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Abstract         The paper summarizes the challenges brought about by the 
new problems caused by the climate change, fossil fuel scarcity and 
biodiversity conservation on forestry and wood industry. It is shown that a 
much higher economic concentration on wood processing facilities might 
seriously affect the harvesting companies, who are coping with monopsonies 
on the log market and monopolistic situations on the stumpage market. The 
profit margin of harvesting companies is suppose to decrease due to these 
two market distortions and this situation might have negative effects on rural 
development, too, as little room will be left for improving the labor conditions 
and workers’ salaries. The article also presents an updated literature review 
on wood used for energy and a template for supply-driven feasibility studies 
for pellets industry. Thus it was demonstrated that any efficient pellets facility 
should use the sawdust resulted from processing very large quantities of 
stumpage and this type of industry goes along or should be integrated within 
large sawmills having eventually monopsonistic position on the local or 
regional markets. The final conclusions basically refer to some needed legal 
provision against large economic concentrations in wood industry, which are 
essential for keeping up competitive markets on all important stages of wood 
production cycle. 
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Although the wood has been used for heating 

since immemorial times[1], the new sustainability 

paradigms crystallized in agriculture, forestry and 

energy production are about to reopen the old problem 

of competing land uses[4], and competing use of 

timber [3]. The new challenges are more complex due 

to the CO2 issue, on the one hand, and priorities set for 

biodiversity conservation [3,7,13,25], on the other 

hand, while the globalization process seems to wipe 

down up any attempt to address these problems locally 

[9,10,27,21]. Some synergies between food crop 

productivity and land-use change emissions have been 

proved and make the agriculture technology potentially 

important for limiting atmospheric CO2 

concentrations. The fretfulness caused by the 

tremendous pressure put on the current economic 

systems is amplified by too many uncertainties, the 

most important one being the time span the reserves of 

fossil fuels are estimated to last: the most pessimistic 

estimation is 41 years while the optimistic one is 700 

years, depending on the production and consumption 

rates [11]. The same delineates the yield level of 

energy crop, appraised from bellow 100 EJ yr-1 to 

above 400 EJ yr-1 in 2050 [1].  

The CO2 issue is more demanding: in order to 

keep the atmospheric concentrations of carbon below 

450 ppm, the world economy has to decrease the CO2 

emissions between 2008 and 2020 at more than four 

times the actual rate of carbon intensity reduction 

achieved globally since 2000 [16]. It was found that 

future improvement in food crop productivity directly 

affects land-use change, letting more forests 

unmanaged; the same pinpointed that technology for 

growing crops have an important potential to mitigate 

the CO
2
 [34]. In Sweden, it was shown that an 

increment of 125 TWh/yr for biomass consumption in 

energy production would eliminate more than half of 

the Swedish CO2 emissions from fossil fuels, which 

were about 15 Mt C [14]. 

Under these circumstances the forest 

economics and the forest management shall pay more 

attention to more and more trade offs between the 

economic, social and ecological goals the two 

academic disciplines have to highlight, and this is the 

new forestry paradigm we referred to in the first 

paragraph. Prioritizing the global economic objectives 

usually comes down to demand-driven optimized 

strategies, while prioritizing the ecological and social 

goals renders supply-driven optimized strategies, for 

the same issue: how the next generation of forests 

looks like.  
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Wood pellets seem to be a promising 

alternative for household and small communities 

heating, where wood pellets industry grows faster and 

faster [20,30].At least for Sweden, it was demonstrated 

that the largest and most long-term sustainable CO2 

reduction would be achieved by refining the woody 

biomass to fuel pellets, and burn them instead of coal 

[33]. For European countries such as Belgium, Finland, 

the Netherlands, Sweden and the UK, imported 

biomass contributes already significantly (between 

21% and 43%) to total biomass use. Wood pellets are 

currently exported by Canada, Finland and (to a small 

extent) Brazil and Norway, being imported by Sweden, 

Belgium, the Netherlands, and the UK [22]. The 

logistics behind this business is pretty complex [19] 

because both raw material and the final product are 

transported on long distances pertaining also CO2 

emissions. For instance, the whole process of 

producing pellets in Vancouver and shipping them to 

Stockholm, in Sweden, implies an energy consumption 

of 7.2 GJ per tone, which represents 39% of the total 

energy content of that ton of pellets [19]. In line with 

this conclusion, a very interesting case study was 

focused on the environmental load of bioenergy 

transport chains, considering the electricity as a 

transportatioon mean. The results has shown that 

biomass for energy can be transported from 

Scandinavia to Holland without losing its 

environmental benefits [8]. 

The goal of this research note confines to 

highlighting some welfare and ecological negative 

side-effect of the existing economic configuration of 

wood industry, which puts a high pressure on the 

harvesting sector in those countries still endowed with 

valuable forests, such as Romania, where the average 

growing stock is impressive, comparing with other 

countries [5]. This pressure is exerted by what 

economists consider to be the reservation prices: the 

stumpage price, pushed up by the monopolistic 

behavior of the forest owners, and log price, pushed 

down by the monopsonistic power of wood industry. 

The forest owners are forced to join into natural 

monopolies on timber market due to the environmental 

services their forests shall provide for free, while the 

wood industry is more and more concentrated in large 

capacities, favored by looser political constraints (trade 

liberalization, EU policy) and economy of scale 

brought by the technological progress. These two 

processes were studied abroad, from both theoretical 

[6] regional [32], and national point of view mostly in 

Northern countries [18,24,26].  

1. Economic, ecological and social side-effect 

of wood-industry concentration 

One important feature of sustainable forestry 

is the balance between environmental and economic 

goals, plugged into the management planning system 

through the concept of multifunctional forestry, which 

basically implies longer rotations and natural 

regeneration produced by shelterwood silvicultural 

systems. So far so good, unless the high economic 

pressure exerted on the harvesting sector, which is 

obliged to purchase more expensive stumpage and sell 

cheaper logs, as explained in figures 1 and 2.  

Figure 1 depicts the pure natural monopoly 

that fits the wood supply on regional scale. Even 

though the Romanian National Forest Administration 

(NFA) manages a little bit less than half of the 

Romanian forest fund all other forest owners are price 

takers, as long as the NFA has the most reliable full-

cost pricing system for stumpage delivered to the 

private forest district too, through the stumpage prices 

lists used by timber cruising software.  

While the function of the marginal cost is 

pretty flat (which holds true in normal conditions) the 

stumpage price is bargained somewhere between Pr, 

and Pm, corresponding to the natural monopoly market 

equilibrium and the pure monopoly market 

equilibrium. Corresponding quantities are Qr and Qm. 
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Figure 1 Stumpage price under natural 

monopoly 
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Figure 2 Log price on a monopsonistic 

market  
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When more environmental
1
 and social issues are 

considered, which actually is the case now, the AC 

function moves upwards and the bargain margin 

reduces. So, the margin for profit at hand for 

harvesting companies is being diminished.  

At the road-side, where the logs are furthered 

sold to wood industry, the same logging companies are 

facing monopsonistic regional markets because this 

industry is controlled by four or three main wood 

processors, able to process about half of the Romanian 

allowable cut. Apparently they share the log market but 

this is useless as long as the timber grades sold at the 

roadside are not yet homogenous
2
.  

Consequently, the price paid for the logs sold 

at the roadside is pushed down, as shown in figure 2, 

assuming a monopsonistic local market. In this figure 

Pm represents the monopsonistic price paid by the only 

buyer who’s facing an upward marginal cost, above the 

supply function. Both the price and the quantities are 

lower than the price and quantities corresponding to a 

competitive market situation (Pc and Qc). Again the 

margin for profit is smaller for the harvesting company 

as long as the logs supply function goes up due to 

additional cost of harvesting operations within 

shelterwood silvicultural systems (harvestable trees are 

dispersed on a large area and the extraction cost is 

higher).  

This simple economic mechanism is not 

considered at all by the forest policy makers, who 

always are overlooking the economic connections 

between silvicultural systems, the stumpage pricing 

system and the market distortion brought about by 

economic concentrations, which actually have been 

highlighted in studied carried out abroad [2], 

[15],[18],[29].  

The social side effect refers to the situation of 

labor in rural areas. Romanian harvesting companies 

are not competitive at all from the labor productivity 

point of view but this indicator shall be regarded with 

precaution, because this productivity cannot be too 

high, due to the harvesting conditions. A medium size 

logging company operates on three or four forest 

districts and its employees leave in rural areas. Most of 

the money paid by these logging goes to the forest 

workers and this contribute to some extent to rural 

development. The opposite alternative, high 

productivity companies, whose money are paid mainly 

                                                      

 

 
1
 Natura 2000 network, national and natural parks 

administration incurs more costs, in addition to those 

brought about by internal reform.  
2
 For having a competitive market the first conditions 

are homogenous product and accurate information 

about the products. These two conditions are met 

neither for the stumpage nor for logs at the roadside.  

for equipment amortization, doesn’t mean too much for 

rural development but, fortunately the Romanian 

forestry doesn’t fit this pattern as long as clear-cuttings 

are allowed only in some specific conditions (total area 

less than 3 hectares, forests managed for timber 

production).  

 

2. Supply-driven framework for pellets 

industry feasibility studies  

 
This sections aims to explain why the pellets 

industry is advantaged on monopsonistic timber 

markets and it also explains some drawbacks of the 

regular pattern of feasibility studies carried out on 

wood industry. Actually, it should be said that most of 

the feasibility studies done for wood industry were 

mainly demand-driven, little attention being paid to the 

supply issue; in the particular case of pellets and 

briquettes production, the raw material was considered 

a by-product of the wood industry, available for free 

or, at most, the only cost for collecting these residues 

were considered. Recent investments made in Romania 

have proved that’s not the case, and both sawdust 

supply and logistic issues needs a thorough 

consideration. In this section we’ll try to draw a 

bottom-up supply for pellets industry and demonstrate 

that monopsonies in this industry are somehow 

inevitable, with all drawbacks described in the prior 

section: less money for retooling the harvesting 

operation sector, the one which the rural development 

depends to a much greater extent.  

Some integrated studies on the effectives of 

co-firing the wood In western US for instanced, it was 

demonstrated that co-firing wood from thinning 

overstocked stands with coal is a viable option only 

when for transportation distances doesn’t exceed 

500 km, but beyond 300 km between the forest and the 

plant, pelletization, fast pyrolysis, and methanol 

synthesis become increasingly cost competitive 

[17,28,31,23]. A similar conclusion was drawn about 

four decades ago, after the first oil crises, when a study 

carried out in US demonstrated that, when it comes to 

energy produced from wood, main obstacle obstacles 

are lack secured long-term supply, high costs of 

collection and the alternative use wood chips, sawdust 

and shavings for the manufacture of pulp and 

particleboard [12]. 

The baseline is the relation between 

production cost per ton and productivity per hour, 

presented in [31] for two base cases : $51/t and 6t/hour, 

$40/t and 10t/h, respectively. On these two sets of data 

two scenarios have been conceived, considering some 

average data referring to the sawdust yielded by the 

modern equipment used now in modern sawmills, 

where the log is shaped directly into prism, all shavings 

being transformed into sawdust. The basic calculations 

and input data are presented in table 1.  
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The scale economy is obvious as long as a 

20% increment in physical productivity brings about 

30% increments in profit. Although the sawdust is a by 

product such a large amount of sawdust cannot be 

collected from numerous small sawmills unless the 

whole region have a very good transportation network 

and suppliers have appropriate storage facilities for 

sawdust, which shall not be contaminated with other 

wood residues, such bark, mud, or dust. These two 

conditions are crucial, the first one for keeping a low 

transportation cost and the latter for having dry and 

good quality raw material. Haven’t met one of these 

two conditions, the whole business is at stake.

 

 

 
 

Table 1  

Rough feasibility for producing pellets in two scenarios  

Pellet equipment physical productivity (t/ h) 6 10 

Sawdust consumption (t/h) (wood consumption =1.6 m
3
 sawdust per ton of pellets) 9.6 16 

Cost per ton of pellets ($/t) 51 40 

Logs processed to lumber needed for 1 m
3
 of sawdust (14% yield) m

3
 7.142857 7.142857 

Log volume equivalent per hour (m
3
) 68.57143 114.2857 

Logs volume equivalent per day (two shifts per day) (m
3
) 1,097.143 1828.571 

Logs equivalent per month (m
3
) 21,942.86 36571.43 

Log equivalent per year (m
3
) (only 200 operating days considered) 219,428.6 365714.3 

Stumpage equivalent per year (m
3
) (60% logs for lumber) 365,714.3 609,523.8 

Pellets selling price per ton (€/t) 120 120 

Cost per ton (€/t) 37.74 29.6 

Profit per ton (€/t) 82.26 90.4 

Profit per month (5 operating days), € 252,703 462,848 

Profit per year (200 operating days),€   2,527,027 4,628,480 

Marginal profit for a higher productivity  29% 

 

The drying cost, along with the raw material 

cost (including the transportation) is essential for 

having an efficient facility. Other important parameters 

are the plant utilizations (number of shifts per week) as 

well as the availability of the plant. In a comparative 

study carried out in Austria and Sweden [16] it was 

fond that at least three shifts per day at 5 days per week 

are necessary, but an optimum would be an operation 

at 7 days per week. Whatever problem might occur on 

the supply side, causing a low plant availability, will 

increase the cost of production and risk of a non-

economic pellet production is considerably higher than 

for large-scale systems. 

 

3. Conclusions and Discussions 

 
Some interesting conclusions can be drawn 

from these estimations based on the optimistic 

assumption that all shavings produced in a sawmill are 

transformed in sawdust, and 61% of the stumpage goes 

to sawmills: 

Integrated solutions, like timber and pellets 

are more feasible; putting together a pellets press 

machine means diversification and better use of by-

products, the two businesses are not considered 

technologically separated. It ends up with pure 

monopsony, because harvesting and feeding such a 

facility with 600,000 m3 per year is quite difficult; 

actually, in Romania, less than ten forest districts are 

so rich in harvestable stands and so close each other in 

order to justify such an investment scheme; definitely, 

all logging companies operating in such an economic 

environment will be exposed to bankrupt or at least 

doomed to inefficiency, due to the double pressure 

exerted by the forest owner (the stumpage seller), on 

the one hand, and the wood industry (the logs buyer) 

on the other hand.  

The marginal profit of making a much larger 

investment is very attractive and both investors and 

banks will go for such a solution. Quite recently, that 

was case with the Egger particleboard facility set up at 

Dornesti, in Suceava County. The feasibility study 

completely disregarded the social consequences of 

having only one large buyer in the whole northern part 

of Romania, not mentioning the ecological loss of 

having an uderfinanced-harvesting sector, unable to 

obey all harvesting rules required by shelterwood 

silvicultural systems, which are applied on very large 

area every where across Romania. Whatever special 
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clause the commercial contracts would have, it is 

impossible to control.  

More integrated solution, like lumber + pellets 

+ briquettes seems to more advantageous for such an 

investment allowing for using all available resources: 

harvesting debris, branches, and bark; in addition to 

that, some short-time inefficiency for one product will 

be buffered by other products; still this solution will 

make the monopsonistic position stronger. So far, 

according to the information available from different 

sources the average productivity of pellet presses do 

not exceed 4t/h.  

In a monopsonistic economic environment, 

any logistic bottleneck is transferred to the harvesting 

sectors who will undertake the additional costs of 

having larger stockpiles at both ends of the production 

flow: final product and/or raw material. The most 

important piece of equipment the harvesting industry 

needs now is the mobile wood-chopping machine, 

which can be use in the field to chop all harvesting 

residues, marketable now for briquettes production. 

This investment, which is not very expensive, will 

smooth the cash flow collected by harvesting 

companies.  

Definitively, whatever these small companies 

will invest in, the more pressure on the harvesting 

sector, the more likely are illegal acctivities or careless 

harvesting operations; eventually the forest will suffer 

and little room will be available for sustainable 

forestry, which basically confines to shelterwood 

silvicultural systems and long rotations.  

The only feasible solution is to restrict the size 

of new investments in wood industry, which is in line 

with any legal framework against economic 

concentration. Even though the CO2 saving are 

impressive when large quantities of wood are 

discussed, the hidden costs of having inappropriate 

transportation network shall be considered at least at 

the SWOT analysis level.  

In order to counterattack the supreme 

arguments of economic efficiency and CO2 savings the 

forest authority shall produce some bottom-up regional 

studies on the effectiveness and quality of harvesting 

operations, considering the stumpage pricing system 

too. So far, according to the official standard 

procedures the average stumpage price is base only on 

forest administration full-cost approach, the harvesting 

cost being considered only when the average stumpage 

price is being differentiated on logging distances; but 

this is not enough for a sound pricing system as long as 

in many situations the residual values of marginal 

tracts are much lower than the seller’s reservation 

price. The local forest authorities shall carefully 

contemplate these situations and more innovative 

solutions are needed in order to finance technological 

break-through in harvesting operations.  

A challenging issue is the degree to which the 

forest policy ought to address and get involved into the 

energy policy. So far, according to the recently adopted 

Forest Act there is no special provision referring to the 

fuel wood. Basically there are two options, both 

needing careful consideration. The first option is the 

existing situation: multifunctional forestry, long 

rotations, forest managed only for high quality timber 

grades, no room for short rotations and fuel wood. The 

second option implies, more or less, specialized 

forestry, implying a wider range of timber grades 

pursued by managerial plans, including plantations 

with short rotation for energy production. For this 

second option there is no legal framework yet either for 

forestry or agriculture.  
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