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System approach to an assessment of the steady, balanced development of a forest complex of the region

As the basic, priority direction of the state policy in the sphere of forest exploitation strategy of a steady development or steady management of the woods is accepted. This strategy is based on the certain principles criteria which non-compliance brings a forest complex into an unstable (crisis) state when there is no economic efficiency and ecological safety of use of the woods. In the present article imbalances (deviations from the principles) in a control system of development of the woods are considered. Taking into account specifics of functioning of the forest complex, features of the arising social and economic relations and the elements of forest policy systematization of deviations is given. For possibility of the analysis of deviations their ecological, economic and social consequences (losses) are revealed and considered. On the basis of the system approach the connection of losses with the managing influence is shown. The general scheme of an assessment of a steady development of the forest complex is offered.
В качестве основного, приоритетного направления государственной политики в сфере лесопользования принята Стратегия устойчивого развития или устойчивого управления лесами. Данная стратегия основывается на определенных принципах-критериях, несоблюдение которых приводит лесной комплекс в неустойчивое (кризисное) состояние, когда отсутствуют экономическая эффективность и экологическая безопасность использования лесов. В настоящей статье рассматриваются дисбалансы (отклонения от принципов) в системе управления развитием лесов. С учетом специфики функционирования лесного комплекса, особенностей возникающих социально-экономических отношений и элементов лесной политики приведена систематизация отклонений. Для возможности анализа отклонений выявлены и рассмотрены их экологические, экономические и социальные последствия (потери). На основе системного подхода показана связь потерь с управляющим воздействием. Предложена общая схема оценки устойчивого развития лесного комплекса.
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The problem of imbalances or discrepancy of the actual functioning of forest complex of the region to the principles and parameters of steady development and its integrated assessment rose repeatedly [1, 2].

Moreover, the assessment of this discrepancy was considered as an element of criterion of definition of transformation and steady development of forest complex of the region, and its definition was offered to be carried out proceeding from the real and indirect social and economic and ecological loss and additional expenses on the all chain of life cycle of the forest products [2]. 

Emergence of losses in the forest complex is caused by existence of the system imbalances, i.e. deviations from the standard parameters and the planned development trajectory.

Deviations or imbalances in a steady development of forest complex are understood as a change of its development owing to the dynamics of these or those factors which don't fit into the principles of steady development. 

Proceeding from it, it is possible to allocate the following main criteria / principles of steady, strategic development [1]:

First criterion / principle: security of coherence (synchronization) of processes (actions, elements, interests of all its participants) i.e. minimizing of conflict situations.

Second criterion / principle: accounting of the specifics of development (steady development is described by the system of some most essential and significant components, i.e. synthesis, coevolution of the ecological, economic and social stability).
Third criterion / principle: conditionality of actions and results or relationship of the cause and effect (success of realization of the strategy of steady development in many respects depends on definition of the reasons which affected these or those results).

Fourth criterion / principle: existence of "future ideal" (in the context of steady development the problem of definition of the future condition of eco-social and economic system, its formalization and tracking of the progress of achievement of the results is put).

Fifth criterion / principle: submission of the individual purposes by the general.

System deviations (imbalances) can be shown as in the managing system (public authorities, ministries and departments, administration and mechanisms of management: administrative, legal, economic) and the operated system (forest sector, relationship of economic entities concerning forest exploitation, ways of managing).

We allocate the following forms of deviations (imbalances) in the development of forest complex [3]:

1) technical and technological, 2) standard and legal, 3) economic, 4) social and economic, 5) institutional 6) social, 7) organizational and administrative 8) ecological and forestry-ecological; 9) information (Table 1)

Table 1 
Systematization of deviations of the development of forest complex of the multi-forest region
	Forms of deviations (imbalances)
	Content of deviations
	Effect, indicators of an assessment and measurement
	Purpose, methods and instruments of management

	Technical and technological
	Discrepancy of equipment and technology to the requirements of steady development, not adaptability of equipment
	Economic, forestry-ecological, social damages (losses)
	Adaptability of equipment; certification

	Standard and legal
	Neediness and discrepancy of the legislation to a steady development
	Complex damage; existence and maturity of standards
	Democratization, openness; inforsment

	Economical
	Weakness of the economic relations at all levels
	Economic losses; profitability, competitiveness, insolvency
	State regulation; management

	Social and economic
	Shadow processes in economies
	Economic losses: taxes, duties, rent payments
	Economic and legal mechanisms

	Institutional
	Destruction of the system of moral values, low level of eco-consciousness
	Social and ecological expenses, damage
	Eco-economic education

	Social
	Lack of socially responsible business
	Level of wellbeing of the workers, population. Elimination of workplaces, decrease in employment, unemployment
	Social, budgetary efficiency; management, state regulation

	Organizational and administrative
	Absence of flexible structures, strategy corresponding to the openness of society and principles of democratization
	Administrative expenses; controllability, management efficiency
	Stability of development, integrated effect; management

	Ecological and forestry-ecological
	Non-compliance with ecological standards and standards
	Ecological, forestry damages, degradation of ecosystems
	Ecological stability, eco-management, state regulation

	Informational
	Uncertainty, closeness
	Integrated damages
	Opened society, transparent business


It is made with additions on: [3]

The deviations connected with a weak hardware of logging, not adaptability of technologies, violation of the technologies of cuttings, lack of the waste-free productions and deep processing of the less liquid remains, littering of the cutting areas, transport inaccessibility belong to the technical and technological.

Standard and legal deviations are presented by a consequence of the conflict of the norms and branches of the right regulating process of the forest exploitation at the federal, regional and local levels (absence of the accounting of differentiated approach and regional features of the territories at adoption of the federal legislation), lack of the regulated mechanisms and procedures of performance of the adopted laws their weak study, insolvency of the concept put in a basis of the existing forest legislation. In practice so far the forest legislation didn't resolve the problem of multi-purpose use of one site by several tenants, gaps in the criminal and administrative law allow avoid responsibility for the forestry violations, and imperfection of the customs legislation leads to an uncontrollable export of forest resources for export.
Economic deviations can be connected with a level of development of economic relations in the forest sector, the development of private form of an ownership, discrepancy of fiscal policy to operating conditions of forest business, an inefficiency of economic mechanisms of management (granting the state credits, subsidizing), investment policy, absence of economic incentives for the development of wood-processing productions (pulp-and-paper, production of an interline interval, chipboard, etc.), dependence of economy on export and "dishonest game" (dumping) of foreign partners.

Social and economic deviations consist in development of the shadow economic relations and their adaptation to the changing business functioning conditions, forest policy, their penetration into the public life. Shady policy of the forest sector is shown at all stages of forest exploitation: carrying out forest auctions and granting sites in rent, excess of limits of preparation, application of "grey" schemes of the organization of business, absence of the accounting of the cut-down wood, cutting of the valuable and forbidden to cutting down breeds in "green" zones under the guise of cutting of leaving, failure to pay taxes, customs duties, smuggling, bankruptcy of the forest enterprises). 

Institutional deviations are connected with the today's destroyed system of values, absence of ideology, low level of eco-consciousness, distinction in motivation, discrepancy of individual interests to the common goals. These deviations are determined by the relation to the excess exploitation of forest resources as legitimate, desire of obtaining momentary benefits without ecological factors, corruption recognition, degradation of social values.
Social deviations are connected with the lack of the long-term strategy aimed at the providing social wellbeing, lack of the socially responsible business. These deviations are determined by social expenses: decrease in the level of reproduction potential of the human capital, decline in the quality of training of workers of the forest specialties, abolition of the forest faculties in educational institutions sector, employment reduction, unemployment in the forest villages. 

Organizational and administrative deviations are connected with the lack of reference points on introduction of the principles of openness, democratization, social partnership, horizontal communications and adaptive strategy in the management [2], strengthening of bureaucratization at all levels of management. As a result of these deviations: complexity of the structure and areas of work of the public authorities, the conflict of interests of federal bodies and authorities of the subjects (obtaining the forest income and its distribution is assigned to the federal bodies, and an obligation of management of the forest sector, carrying out the recovery and security actions is entrusted to the authorities of the subject), decrease in the average level of qualification of executives of the governing bodies, in view of the lack of education in the specialty, complexity of the structure and areas of work of the public authorities, destruction of the system of forest conservation that makes not effective fire-fighting and illegal cuttings.
Ecological and forestry-ecological deviations – consist in non-compliance of the ecological standards and the standards of forest exploitation, absence of the institute of certification of logging. These deviations lead to the decrease in ecological functions of the woods: environment protection - deterioration of health of the population, water protecting, soil-protective, are a source of climatic changes, losses as a result of floods, insects wreckers, the fires (in the Khabarovsk territory damage from the forest fires, harmful organisms and the other adverse factors exceeds the size of general expenses on the protection and reproduction of the woods [4]). Are the consequences of decrease in the economic (commodity) importance of the woods: the change of coniferous forests – on the deciduous trees. Lead to the migration of animals (loss of the local population).

Information deviations are connected with the information closeness of forest complex. They determined by the lack of public and reliable information about a condition of the woods (purposeful distortion of the woods given about the area which were lost as a result of the fires, illegal cuttings, natural disasters) [5], use of the forest plans and cards which were the outdate data. Distribution of the rights on the exploitation of the wood has no open character, the property right aren't clear, etc.

It is important to emphasize that the allocation of deviations can be continued, but everywhere discrepancy to the principles and requirements, parameters and the trajectory of steady development will be their sense. It means that the actual development is followed by the negative influence on FK subsystems – social, ecological and economic, that is negative consequences or effects which economic assessment consists in the determination of economic, social and ecological losses and expenses.
Losses by us are understood as the half-received income (positive effects, benefits) or the missed benefit of the state and subjects of the forest exploitation (it is necessary to refer to the subjects not only the suppliers of forest resources, and the all consumers of economic, ecological and social profitableness of the wood), the incurred expenses, loss or damage of the resource. 

The most important condition of optimization of the forest exploitation is the prevention subjects of managing of that damage which they can cause with the actions i.e. not rational consumption and use.

For possibility of an assessment of losses (damage) it is expedient to operate with the concepts of real, indirect and general loss. 

Considering specifics of the forest branch we offer the following structure of losses (damages) in the fig. 1: 
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Fig. 1. Structure of losses in the system of forest exploitation

As a result of management and use of the forest resources let’s understand the losses of all structures of national economy, the state as a real loss as the owner of resources, the estimated forest resources (taking into account their eco-economic and social importance) and the losses caused by these losses, and also the expenses connected with the restrictions development and restoration of the woods [6].

Indirect losses we will call the damages, losses and additional expenses which will incur the owner, consumers, users and the ecosystem which is directly connected with a real loss.

Direct and indirect losses in total form the general (complex) losses or the general damage.

Economic losses:

- it is possible to carry to the real economic loss decrease in a quantitative and qualitative state of woods, the loss of forest resources.

- the indirect - the losses connected with the short-reception by the state of the income from the forest exploitation, impossibility of effective use of the lost woods, decrease in economic stability of the region as a result of bankruptcy of the forest enterprises and unrealized investment projects, violation of the balance of money supply, illegal compensation of the VAT, concealment of taxes, losses of sales markets as a result of arrangement of foreign partners, costs of elimination of consequences of the fires, restoration of the woods, deterioration of economy as a result of decrease in employment, the possible losses of national economy caused by deterioration of an ecological situation owing to the destruction of natural resources.
Social losses:

- direct – consist in deterioration of the conditions and qualities of the life of people, deterioration of health, loss of a manpower, growth of unemployment, criminalization of the society. 

- indirect - connect with the lack of financing of social projects, impossibility of an increase of social payments to the unprotected segments of the population, presence of social tension in the society.

Ecological losses:

- direct - are characterized by the violations arising in the natural systems capable to lead to irreversible changes and degradation of the separate ecosystems, disappearance of natural flora and fauna, deterioration of the general ecological situation as a result of decrease in the environment protection function.

- indirect – deterioration of the structure of coast of the rivers (water protecting function of the woods), decline in the quality of soils, etc.

It is important to note an existence of a certain synergetic effect and mutual influence of the considered deviations and losses. In this regard the development and improvement of mechanisms of management of the woods demands the complex – an integrated approach taking into account specifics of the branch [7]. In this case it is impossible to carry out modernization, solving a problem of separate deviations and their negative effects (losses) to the detriment of another.

All direct and indirect losses give in to the analysis and comparison, thus not always possibly to carry out their integrated cost (economic) assessment, in connection with what in ours further researches the emphasis will be placed towards an assessment of losses of the resulting social and economic and forestry-ecological deviations.

To understand the nature of emergence of losses in the management system and developments of the forest complex the process of forest exploitation is offered to be presented in the stream form (Fig. 2)
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Fig. 2. System of transformation of material streams
In this case the material streams: N – resources (economic, labor) on the entrance (direct impact on the woods, economic activity, development reflect), P – resources at the exit (the return influence, a stream of the transformed useful energy, "income" from the use of forest resources, the material and non-material benefits), G – the losses, damages (ecological, economic and social) having negative impact on the consumers of a set of profitability of the wood and the ecosystem.

Spending resources N, the society after time of t receives a stream of resources P which uses in their activity.

Power of losses will always be under the control of full (resources on an entrance) and useful capacities (resources at the exit). Reduction of the power of losses can be reached only at the expense of an increase in the useful power through the strengthening of efficiency and reduction of imbalances of the full capacity. Losses are the result from the dispersion of a part of useful power, as a result of reaction of the system to an external impact (full capacity) [8].

It is natural that than more the society is anxious with the preservation of satisfaction of the needs in the future, that a high probability of identification of the system imbalances (deviations) and introduction of the coefficients of strengthening of the useful power which will allow transport energy of the set kind in the set direction (for example modernization, improvement of a quality of technologies, waste-free productions, new sources of raw materials, certification, etc.).
The size of the useful power of P which is at the disposal of the society is the determination of potential opportunities, N — a measure of real opportunities to make the impact on environment, and G — an assessment of losses.

For the considered structure fairly is the statement: expenses (resources on an entrance) at the first stage aren't equal to a number of the useful power (income) which is received by the subject of work when using the woods. The nonequivalent exchange at which the fact of an inequality of these two stages, on the second of which turns out more energy takes place, than is spent on the first, represents the public interest since the result relation to the expense which caused it characterizes nonequivalence of an exchange of the person with the environment [8].

Efficiency is determined by extraction of the greatest income from use, i.e. achievement of the most useful result in the conditions of decrease in eco-economic and social losses, thus for the sake of preservation of environment and possibility of use of its benefits in the future it needs the maintenance of a steady management.

Thus, the complexity consists in making a picture as these or those external factors (resources, influence) in the conditions of the existing imbalances (deviations) influence adaptation behavior of the system (forest complex). In this case there is an account on a mathematic waiting, i.e. how many it is supposed to receive usefulness, or damage at a certain external influence, in the conditions of constant aspiration of the system to the condition of stability.
The more effectively the system will transform external resources in comparison with the other systems the level of its self-organization is higher. For an assessment in the most general view of efficiency of functioning of the forest complex and ability of the system to expanded reproduction it is offered to use Guldberg-Vaage's ratio, [9]:
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where N - external impact on the environment will always be direct, and internal (jet) P – the return. ∑G is presented by a set of losses (damages), it reduces useful effect from the return influences. Const value reflects an equilibrium condition of the system in the existing boundary framework (for example, optimum economic availability of the forest sector in a boundary framework of ecologically focused economy). 

Let’s present that const = 1, and reflects the level of use of the forest complex, at which ∑ of direct influences = ∑ of the return influences - ∑ of the losses (damages). Such ratio admits steadily equilibrium, however is characterized by the stagnation which in the conditions of increasing needs of the subjects of forest exploitation transfers the system to an unstable state, i.e. to an indicator <l. In this situation the system imbalances (deviations) will amplify that finally will lead to the crisis phenomena. 

In that case most acceptable it is necessary to consider a ratio > 1, as under such circumstances ∑ of the return influences - ∑ of the losses (damages) > ∑ of the direct influences that reflects a condition of steady development of the forest complex [10].

In the conclusion it should be noted that the offered ratio allows analyze rather effectively the dynamics of adaptation of natural system to the external conditions (managing influence), to compare the indicators of adaptation of one system in different time points, and also to evaluate the influence of losses on its further functioning [9]. 

Thus the losses arising in the course of forest exploitation serve as the factor constraining steady development of the forest complex and have to be a signal to revision of the operating mechanisms of management, change of the operated impact on the woods, formation of additional protective ways and means capable to support the woods in the condition of stability for preservation of their potential and satisfaction of the requirements of the future generations.
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