supply chain from Southeastern USA to Europe. The GHG emissions are supply-chain-

specific, depending on the production and transportation volume. In their analysis, Jonker et al. 

[58] found that GHG emissions for ocean transport are 92.4 grams of carbon dioxide (CO2) 

equivalents per ton of wood pellets, with the shipment distance being 7,200 km. In the supply 

chain studied, only the pelletizing process produced more GHG emissions (160.5 gCO2eq/ton) 

than the shipment [58]. McBride et al. [75] further warn that trucking and shipments of pellets 

consume large amounts of fossil fuels, which decreases the environmental benefits gained from 

renewable energy production from wood pellets.  



Sikkema et al. [76] and Hansson et al. [77] suggest that there is a potential for GHG reduction 

from wood pellet value chains. Magelli et al. [21] recommend shorter ocean transportation 

distances for wood pellets to improve the energy balance (the ratio of energy gained from the use 

of wood pellets for energy production in comparison to energy consumption of the supply chain) 

of the wood pellet supply chain. In contrast, Ryckmans and André [70] found that wood pellet 

supply chains where pellets are transported to end-customers at a long distance from the pellet 

plant are not necessarily less energy efficient or more carbon intensive per MWh primary energy 

produced than centralized pellet supply chains. In their study, wood pellet imports from Russia 

(through an undefined seaport) to two Belgian power plants were, however, at the more energy- 

and carbon-intensive end compared to imports from European countries and Canada. 

Pellets imported to Sweden from Latvia, Russia, and Canada that use biomass in the drying 

process, e.g. biomass-based electricity, may reach relatively low levels of total GHG emissions 

compared to other wood pellet chains [77]. Thus, depending on the specific production method 

of the wood pellets, and in view of the shorter shipping distances from Russia, Russian wood 

pellets have the possibility to remain attractive, from an environmental viewpoint, in comparison 

to those shipped from North America. The demand for Russian wood pellets may depend on the 

level of customer awareness of supply chain sustainability aspects, such as impact on global 

warming and health, and on Russian importers’ ability to produce pellets with low GHG 

emissions, for example. 

Directive 2012/33/EU [78] on the sulphur content of marine fuels entered into force at the 

beginning of 2015 and sets maximum sulphur content and emissions for marine transportation in 

the EU. In practice, this means that the marine vessels will have to either switch to fuel with 

lower sulphur content, or start cleansing their emissions, for example, by introducing sulphuric 

oxide scrubbers. These restrictions have required investments in sulphur reduction technologies, 

which may affect the attractiveness of sea transportation of wood pellets in comparison to 

transportation by truck or train. These directive requirements for marine fuels are valid for all 

ships entering EU ports or plying the waters of the EU; thus, Russia should fulfill these 

requirements in case of transportation of any product to European ports. Directive 2012/33/EU 

[78] threatens to raise the cost of shipping in the Baltic Sea. Ship freight costs are expected to 

rise significantly and, as a result, the price of wood pellet transportation through the Northwest 

Russian seaports may increase. 

The location of the St. Petersburg port on the Baltic Sea shore is a special challenge for wood 

pellet shipping due to stresses already placed on the ecosystem and biodiversity. The Baltic 

Marine Environment Protection Commission (HELCOM) [79] is actively developing 

environmental policy objectives to protect the sea. According to the draft roadmap on sustainable 

Baltic Sea shipping published by HELCOM in 2014 [80], marine transportation should, e.g., 

study opportunities to utilize alternative fuels (e.g., biofuels) and actively develop and apply 

technologies for air emission reduction (e.g., GHG and NOx). 

 

7. Regulatory conditions 

 

Quality standards provide customers with guarantees about minimum product quality and help to 

ensure product functionality and compatibility, which facilitate interoperability and support 

consumer safety and public health certification [81]. García-Maraver et al. [82] present a 

comparison of different pellet standards currently existing in European countries, such as 

Austria, Sweden, Germany, Italy, and France. The pellet quality parameters that appear most 



frequently in standards and recommendations of different countries are pellet size, moisture 

content, heating value and ash content.  

The DINplus and ENplus pellet certifications are two popular pellet quality certification 

standards accepted by regional pellet producers and pellet consumers (Table 5) [83]. ENplus has 

two quality classes, which are designated A1 and A2. Class A1 refers to premium quality and A1 

pellets are used in private household boilers or stoves. A1 pellets produce the least amount of ash 

and fulfill higher requirements than Class A2, which is used in larger installations [84]. DINplus 

is a German standard for pellets and briquettes. DINplus is currently the most important quality 

certification for wood pellets worldwide [81]. 

 

Table 5 Comparison of parameters for DIN and EN-plus pellets, adapted from [83]. 

 

Currently, there is no national standard for wood pellet quality in Russia. Russian producers are 

mainly oriented toward DINplus. Trade sources report that the EU currently does not require 

certification for Russian wood pellets as long as the product is manufactured in compliance with 

DINplus [85]. Unexpected delays in cargo handling in the seaport, as described in Section 4.2, 

can lead to undesirable degradation of pellet quality. For example, if wood pellets are subject to 

excess moisture, this might be harmful because it may cause break-up of the pellets [86]. 

Sustainability standards and certification systems that are applicable to wood pellets and linked 

with existing legislation [74] are being developed at both the international and national level. 

Russian exporters need to respond to customer inquiries regarding certificates and compliance 

with standards. The upcoming international ISO 13065 standard sustainability criteria for 

bioenergy [87], which overarches the entire supply chain of wood pellets, is of special interest to 

Russian wood pellet exporters.   

Several certification systems concentrate on the wood material acquisition stage of the wood 

pellet supply chain, including, for example, the widely recognized Sustainable Forestry Initiative 

(SFI), Forest Stewardship Council (FSC) certification, which is recognized in the USA and has a 

solid reputation in Europe, and the Program for the Endorsement of Forest Certification (PEFC). 

Currently, there is no certification of wood pellet sustainability in Russia according to Western 

certification systems, for example, the FSC. Unreliable data about the quality of the products and 

a lack of production certification decrease Russian pellet competitiveness on world pellet 

markets [16]. Certification systems include the requirement of compliance with national 

legislation and Russian pellet exporters, by participating in certification systems, could show 

Parameter Unit DINplus ENplus-A1 ENplus-A2

Diameter mm 4～10 6～8 6～8

Length / <5×D 3.15≤L≤40 3.15≤L≤40

kg/dm³ > 1.12 - -

kg/m³ - ≥600 ≥600

Heat value MJ/kg > 18 ≥16.5 ≥16.3

Moisture content % 10 ≤10 ≤10

Abrasion % < 2.3 no no

Fine material(<3.15mm) no no ≤1 ≤1

Ash content % < 0.5 ≤0.7 ≤1.5

Chlorine content % < 0.02 ≤0.02 ≤0.03

Sulfur content % < 0.04 ≤0.05 ≤0.05

Nitrogen content % < 0.3 ≤0.03 ≤0.05

Heavy metals % regulated regulated regulated

Bulk density



commitment to sustainability that exceeds the minimum level set by legislative sustainability 

criteria [88] with positive effects on the attractiveness of Russian wood pellets.  

Cocchi et al. [74] show that wood pellet sustainability standards and certification systems 

provide benefits such as reduced risk, which means lower prices in practice. Qian and McDow 

[66] instead predict that forest management and consequently pellet feedstock costs could 

increase due to certification requirements. 

Specific legislation concerning pellets as a product does not exist in the EU [89]. The EU has 

stated political interest in creating EU-wide binding sustainability criteria for solid and gaseous 

biomasses for energy use [90]. However, a draft proposal for a directive on sustainability criteria 

for solid and gaseous biomass used in electricity and/or heating and cooling and biomethane 

injected into the natural gas network prepared by the EU Commission was dropped in 2013 due 

to opposition [91]. Gamborg et al. [90] predict that if binding sustainability criteria for solid 

biomass based fuels are adopted in the EU, they are likely to be similar to the criteria given in 

directive 2009/28/EC [92] on the promotion of energy from renewable energy sources (RES) for 

liquid and gaseous transportation biofuels and bioliquids for other energy use than transport. 

Russian wood pellet exporters need to be aware of this development. 

To minimize barriers to trade arising from different national sustainability criteria for solid 

biomass fuels, the EU Commission gave non-binding recommendations to EU Member States 

for national criteria in 2010 [93]. So far, the UK, Belgium, and Italy have introduced national 

solid biomass sustainability criteria [94], and the Netherlands and Spain have initiatives toward 

developing national criteria [74]. Thus, in the absence of EU-wide legislation, Russian wood 

pellet exporters need to follow the development of binding sustainability criteria at the national 

level. 

 

8. Discussion 

 

Transportation and logistically related decisions should be based on an analysis of each specific 

situation, with detailed study of the investment and production capacities of the individual 

companies involved. For instance, in one case packing pellets to be shipped in paper bags in 

Russia may be cost-effective, and in another case implementation of paper bag packaging in 

Russia may be very difficult and expensive. It is clear that handling of big bags will be one of the 

more economical options in Russian ports. The use of big bags is typically cheaper for the 

customer but not so economical for the Russian supplier [28]. 

The various combinations of options should be considered for each main stage of wood pellet 

transportation and their costs assessed, taking into account direct transport costs and logistical 

limitations, as well as any necessary investments in equipment and infrastructure. Regulation 

through legislation and standards may impose additional limitations and cause further necessary 

investments.  

 

8.1. Challenges 

The export of Russian wood pellets to Europe can be considered as relatively well developed, 

although systemic problems with transportation have not been resolved and these continue to 

hamper more intensive development of industrial production and supply. This study has noted 

that wood pellet logistics through Russian ports face many constraints. For example, wood pellet 

loading onto the vessel can often be slow, creating additional expenses, and not all options in the 

logistics chain are suitable for Russian ports. The absence of port infrastructure for the 



collection, storage, dust removal and loading of pellets for bulk shipment by large-capacity 

transport is a serious problem. Large-capacity trucks could give a competitive advantage to 

Russian producers exporting wood pellets to Europe. However, the use of large-capacity trucks 

requires suitable port and other infrastructure, such as good roads. For efficient operation, 

Russian ports require substantial investment to improve current infrastructure. 

In addition to the absence of a good logistics infrastructure, other factors hindering development 

of Russian wood pellet exports include unreliable quality data about the product, a lack of 

domestic demand (reducing motivation to invest in pellet production plants and exposing 

producers to currency fluctuations and political risks), weak price formation, and a lack of 

specific legislation regarding energy production from wood fuel. Development of the EU market 

area with regard to legislation and standards concerning energy production from biomass 

increases the need for Russian pellet suppliers to establish a sustainable supply chain for wood 

pellet transportation through the Northwest Russian seaports. 

Russian exporters need to be aware of both national and EU-level developments in sustainability 

criteria for solid biomass-based fuels. Early preparation for changes in legislation in target 

markets may help Russian exporters to avoid additional and unexpected costs. Thus far, 

legislation, standards and certification systems do not seem to set direct requirements on the 

logistics life cycle stages and tend to concentrate on pellet production. However, logistics 

contributes to the total sustainability of the pellet production chain. Requirements that would be 

especially relevant from the storage and transportation perspective relate to greenhouse gas 

emissions throughout the entire life cycle of the pellets and ensuring full traceability of the origin 

of the pellet raw materials, as in 2009/28/EC, through uninterrupted and transparent information 

exchange in the whole supply chain. Thus, recording the origin of each pellet consignment [66] 

and ensuring continuous communication of this information during storage and transportation 

would be necessary. 

As was mentioned in section 2, the Russian wood pellet industry is export-oriented, which 

implies that the industry depends on foreign consumers, mainly the EU. Thus, if EU demand for 

wood pellets declines or the EU can satisfy demand from its own wood pellet production and/or 

wood pellets from North America and other regions offer a better price on the markets, Russian 

wood pellets will suffer due to the lack of a domestic market. Industries that are export-oriented 

face risks from weak demand from foreign consumers, as can be seen with the price of fossil 

fuels in 2015. The Russian economy depends significantly on the export of oil and natural gas, 

and if the price goes down it negatively impacts the economy of the country. It is clear that if 

domestic Russian wood pellet demand starts to grow, for example, due to replacement in power 

plants of coal and natural gas by wood pellets, it will have a positive impact on Russian wood 

pellet industry development. 

 

8.2. Development of wood pellet transportation through selected seaports 

Significant growth in wood pellet transportation through the three ports studied is not 

guaranteed, although the prospects of Ust-Luga port seem quite promising. Successful realization 

of the Ust-Luga development plan could significantly increase the wood pellet turnover of the 

port. One of the competitive advantages of Ust-Luga port is the relatively long distance from 

settlements and the absence of severe restrictions on the expansion of the port and related 

infrastructure. A factor negatively affecting the prospects of Ust-Luga is that transport by large 

vessels is not possible in the Ust-Luga port. The depth of the river is 6–8 meters, so the port is 

only suitable for ships with a capacity of 800 to 4 million tons. St. Petersburg port, which is able 



to handle large vessels, is focusing more on other products, and thus large pellet shipments, as 

found from Canada and the USA, are difficult to foresee.  

The Port of Vyborg might not be able to increase the volume of wood pellet transportation due to 

the lack of growth in exports by “Vyborg Timber Corporation,” which is not operating stably. In 

the current economic situation, an increase in wood pellet supply through the Vyborg port by 

other producers is not foreseeable. Thus, the turnover of wood pellets in the port could be 

unchanged or even decline.  

This study has noted that prices for wood pellets in Russia are not stable, with different ports and 

wood pellet producers offering very different prices. There are many reasons for the price 

differentials, including changes in the oil, gas and coal markets. However, wood pellet prices are 

generally increasing and could continue to do so, at least in the short and medium term. 

Improving the logistics chain could solve many problems and also decrease the price of 

transportation by sea. For instance, if special pellet terminals existed in Russian ports, it could 

reduce the time of handling, which can give cost benefits. Due to the lack of such specialized 

terminals, flexible bulk containers, such as MK-14-10 with a capacity of 9 tons of pellets are 

used, which are very expensive. Costly maintenance and transportation mean that reuse of empty 

containers gives only small savings [28]. 

 

9. Conclusions and recommendations 

 

The majority of Russian wood pellet producers exist to serve demand from Europe. Thus, 

improvement in the logistics of Russian wood pellets can play a major role in the future of the 

Russian wood pellet industry. In describing the transportation of Russian wood pellets, including 

economic, environmental and regulatory perspectives, this study has shown that Russian wood 

pellet exports may have difficulties in fulfilling expectations due to a number of challenges in 

transportation. Weak seaport infrastructure is one of the bottlenecks in wood pellet exports. 

Without significant improvements in port infrastructure, the Russian wood pellet industry might 

disappear from the global wood pellet market. However, the implementation of such changes is 

uncertain in the current Russian political and economic circumstances. In addition, the political 

situation in Russia, including the ongoing conflict in Ukraine [95] and the impact of sanctions on 

the EU-Russia relationship, make predictions regarding the future development of wood pellet 

transportation through Northwest Russian seaports uncertain. 

The results of this study indicate that the Russian wood pellet industry needs to prepare for the 

possibility of adoption of sustainability criteria for wood pellets from European customers. 

Utilization of existing international certification systems applicable to the pellet production chain 

could be beneficial, as well as early compliance with future standards and legislative 

requirements, which would ensure continuance of business in the European market area and 

competitiveness against other major pellet exporters, such as the USA and Canada. Russian 

wood pellet producers aiming at the EU market need to take under their control both the supply 

chain of raw material and the transportation stage to ensure fully traceable pellets with consistent 

quality. 

It is time for Russia to develop its port infrastructure and fulfill all the necessary criteria to 

compete with its competitors. Competition and subsidy policies in European countries such as 

Sweden and Denmark, and potential changes in EU sustainability policies and legislation 

threaten the competitiveness of Russian wood pellets on the global wood pellet market. 

Additionally, the eastern region of Canada, which is very convenient for shipping pellets across 



the Atlantic ocean to the EU, has been active in recent years in development of pellet production, 

procurement, and logistics [96]. In contrast, sustainability criteria pose a potential challenge for 

producers from the USA because pellets in the USA are mostly sourced from private forest 

owners who are not involved in any certification program [97]. This fragmentation of supply 

may impact potential European buyers, as many buyers are required to purchase certified pellets. 

Clearly, such challenges may prove to be an opportunity for Russian pellet producers, but the 

question is whether Russian pellet producers themselves are capable of keeping pace with the 

challenges that lie ahead. 

The prerequisite for planning either short-term or long-term sustainable business efforts in a 

certain market area is compliance with all applicable local laws. Russian wood pellet exporters’ 

awareness of the development of EU legislation and ability to take necessary actions in good 

time are important prerequisites of continuity, i.e. sustainability of the business. Furthermore, the 

EU has taken regulatory initiatives to establish sustainability criteria for different biofuels and, 

thus, sustainability thinking has become integrated into legislation. Requirements from 

customers or other stakeholder groups concerning, for example, the quality and composition of 

wood pellets, as well as environmental, social and economic sustainability aspects, are often as 

compelling to the producer as legislative sustainability criteria. Standards and certification 

systems could be a tool for Russian wood pellet exporters to demonstrate compliance with 

customer requirements. 

Globally, the environmental impacts of GHG emissions and energy consumption are well 

recognized and European customers are likely to require such information from Russian wood 

pellet producers.  Emissions of air pollutants from wood pellet transportation are discussed in 

research literature. Furthermore, local sensitivities related to sulphur emissions from the use of 

marine fuels and protection initiatives for the Baltic Sea characterize the environmental 

requirements of the European market area. In the long term, Russian wood pellet exporters 

should expect an increase rather than a decrease in environmental regulations for operations in 

the EU. 

In addition to environmental sustainability, socio-economic sustainability is equally important 

for the overall sustainability of wood pellet production and trade. From a long-term perspective, 

infrastructure development of ports implies job creation, which contributes to local and 

nationwide socio-economic prosperity. The job creation is, however, not only a matter of number 

of jobs created, the quality of the jobs also needs to be taken into consideration, for example, 

safe and healthy working conditions. Furthermore, at a larger scale, the quality of the 

surrounding environment of the pellet transportation operations needs attention: safe and healthy 

living conditions for local residents need to be maintained to ensure public acceptance. For 

example, traffic safety cannot be compromised due to increasing pellet loads. 

The EU is the world’s largest consumer of pellets, with stable growth in wood pellets 

consumption. However, if Russia does not address the problems mentioned in this paper, export 

of Russian wood pellets to the EU may be expected to remain constant or even decline. This 

study suggests that the main challenges are related to a lack of domestic consumption and issues 

concerning transportation by sea. From a long-term perspective, without major changes there is a 

possibility that Russian wood pellets may cease to be an important player on global markets.  

The purpose of the current study was to present a general overview of transportation of wood 

pellets through Russian seaports, showing the logistical, economic, environmental, and 

regulatory conditions and considering future perspectives. The study is of value in that it 

provides a foundation for the creation of possible recommendations for improvements to wood 



pellet transportation infrastructure, as well as for meeting sustainability regulations. This 

research extends our knowledge of seaborne wood pellet transportation and can be of interest not 

only to future research, but also to wood pellet producers, exporters, and traders within and 

outside of Russia. This study covers Northwest Russian seaports; however, the logistical, 

economic, environmental, and regulatory conditions presented may be applicable to assessment 

of other ports, as well as road and rail transportation of other solid biofuels. 

This research has raised many questions in need of further investigation. The model discussed 

can serve as a starting point for further development and wider analysis. More research is 

required to enable more complex analysis that takes into account factors such as price ratios in 

different market segments, the choice between export and domestic markets, and the ability to 

guarantee a certain level of pellet quality. This study can be a starting point for further discussion 

of possible improvement of Russian wood pellet transportation. 

The social sustainability aspects of wood pellet transportation were outside the scope of the 

study. However, the importance of social sustainability cannot be denied. For example, ISO 

13065 will probably raise the importance of sustainability issues in bioenergy supply chains and 

the bioenergy business. Sustainable forest management initiatives and sustainability 

requirements concerning biofuel raw material acquisition may be a further interesting future 

research area. 
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