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Forest lands are the main means of production in the forest sector. For the most territories in the Russian Fed-
eration there are established methods of cadastral appraisal, but not for the forest regions taking up 2/3 of the coun-
try’s area. In 2002 Russian Government made an attempt to solve this problem and recommended a method of cadas-
tral appraisal for the lands of the forestry fund. However, the method did not find practical application and was dis-
missed in 2010, and no substitution followed. In each subject of the Russian Federation private appraisers offer their 
own options of forest land valuation, but their results differ significantly even for the lands with comparable species 
of wood, productivity, site quality and age composition of the stand. Moreover, valuation organizations do not take 
into account forest infrastructure. 

Authors propose a universal method suitable for the entire territory of the country, which will allow to calculate 
specific cadastral value of the forest lands taking into account taxation indices of the wood stands growing there. The 
method is suitable not only for the objective cadastral valuation of the forest lands – reasonable rental payments will 
provide an opportunity to develop transport infrastructure in the forestry fund, especially forest roads and bridges, 
and to make timely arrangements for plant maintenance, forest protection and reproduction, which will have a sig-
nificant influence on social and economic development of forest regions in Russia. 
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Introduction. Lands of the Russian forestry fund occupy an area of 1,172 million hectares, 

which amounts to 64.7 % of the total area of the country. It is three times greater than the area of 
agricultural lands and 40 times greater than the water reserve lands of Russia. Efficient management 
of the forest territories plays an important role in the country’s economy in general and in the de-
velopment of certain regions in particular [20]. This is especially relevant for regions with high for-
est land percentage located close to foreign sales markets, e.g. Republic of Karelia, Leningrad 
Oblast, Zabaykalsky Krai etc. 

One of the key aspects of forest management is the state cadastral appraisal of the forest lands 
which allows to define a fair level of rental payments and forest taxes and to differentiate forest 
lands according to their productivity [21]. Besides, objective cadastral valuation will provide an op-
portunity to develop infrastructure in the forestry fund and to make timely arrangements for plant 
maintenance, forest protection and reproduction. Currently the lands of the forestry fund have a 
weak infrastructure, which includes underdeveloped or altogether absent forest roads, bridges, fire-
water ponds, lookout points, fire separation lines, hydraulic architecture for land reclamation, areas 
for camping and recreation [5, 6]. 

Transport infrastructure of the forest territories is a system of special logging and all-purpose 
roads, specialized transport and logistics centers, roadside repair and service stations and an inte-
grated information management system [17]. A distinctive feature of transport infrastructure devel-
opment in the forest regions is the use of territorial and industrial approaches that take into account 
both the interests of transportation carriers – the users of forest roads, and those of progressive so-
cial and economic development of the region. The territorial approach encompasses the following 
elements: all-purpose forest roads, specialized transport and logistics centers, roadside repair and 
service stations, which all influence social and economic development of the forest territories. In-
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dustrial approach focuses on the system of specialized logging roads, which affect the operation of 
the regional wood-cutting sector.  

Operational coordination of the elements of transport infrastructure is performed basing on an 
integrated information management system. The use of the systematic principle as one of the main 
characteristics of regional forest infrastructure implies complementary dependence between sepa-
rate transport facilities aimed at reaching a synergy effect from their combined use. 

Method and research results. Currently in Russia there is no universal method of state cadas-
tral appraisal of the forest lands, although their area covers 64.7 % of the country’s territory and 
forest resources play a critically important role in the state’s economy. According to authors’ opin-
ion, the reasons behind the absence of a universal method of state cadastral appraisal are the follow-
ing [21]. Firstly, many economic indicators of the logging process are unknown, as they are neither 
estimated by the landholders nor published in the open sources. Secondly, the growing stocks of the 
forest land have different taxation indices and age composition, hence the main felling is solely per-
formed for mature plants, which constitute only a part of the entire forestry fund; if the wood is not 
ripe enough, it is not included in the main felling. Thirdly, forest resources are not limited to wood 
only, they also include mushrooms, berries, medical herbs, gum etc., which should also be taken 
into account in the process of cadastral valuation [18]. Fourthly, if forest lands already have an in-
frastructure, it can reduce logistic costs of the forest produce.  

In 1998 the Federal Law N 135-FZ «Concerning Valuation Activities in the Russian Fed-
eration» [9] was introduced, which still regulates state cadastral appraisal of the lands. Accord-
ing to this Law, the state delegates its authority to valuate forest lands to the appraisers who 
must be members of a self-regulatory organization. Appraisers must perform their functions un-
der current legislation and particularly in accordance with federal valuation standards (FSO) 
[12-14]. E.g., according to FSO-2, cadastral valuation of specific real estate items by means of 
mass or individual assessment implies determination of its market value, specified and con-
firmed by appropriate legislative act, and cadastral value defined by the appraiser is used, for 
instance, for taxation purposes [13]. 

The standard FSO-4 is dedicated solely to cadastral value. Interestingly, in paragraph 4 the 
Ministry of Economic Development states that cadastral value should be determined not only for 
real estate items present in the open market, but also for the objects whose market is limited or alto-
gether absent [13]. As cadastral value in its essence is identical to the market value, the appraiser is 
supposed to determine the market value for the objects that do not have a market at all, which 
sounds slightly absurd.  

Paragraph 9 of the FSO-4 gives the appraiser a free hand in the choice of valuation approaches, 
methods and means provided that those are justified. Because of this the universality of the method 
is lost. Hence, the situation is possible when adjacent forest lands characterized by similar vegeta-
tion, productivity and age composition, are valuated using different methods, and the results differ 
significantly despite the homogenous conditions and quality classes of the lands [13]. 

Due to the fact that forestry fund lands are owned by the state and cannot be bought or sold in 
the open market, the need for their cadastral valuation and the progress rates are somewhat lower as 
compared to those of other land categories. In the Data Fund of State Cadastral Appraisal the au-
thors have found only 10 reports on forest land cadastral appraisal: in Tver, Omsk, Irkutsk, Ryazan, 
Nizny Novgorod, Rostov, Kaliningrad, Sakhalin Oblasts, Yamal-Nenets Autonomous Okrug and 
Perm Krai [16]. Due to the absence of any methodological guidelines, all the appraisers used their 
own individual strategies but stopped at the income approach, which is only rational: comparative 
approach is inapplicable as there is no market and no comparable objects; neither will the cost ap-
proach provide adequate results – remote regions associated with greater expenses will have higher 
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value, whereas the quality of their resources might be inferior to the lands with existing infrastruc-
ture, which is obviously wrong. 

According to the previous, already inactive Forest Code (1997) [5], there was an obligation to 
change the category of lands in case of infrastructure development, which became an obstacle in the 
development of forest facilities. From the position of rental lease, the presence of infrastructure in 
the forest lands is a critical factor; however, it has no effect on the cadastral valuation. Currently 
operating Forest Code (2007) [6] permits to cut the wood stand of any age for the creation of forest 
and logging infrastructure, as well as for construction, reconstruction and exploitation of economic 
objects not related to wood or other forest produce. Hence, operating Forest Code allows to improve 
the infrastructure of forest lands, but this requires financial resources.  

Let us consider the approaches used in reports on state cadastral valuation of forest lands in 
Kaliningrad, Rostov Oblasts and Karachay-Cherkessk Republic. Having studied these reports, one 
may come to the conclusion that linear objects of the forest infrastructure have been appraised bas-
ing on specific index of cadastral value (SICV) for the lands of industrial and special designation. In 
Irkutsk, Nizhny Novgorod, Omsk, Astrakhan Oblasts, Yamal-Nenetsk and Chukotka Autonomous 
Okrugs and Perm Krai the valuation was performed regardless of the infrastructure. In Ryazan 
Oblast the valuation of forest territories under infrastructure objects was carried out by method of 
capitalized income – the income from these lands was divided by capitalization rate. Appraisers ob-
tained the income figures from the data on rental rates for the use of forest resources. In Tver Oblast 
the value of such rates was decreased by an average cost of forest-related arrangements, and the re-
mainder, divided by the land area, was equated to SICV.  

In Sakhalin Oblast [16] appraisers separated forest lands with and without infrastructure and 
carried out cadastral valuations of such areas basing on entirely different methods. To calculate 
profitability of 1 ha of forest lands with the infrastructure in place, a cost analysis has been per-
formed for the construction of a 5 m-wide logging road (including its protection zone), with regard 
to the felling volumes.  According to the relevant economic data, each km of the constructed road 
allows to utilize 1,000 ha of the forest area and to assure timber production of up to 2,000 m2 [16]. 

Rental income from forest facilities is defined basing on the marginal productivity gained due 
to their construction [8]. To calculate profitability of 1 ha of the forest lands with a logging road in 
place, appraisers carried out a cost analysis of facility construction and estimated the income from 
felling after its completion. According to the Decree of Russian Government from 22.05.2007 
N 310 «Concerning the rental payments per unit of forest produce and payments for the land in fed-
eral property per unit of the land area» [15], appraisers calculated: a) average rental rate per unit of 
main type of wood logged in Sakhalin Oblast; b) averaged rates classified according to wood spe-
cies (conifers, hardwood, parvifoliates) and distance of wood transportation. Estimations demon-
strate that the yield of industrial wood is 80 %, whereas the share of firewood is 20 % from the total 
volume of the commercial produce [10]. The payment rates per unit of wood logged in the lands 
belonging to the federal state, set forth in 2007 and used in 2012 (year of the appraisal) were multi-
plied by 1.30. 

According to the standards of forest road engineering, the average width of the logging road 
should be 5 m including the protection zone [8]. Estimations show that the costs of constructing 1 m 
of an all-weather logging road amount to 30 USD (by 01.01.2013 the exchange rate USD/RUB has 
been 30.37). Analysis of the auctions for the purpose of selling the right to conclude contracts of 
lease in respect of the plots of forest land, performed in 2011 in Sakhalin Oblast, demonstrates that 
the average rental period is 14.2 years. Thus, construction of 1 km of the forest road will permit to 
utilize up to 2,000 m3 of additional wood resources with an average profitability of 15.74 rub/m2 per 
year. Construction costs amount to 12.83 rub/m2 per year. Net profit therefore equals 2.91 rub/m2. 
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It can be seen from the methods described above that most of them evaluate forest lands regard-
less of their infrastructure or substitute its SICV with other objects’ data. The application of standard 
capitalization method also makes little sense, because the major share of economic data in these esti-
mations has no direct relation to the forest infrastructure, but is a mere average value for all the lands 
of the entire forestry fund. 

On the one hand, transport facilities of the forest territories are a part of the integral transport 
infrastructure of the region, on the other – it has a number of critical distinctions and should be 
characterized using different technical and economic indicators [3]: 

1. Single-purpose roads (e.g., logging roads) are different from the network of multiple-
purpose roads constructed in big urban centers as a part of the interstate transport infrastructure. 
As a rule, the costs of logging road construction are borne by logging companies, they often 
have no hard surface, but they play an important role in social and economic development of the 
forest region.  

2. Construction and maintenance of public access forest roads fall within the responsibility of 
regional and local budgets, which often lack financial resources for these purposes. With this in 
mind, there is a need for additional extra-budgetary sources to finance construction and moderniza-
tion of transport facilities in the forest regions, primarily in the form of public-private partnership. 

3. In the context of transport facilities of the forest lands it is customary to create specialized 
transport and logistics centers, used by the widest possible range of companies located in the forest 
region. The systematic principle of this infrastructure has to be reflected in the position of these 
centers, which must take into account transportation intensity of round timber and other wood-
cutting produce and proximity to regional logging enterprises. When choosing a location for such 
centers, it is also important to keep in mind the trends and prospects of the population distribution 
in the area.  

Forest roads are located in the lands of the forestry fund, provide the needs of the forest indus-
try and ensure timely access to specific forest areas. Depending on their primary function, they can 
be subdivided into the following classes: 

– logging  roads that mostly serve for wood transportation; 
– silvicultural roads, supporting various silvicultural measures in the forest lands;  
– fire-protection roads, needed to reach fire-hazardous areas; 
– touristic roads, allowing to access certain regions of the forestry fund, touristic camps, rec-

reation areas, hunting farms etc. [2]. 
Countries with a developed hunting sector (Sweden, Finland) are usually characterized by 

greater density and better quality of forest roads. High level of forest accessibility makes it possible 
and economically feasible to organize regular improvement cuttings to care for the wood stand that 
greatly enhance the productivity of the forest. In Central Europe and USA legislation introduces 
limits on the maximal density of forest roads in order to preserve local ecosystems, whereas in the 
developing countries (South Korea, China, Thailand) one can witness active construction of forest 
roads and rising amounts of wood logging that often lack a sound environmental and economic jus-
tification [1].  

Creating an infrastructure is only possible by means of objective cadastral appraisal of the for-
est lands in order to calculate the rental payments for forest resources. To ensure rational forestry 
management it is necessary to obtain reliable data on land capacity and productivity, taxation indi-
ces and age composition of the wood stand. These parameters combined with the yield of non-
timber forest produce have to be used for cadastral appraisal [4]. 
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The authors propose to calculate infrastructure contribution to cadastral value of forest lands 
through the logging costs [11]. Calculated operational costs (in money terms) are based on physical 
values of labour, material and other resources per unit of standing wood:  

)
100

)(
100

( blaKPtPC et  , 

where C – operational costs per 1 m3 of logged wood, rub; t – labour intensity of the logging 
process, man-days/m3; Pt – regional wage standard per time unit, rub/man-day; ν – energy con-
sumption (fuel, lubricants and electricity per 1 m3 of logged wood), kg/m3 (l/m3, kW/m3); Pe – 
market price of fuel and electricity, rub/kg (rub/l, rub/kW); K – capital investment (specific capi-
tal costs), rub/m3; a – asset depreciation rate, %; b – percentage of overhead costs, %. 

According to the formula above, the structure and level of operational expenditures have to be 
determined basing on the variable costs of the logging process, as suggested by the Federal Land 
Inventory Service of Russia. The costs of wood transportation from the cutting site to the processing 
point must rely on actual freight rates by various means of transport.  

As seen from the formula, this method offers a relatively detailed accounting of the logging 
costs (depending on the complexity) and wood transportation. However, the information necessary 
for these calculations is very generalized and there is no real access to it, as the statistical data is 
highly specific and demands additional market research. Thus, theoretical soundness of this formula 
does not make it practically applicable. 

There are other suggestions on how to adjust logging expenses to the distance of wood trans-
portation (see Table) [7]. From the Table it is evident that division by the relative coefficient pro-
vides the fluctuation of timber price and, consequently, cadastral value of the forest land depending 
on the distance from the main transportation routes.  

 
 

Coefficients of timber price adjustement for areas with different distance from the log depot  
for taxation category 8 

 
Distance from the log depot, km Stand  

normality < 10 10-25 25-40 40-60 60-80 80-100 100 < 

0.6 3.6744 3.3375 2.8379 2.1798 1.6673 1.3383 1.000 
0.8 3.6650 3.3341 2.8287 2.1709 1.1622 1.3332 1.000 
1.0 3.6672 3.3352 2.8319 2.1700 1.6653 1.3344 1.000 

 
 
O.A.Antsukevich in 1991 performed a research on calculating differential income from rec-

reational use of the forestry fund in rubles per 1 person, visiting the forest area of 1 ha [1]. It is 
difficult to assess the absolute value of the figures, but one can notice how the figures change de-
pending on the proximity to transportation routes: 

 
 

Distance, km < 10 11-30 31-70 71-120 > 120 
Differentiated income, rub/man·ha 4.5 4.1 3.5 2.3 0.8 

 
 

These coefficients can be used in any method of forest land cadastral appraisal, including the 
ones that take into account forest infrastructure. However, the authors could not find the details of 
their calculation in the reference source [1], so it is hard to judge how accurately they reflect the 
real dependence between these parameters. 
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Conclusions 
 
1. In Russia there is no universal method of state cadastral appraisal of the forest lands, and the 

authority to develop approaches to such valuation is delegated to private appraisers. 
2. Private appraising organizations develop valuation methods separately from one another and 

lack coordination. Many organizations carry out cadastral valuations regardless of the forest infra-
structure. Other appraisers use averaged statistical data on the forestry fund that is inapplicable to 
specific facilities. 

3. The method of state cadastral appraisal of forest lands that existed before 2010 did take into 
account forest infrastructure. However, in order to be implemented one had to know a lot of pa-
rameters that characterized the market of logging produce and economic activity of the landholders. 
Often this information was protected and therefore inaccessible. Using the limited available data 
from certain enterprises distorted the overall picture due to various business approaches of different 
logging companies. 

4. The impact that the distance of wood transportation has on the cadastral value of the forest 
land greatly depends on its area. When evaluating local forest districts, it is sufficient just to define 
certain price coefficients that would adjust SIC values depending on their distance from the main 
economic centers. In case the appraisal deals with forest compartments or sub-compartments, as 
suggested in previous publications of the authors [18, 19, 21], the transportation distance will not 
affect adjacent territories as they are located too close to each other and belong in the same range of 
proximity to wood processing centers. Hence, empirical data and dependencies described above 
demonstrate that for each regional forest district it is feasible to introduce specific coefficients of 
infrastructure development and to perform cadastral valuation for compartments or sub-
compartments of the forest region. 
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