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1. Introduction

The Strategic Research Agenda – SRA – of the European Forest-based Technology Platform unequivocally focuses on enhancing competitive abilities of Europe by developing innovative products and services. The Platform has set competitiveness as its key objective. Excellent qualities of wood mean that no other branch of industry can so positively affect everyday life like the sector based on forestry and related industries. This position of the sector is however not secured because it is faced with significant challenges. The current unique sector's strength is derived from its sustainability and role in the process of attenuating the environmental changes. The condition must be nevertheless observed of ensuring sources availability at respecting diverse utilization and functions of forests. 

Forests in the CR cover one third of the landscape and they therefore form a distinct and inseparable part of it. This is one of the reasons why they become the core issue for antagonistic interest groups as a result of which disputes arise that primarily stem from misunderstanding of the necessity of forest tending at preserving the present balance between the economic, ecological and social pillars.

2. Foreword

Vision 2030 is one of the essential documents of the European Forest-based Technology Platform. The linchpin of the Vision 2030 document is the need for permanent development and innovations for the purpose of enhancing the number of products which are and shall continue to be attractive to the future market and its customers. The vision of the forestry based sector and its related industrial branches assumes that by 2030 it will become the key contributor to sustainable European society. It will operate a competitive, progressive and extensive know-how based industry which will support the use of renewable forest sources. 

The Czech Republic has joined the Forest-based Technology Platform the members of which are significant entities active in the forest management sphere and in the associated industry from 21 European countries. The National Research Agenda – NRA – of the Czech Republic is inspired by the Strategic Research Agenda which stipulates the basic strategic objectives and methods for their accomplishment.  

The possibility of replacing non-renewable sources with wood based products is one of the forms of a highly prosperous society. The forestry sector already plays a critical role in the reduction of the impact of fossil energy sources on the environment.

The Czech biomass market witnesses constant growth. It is necessary to create new segments of commerce. This is however contingent on the stabilization of forestry, innovations of existing technologies and new investments into forestry and woodworking industry in a manner to be able to entirely utilize the potential of unique natural sources of the Czech Republic. 

The National Technology Platform plays an active role in the formulation of strategic objectives and in the support to their achievement. 

Research must boost its position in the spheres of development and innovative processes of forest management, biomass production, wood based products etc.  

The following paragraphs present strategic spheres of research from the perspective of the National Technology Platform. The fundamental spheres of research are based on the SRA documents and subdivided into Forestry, Wood Products, Pulp and Paper, Bioenergy and Other. 

Subjects of interest for forest management and related industries:

1. Development of innovative products satisfying social requirements

2. Development of an efficient and more energy-effective processing method 

3. Optimal biomass utilization

4. Multi-purpose requirements for resources in combination with sustainable forest management

5. Social perspectives of the sector

3. National Research Agenda of the CR

Forestry

	Scope of interest
	

	1. Development of innovative products satisfying social requirements


	- Definition of social needs and requirements for the market of timber and wood based products

	2. Development of an efficient and more energy-effective processing method


	- Methods and techniques of measuring timber and biomass

	3. Optimal biomass utilization


	- Raw material basis and actual sources of biomass in the CR

	4. Multi-purpose requirements for resources in combination with sustainable forest management


	- Future changes in the tree species composition and related measures

- Forest as a part of landscape

	5. Social perspectives of the sector


	- Calculations of socio-economic impacts on forest plot owners due to climatic changes, changes in tree species composition and intensive nature conservation


Definition of social needs and requirements for the market of timber and wood based products

Timber as a sustainable raw material is not being utilized to the maximum possible extent. It is frequently replaced by materials of timber-liker qualities but produced from non-renewable sources. 

Accordingly, it would be useful to promote effective utilization of timber by comparing utility characteristics of timber to other materials and concurrently search for other options of its utilization in composite materials and constructions.

Methods and techniques of measuring timber and biomass

At present, diverse methods are in use for measuring roundwood assortments ranging from manual measuring of the diameter and length with the suppliers to different types of electronic measurements. Compared to the manual measurement method, the electronic measurement process is not standardized. This is the reason for different results in the timber volume and ensuing problems with respect to accounting and quantitative records of the produced roundwood assortments.

The research task shall address the standardization of electronic reception starting with the methods of data acquisition after the measured data were processed with the aim of eliminating the heterogeneous results. This problem concerns chiefly the CR, Austria and Germany.

Reception of the felling produce (biomass) should not however become reduced to the bare measurement of mass volume and that is why this research task should deal with the entire management of timber (biomass) measurement by way of diverse methods and technologies, including their standardization and solution to the follow-up processes (technologies, invoicing, taxation matters etc.). 

Raw material basis and actual biomass sources in the CR

Due to growing processing capacities and development of technologies which enable processing of previously industrially non-exploitable mass, mild lack of timber is nowadays perceived practically in all assortments in the CR. Similar situation can occur in the near future shall energy production from renewable sources expand. It is therefore advisable to dispose of data regarding real sources in forestry, agriculture and in the associated industries. The data in forestry should centre on felling and total timber reserve (which is probably underestimated), volume of slash and other logging residues, including the balance of ecological carrying capacity of withdrawing this material from stands, and on the volume of exploitable waste in the case of follow-up industries.

Methodological procedure, summary of the necessary legislation and evaluation of strong and weak points in the process of associating small forest owners should be further elaborated as a path leading to the increase in the production potential of forests in the CR and enabling growth in supplies of timber (biomass) to the market. 

Future changes in the tree species composition and related measures

The tree species composition, too, will most likely become affected by global warming and climatic changes. Apart from the global changes also the transformation of the demand structure may influence the woody species composition and newly introduced species may be set out.  

Another issue is whether at this moment we are able to determine the presumed tree species composition on the territory of the CR according to the forecast climate changes or potentially based on the different social requirements. The prediction concerning the tree species composition should also involve the envisaged silvicultural measures to be taken.  

Can the tolerance of existing tree species towards higher mean temperatures and other expected climatic impacts be estimated at present? Can suitable silvicultural measures create conditions for tree species resistance to the anticipated climatic changes?     

Forest as a part of landscape

Forests in the CR cover one third of the landscape and they therefore form its distinct and inseparable part. This is one of the reasons why they become the core issue for antagonistic interest groups as a result of which disputes arise that primarily stem from misunderstanding of the necessity of forest tending at preserving the present balance between the economic, ecological and social pillars.

It is thus needful to concentrate on corresponding awareness-raising of the public with respect to all forest functions, its development and to forest tending in connection with the economy and social impacts, mainly on the rural population. 

Calculations of socio-economic impacts on forest plot owners due to climatic changes, changes in tree species composition and intensive nature conservation

Future changes in tree species composition and the related measures will undoubtedly reflect in the economy of the individual forest estates. The research task shall endeavour to and aim at defining and quantifying these impacts with the objective of preparing the forest estate owners for these changes together with minimizing their negative impacts. 

Another part of this research shall be concerned with the quantification of impacts on various limitations imposed by nature conservation bodies on forest management (different types of protected regions ranging from small scale reserved areas to Natura 2000 areas) and impacts of the plans involved in the prepared legislation (for further details refer to deliberations on possible amendments to the new Forest Act) with the objective of elaborating sound and economically founded data for the decision-making process at the level of the government and the Parliament.

Wood products


Development of new techniques in wood protection 

The research programme shall focus on the possibilities of wider utilization of timber as a renewable raw material from the perspective of improving physical and utility characteristics of timber and wood based materials and their use with respect to health safety of the consumers. The contributions of the solution rest in knowledge expansion, formulation of outputs for innovation and development of management methods (in forestry – soil disinfection, wood mycology and biotopic influences; wood-processing industry – surface finishing and technological processes directed at an increase in the field competitiveness).

Improvement in utility characteristics of wood and wood based materials

The scope of this article is the proposal and coordinated realization of new technologies which shall significantly shift the utility characteristics of lower quality and consequently neglected tree species and wood material to the level of good quality tree species and wood materials chiefly with respect to their resistance to external influences, enhancement of their mechanical qualities, but also betterment of their aesthetic values. Among these transformations is the so-called “thermowood” – thermic modification by higher temperatures – and plasticization of wood and wood materials using high frequency electromagnetic energy of the microwave band and subsequent compression with the resulting enhanced resilience of the surface layers of the processed wood and wood materials. Another rich and prospective area are applications of “cold plasma” for surface finish treatment utilizable in the furniture industry. 

Products recycling  and secondary utilization of timber

During primary processing of softwood and hardwood it comes to the by-production of insufficiently utilized waste (sawdust, dog boards, edgings and bark). Secondary utilization of timber and the aforementioned waste is possible especially in the production of aggregated materials.

The research endeavours to find a solution leading to the utilization of various tree species and their combination in order to manufacture products with optimum mechanical characteristics in connection with an efficient exploitation of the recyclate and the above-mentioned wood based waste with respect to ecology. 

Applicability of the information acquired by research in construction (construction materials), automotive industry (wood meal – production of plastic materials), woodworking industry (fibreboards – wood structures), paper industry (production of pulp – recycled paper and wood), energy sector (combustion – biofuels), chemical industry (wood meal, wood ash – fertilizers and binders) etc.

Regional woodworking industry

Because significant capacity concentration (reduction in the number of sawmills) has occurred in the Western European states during the past 50 years, it can be expected that similar trend will be observed in the Eastern European countries, too. The question here is whether regional sawmills will be able to contend with the competitive pressure of the big establishments. The small and medium-sized regional manufacturers must devote great deal of attention to technological innovation in order to maintain their prosperity. Need for innovations arises which would help small and medium-sized works in their competitive fight, e.g. by developing a scanner used at the reception of mass for sawing with the employment of results in economic processing.

Pulp and paper


Gradual reduction in the energy use by utilizing low-potential heat in the pulp and paper industry

Although the exploitation of heat in the pulp and paper industry is conceived as counter-flow utilization, part of the heat energy is not being used due to its low potential, i.e. the difference in temperatures between the heat carrier (e.g. water) and the substance flow which is to be heated. 

Such technologies or spheres of utilizing this kind of heat should be found which could be economically exploited and would concurrently suit the characteristics of the heat supplier, i.e. the pulp and paper industry establishments. 

Support to paper recycling by means of its domestic processing

Paper consumption in the CR is characterized by permanent growth and similar development can be anticipated in the future years. In 2007, the consumption per person reached 140 kg; the growth is attributed chiefly to the sphere of packaging materials (corrugated boards) and communication papers. The growth is nevertheless apparent in other assortments as well.

Domestic recyclate processing capacities are already utilized at 100 % and increased recyclable paper quantities can be nothing but exported. 

The solution aims at augmenting the domestic processing capacities in the form of suggesting either reconstructions of the existing capacities or construction of new capacity. Limiting the export will cut transport costs and the actual processing will raise the added value of this secondary raw material. 

Bioenergy

	Scope of interest
	

	1. Development of innovative products satisfying social requirements


	- Second generation biofuels – biomass management strategies

	2. Development of an efficient and more energy-effective processing method


	- Methods and techniques of measuring timber and biomass

	3. Optimal biomass utilization


	- Determination of the most suitable technological process of dendromass processing

	4. Multi-purpose requirements for resources in combination with sustainable forest management


	

	5. Social perspectives of the sector


	


Second generation biofuels – biomass management strategies

Although apparently no applicable technology enabling high-capacity production of biofuels from wood mass exists in the CR so far, it is well-known that similar projects were implemented in the United States and that technological development in this sector continues.  

The programme endeavours to determine the amount and kind of wood mass and a likely period when such technology could become conceivable in the context of the CR.

Cooperation of the programme with the “biofuels” Technology Platform coordinated by the Association of Chemical Industry of the Czech Republic will be certainly useful. 

Methods and techniques of measuring timber and biomass

The reception of timber is often reduced to the bare measurement of mass volume. Subsequently, diverse methods and techniques of reception (quantitative and qualitative assessment), including their standardization and mutual utilization, within the framework of variability of timber or biomass exploitation. Information flows and possibilities of projecting one method of measurement on the entire production chain and subsequent processing form an inseparable part of the reception process (of timber or biomass). The process shall result in delivering a solution to the timber reception management including the follow-up processes (technologies, invoicing, taxation matters etc.)

Determination of the most suitable technological process of dendromass processing

At present, there is no universal model of a technological supply chain of dendromass either in the Czech Republic or elsewhere. Several alternatives of the technological  chain exist but it is absolutely necessary that the model is based on dendromass sources. Dendromass sources exploitable for energy purposes acquired in commercial forests are logging residues (branches etc.), full trees (cleanings) and stumps. Dendromass sources in plantations of fast-growing tree species are whole trees. Other potential sources of dendromass are residues from industrial processing of timber if they are not utilized as a secondary product (bark for gardening purposes etc.). A serious problem is posed by the assessment of the so-called “disposable biomass volume” which can be withdrawn from the forest ecosystem without damaging the site also with respect to technical parameters (biomass quality, technical and technological difficulty, accessibility, hauling distance). Typological factors of the site must also be taken into account.

Another important issue is the re-exploitation of timber. 

The sense of the programme rests in finding optimum alternatives for dendromass processing at taking into account the origin and the site conditions. 

Other

	Scope of interest
	

	1. Development of innovative products satisfying social requirements


	

	2. Development of an efficient and more energy-effective processing method


	

	3. Optimal biomass utilization


	

	4. Multi-purpose requirements for resources in combination with sustainable forest management


	

	5. Social perspectives of the sector


	- Socio-economic aspects of human resources availability

- Standards in forestry and the related industries


Socio-economic aspects of human resources availability

Historically, forestry is a sector which always used manual human labour primarily in the rural areas. A long-term outflow of workers from the forest management occurs in connection with trends of population transfers into cities and an overall lifestyle change.  Continuation of this negative trend presents the critical point of sustainability of forest management as a whole with adverse effects on the follow-up manufacturers of the renewable timber raw material. In the long run, the assistance to sustainable development of the countryside with an emphasis on social aspects thus becomes very relevant. Acceptable conditions for enhancing attractiveness of rural life must be created by connecting the public and private sectors. Another supportive step will be innovative development of forest mechanization enabling a fully equivalent replacement of human workforce with greater stress laid on greater environmentally friendly approach, ergonomics and operator skills. The subject matter of the study should further include future prognoses and suggestion of steps to be taken in order to stop this negative trend or potentially to activate growth of demand for work in the forestry sector.

Standards in forestry and related industries

The drop in workforce is surely related to insufficient wages. Competition for job orders causes pressure on further fall of prices and thus stagnation, if not even depression, of wages in the forest management sector. A growing gap in wages opens between forestry and other sectors. 

One of the reasons for the downturn is a missing job catalogue which would specify minimum unit costs  and which would become a universally accepted foundation for the differentiation of dumping prices. The elaboration of such a catalogue should be the objective of the programme.

4. Summary

	Scope of interest
	Forestry
	Wood products
	Pulp and paper
	Bioenergy
	Other

	1. Development of innovative products satisfying social requirements


	- Definition of social needs and requirements for market with timber and wood based products
	- Development of new techniques for wood protection 

- Improvement in utility characteristics of wood and wood based materials
	
	- Second generation biofuels – biomass management strategies
	

	2. Development of an efficient and more energy-effective processing method


	- Methods and techniques of measuring timber and biomass
	- Products recycling and secondary utilization of timber
	- Gradual reduction in the energy use by utilizing low-potential heat in the pulp and paper industry

- Support to paper recycling by means its domestic processing
	- Methods and techniques of measuring timber and biomass
	

	3. Optimal biomass utilization


	- Raw material basis and actual biomass sources in the CR
	
	
	- Determination of the most suitable technological process of dendromass processing
	

	4. Multi-purpose requirements for resources in combination with sustainable forest management


	- Future changes in the tree species composition and ensuing measures

- Forest as a part of landscape
	
	
	
	

	5. Social perspectives of the sector


	- Calculation of socio-economic impacts on small forest plot owners caused by climatic changes, changes in tree species composition and intensive nature conservation
	- Regional woodworking industry
	
	
	- Socio-economic aspects of human resources availability

- Standards in forestry and related industries


The Technology Platform forms a bridge between the public administration, research workplaces and the private sector. The activity shared by the Technology Platform is the creation of the National Research Agenda which specifies the most relevant research topics that need to be addressed according to its members. The Research Agenda is subject to regular inspections and updating. The National Research Agenda is publicly presented and it is also submitted to the top representatives of the European Technology Platform. 

5. Contact information

Chairman:

Tomas Parik 

E-mail: t.parik@wood-paper.cz
Address: 

Hlina 18

664 91 Ivancice

Czech Republic

 

Secretary:

Dr. Radomir Klvac

E-mail: klvac@mendelu.cz
Phone: +420 606 187 952

Address:

Mendel University of Agriculture and Forestry

Faculty of Forestry and Wood Technology 

Department of Forest and Forest Products Technology

Zemedelska 3

613 00 Brno

Czech Republic
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