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Names and abbreviations used 
	Name, concept abbreviation
	Explanation 

	AEI
	Agro Resources and Economics Institute, which is formed by reorganising the State Priekuļi Plant Breeding Institute, State Stende Cereal Breeding Institute and Latvian State Institute of Agrarian Economics until 31 December 2015

	BF
	Science base financing provided by the state 

	BOVA 
	Baltic Forestry, Veterinary and Agricultural University Network

	BSRUN
	Baltic Sea Region University Network 

	BUP
	Baltic University Programme 

	Cabinet
	Cabinet of Ministers of the Republic of Latvia 

	CC
	Competence Centre 

	CCFI
	Climate Change Financial Instrument 

	CMC
	Communication and Marketing Centre 

	CSB 
	Central Statistical Bureau 

	ERA
	European Research Area 

	ERDF
	European Regional Development Fund 

	ESFRI
	European Strategy Forum on Research Infrastructures

	ESPON
	European Observation Network for Territorial Development and Cohesion

	ETC
	European Union Territorial Cooperation Programmes 

	EU
	European Union

	FA
	Faculty of Agriculture 

	FE
	Faculty of Engineering

	FESD
	Faculty of Economics and Social Development 

	FF
	Forest Faculty 

	FFT
	Faculty of Food Technology 

	FIT
	Faculty of Information Technologies

	FL LLU
	Fundamental Library of the Latvia University of Agriculture

	FRE
	Faculty of Rural Engineering 

	FTE
	Full-time equivalent 

	FVM
	Faculty of Veterinary Medicine 

	GHG
	Greenhouse gas 

	H2020
	European Union Research and Innovation programme "Horizon 2020"

	ICC
	International Cooperation Centre of Latvia University of Agriculture 

	IH
	Institute of Horticulture, which is formed by reorganising the Latvia State Institute of Fruit-Growing until 31 December 2015 

	Innovation
	Implementation of new ideas, concepts and technologies into a product or service in scientific, technical, social, cultural or other areas

	IR
	Internal resources, including human resources and material technical support 

	KP
	Knowledge partnership

	LIDAR
	LIDAR (Light Detection and Ranging) is a remote sensing technology that measures the distance from the scanner, placed on the aircraft, to the target with laser ray impulse and analyses the reflected light

	LLU
	Latvia University of Agriculture 

	LU
	University Of Latvia 

	MoA 
	Ministry of Agriculture 

	MoE
	Ministry of Economics 

	MoES
	Ministry of Education and Science 

	NJF
	Nordic Association of Agricultural Scientists 

	Nordplus
	Programme of the Nordic Council of Ministers for the Improvement and Development of the Educational Systems of the Nordic and Baltic States

	NOVA
	Nordic Forestry, Veterinary and Agricultural University Network 

	OECD
	Organisation for Economic Co-operation and Development

	OP “BI”
	Operational programme “Business and Innovations” administered by the Investment and Development Agency of Latvia

	PCG
	Partnership for achieving common goals

	RCNS
	Research Centre of National Significance

	RCNS ARF
	Research Centre of National Significance for the Use of Agricultural Resources and Food

	RCNS FWR
	Research Centre of National Significance for Forests and Water Resources

	RIS3
	Smart Specialisation Strategy of Latvia

	RP
	Resource partnership

	RSU
	Riga Stradiņš University 

	RTU 
	Riga Technical University 

	SC
	Study centre

	Scientific staff 
	Leading researchers, researchers and scientific assistants elected according to the legislation regulating scientific activities and included in the Database of Scientific Staff of the Latvian Academy of Sciences

	SI
	Scientific institution 

	SPDC 
	Science and Project Development Centre

	SSO
	Specific support objectives determined for the operational programme “Growth and Employment” created for the use of European Union funds during the period from 2014 to 2020

	SWOT
	Analysis of strengths, weaknesses, opportunities and threats

	TKTD
	Technology and Knowledge Transfer Department


Introduction 
The Latvia University of Agriculture Research Programme is a medium-term planning document and one of the parts of the university’s Development Strategy 2015-2020. The Research Programme is based on LLU’s vision and mission, as well as the evaluation of the current situation, future possibilities and challenges, included in the extended version of the strategy, as well as the recommendations received from external experts as part of the international evaluation of science.
The Research Programme includes an outline of the university’s scientific specialisation and lines of research, research objectives and information on their conformity with European Union, national, regional policies and planning documents, reasoning behind the selection of specialisation in the context of needs of the national economy, action plans, as well as indicators of achievement evaluation and their values. The progress towards achieving the research objectives will be monitored by assessing the accomplishments and updating the Research Programme if necessary. 
The development process of the Programme was partaken by LLU staff and the International Advisory Council created by the university, consisting of Latvian employers (entrepreneurs) and representatives of foreign scientific institutions. 
1. Justification of the Research Programme 
The Research Programme is based on LLU’s vision and mission, as well as the evaluation of the current situation, future possibilities and challenges. Recommendations from external experts received as part of the international evaluation of science have been taken into account during the development of the Programme. The evaluation was carried out in 2013 by the Ministry of Education and Science in cooperation with the Latvian Secretariat of the Nordic Council of Ministers with the involvement of experts from foreign scientific institutions.
	Vision 
Latvia University of Agriculture is one of the leading universities in the field of science and technology in the Baltic Sea region, specialising in the sustainable use of natural resources for the improvement of the society’s quality of life. 



The vision is the university’s long-term view into the future. The vision of LLU is to become one of the leading universities in the Baltic Sea region. The territorial positioning has been chosen by taking into account the following: 
a) geographical location of the university, 
b) localisation of resources that are most significant for those areas of the national economy, for the needs of which the university carries out research, in the Baltic Sea region, 
c) the need to facilitate international competitiveness in related economic sectors, in which it is important to be able to compete with companies of the Baltic Sea region, 
d) interaction with universities and research institutions of the world, including the Baltic Sea region. 
The status of science and technology means that it is important for the university to ensure the creation of fundamental knowledge, carry out applicable research, develop technologies and innovations for the needs of the sectors of the national economy and facilitate their transfer to companies. 
Research specialisation is related to the knowledge gathered by the university, as well as competence in the fields of biotic and abiotic natural resource management and use. 
The sustainable use of natural resources for the improvement of society’s quality of life is a key issue with regard to the global development challenges of Latvia, the Baltic Sea region, and European Union, among which the most significant are: 
a) a growing demand for natural resources needed to satisfy the economic needs of the society, 
b)  demand for technologies in order to ensure the efficient management and economically beneficial use of natural resources, as well as the creation of competitive products and services, 
c) the need to ensure and enhance the quality of life of society in the present and in the future, which includes a wide range of issues: economic and social development of regions and communities, sustainable use and availability of natural resources, quality of the environment, access to safe and healthy products and services,
d) the need to increase the competitiveness of the Baltic Sea region on a global scale, in which one of the essential aspects is ensuring the sustainability of the region’s environment, including natural resources.
The mission is a perception on how it is planned to achieve the vision. The university's mission includes four top-level objectives: 1) achieving excellence in research specialisation areas, 2) facilitating fundamental and applicable research, as well as the application of research results in the national economy, 3) providing high-quality study and education services, and 4) ensuring efficient management of the university. The operations of the university will promote the development of internationally competitive intellectual potential for the development of Latvia, and especially its regions. In this case the intellectual potential is knowledge, as well as the people who will use this knowledge.
	Mission
Creating internationally competitive intellectual potential for the development of Latvia, its regions, on the basis of outstanding research, the use of its results in the national economy, high quality of studies and efficient management of the university. 



In order to fulfil the mission and realise the vision, it is required to strengthen the operational capacity of the university by using the internal strengths and opportunities provided by external socio-economic processes, as well as implement measures that would improve the activity in aspects, which are recognised as delaying and limiting factors. At the same time the external environment circumstances that the university is not able to change or prevent at the moment have to be taken into account. In order to identify the influence that these conditions and factors possess, an evaluation of the current situation, future opportunities and challenges (SWOT analysis) was carried out. 
	SWOT analysis 
Strengths 
· Unique study programmes that are only available at LLU
· The importance of the university to the national economy of Latvia 
· Studies and research based on the needs of the Latvian economy 
· Professionalism, experience and loyalty of the academic staff
· Diverse offer of studies and life-long education 
· Cooperation with companies in innovations and technology transfer
· The reputation of the university in Latvia 
· Broad international cooperation with higher education and research institutions 
· Significant investments in the improvement of the technical base of studies and research materials
· Activity based on history and traditions
Weaknesses 
· Limited funding for studies and research 
· Limited human resources for studies and research
· Lack of international recognition 
· Low average of foreign researchers, lecturers and students
· Weak research ties with entrepreneurs, insufficient commercialisation of research 
· Necessity to improve the material and technical support of studies, research and social infrastructure 
· Insufficient use of real estate
· Formalism of the internal system and processes of the university and slow implementation of changes that are needed for improvement 
Opportunities 
· Demand for knowledge, technology and innovations from the national economy 
· State and other financier programmes for education, research, technology development and management improvement
· EU policies and instruments for their implementation 
· A desire to cooperate shown by educational and research institutions, individuals from Latvia and abroad 
· Use of innovative study methods
· Existing national and international partnerships for the development and improvement of studies and research 
· Consolidation and coordination of science resources in Latvia 
· Improvement of the university’s image (progressive, dynamic, innovative)
· LLU patrons, graduates and students as ambassadors in Latvia and all over the world 
Threats 
· Deterioration of the demographic situation in Latvia 
· Change of objectives and priorities in the state’s educational and science policy 
· State’s regional policy aimed towards centralisation 
· Impact of geopolitical events on the socio-economic processes in Latvia
· Low competitiveness of the university staff’s compensation in the labour market
· Insufficient preparedness of potential students 
· Unequal positions in competition with foreign universities and research institutions
· Lack of a medium and long term forecasting system of a national level for carrying out research 


The evaluation of the current situation has allowed one to identify LLU’s most significant challenges in relation to research, and they are:
1) Lack of human resources (small number of researchers, doctoral students and new doctors, and a comparatively low proportion of young scientists in certain faculties) and the need for capacity improvement;
2) Insufficient use of the cooperation potential; 
3) The need to raise the activity for increasing the amount of research, technological initiative and innovation measures, improving their quality, as well as the results; 
4) Relatively small proportion of fundamental research that influences the amount of publications in journals included in prestigious databases (Scopus and Web of Science)
5) The need to improve the knowledge and technology management system and mechanisms; 
6) Insufficient use of the existing material and technical support, ageing of the research infrastructure, and the lack of it in certain subfields of science.
Specific action plans have been developed for overcoming the described challenges (Chapter 6 of the Research Programme). 
2. Research specialisation 
LLU’s research specialisation is based on its vision, evaluating the university’s scientific competence regarding the development challenges of Latvia, the Baltic Sea region, and the European Union, as well as global challenges. 
The scientific competence of the university grasps the areas that are related to the sustainable use of natural resources. When establishing the fields and lines of the university’s research specialisation, the topicality of each chosen option was assessed with regard to the aspect of the society’s quality of life in the present and the future, needs of the national economy, and the applicability of the expected results. 
During the strategy implementation period special attention was drawn to interdisciplinary research, in the carrying out of which the faculties have accumulated knowledge and experience and which are essential for the achieving of important research results. 
The university's long-term research specialisation fields and subfields are defined in Chapter 2.1 of the Research Programme by taking into account the classification and numbering
 used by the Organisation for Economic Co-operation and Development (OECD) in the Common European Research Classification Scheme revised in 2006. 
2.1. Specialisation fields and subfields 
LLU’s specialisation fields and subfields are set forth in the context of the existing administrative division of LLU (in the table in this chapter). The specialisation fields and subfields of each unit have been chosen on the basis of the scientific competence of the university and the lines of research selected for further development (Chapter 2.2), and they comply with the needs of the prospective areas of economy, in which the Latvian innovation capacity has to be formed, determined in the Smart Specialisation Strategy of Latvia
. 
Specialisation fields and subfields of LLU
	No.
	Specialisation fields and subfields of LLU
	The unit that carries out research in the respective field and subfield of science

	
	
	FA
	FVM
	FF
	FE
	FFT
	FRE
	FIT
	FESD

	1.
	Natural sciences
	
	
	
	
	
	
	
	

	1.2.
	Computer and information sciences
	
	
	
	x
	
	
	x
	

	1.5.
	Earth and related environmental sciences
	x
	
	x
	
	
	x
	
	

	1.6.
	Biological sciences (except Medical and Agricultural biological sciences)
	x
	x
	x
	
	
	
	
	

	2.
	Engineering and technology
	
	
	
	
	
	
	
	

	2.1.
	Civil engineering
	
	
	
	x
	
	x
	
	

	2.2.
	Electrical, Electronic, Information engineering
	
	
	
	x
	
	
	x
	

	2.3.
	Mechanical engineering
	
	
	
	x
	
	
	
	

	2.5.
	Materials engineering
	
	
	x
	x
	
	x
	
	

	2.6.
	Medical engineering
	
	x
	
	
	
	
	
	

	2.7.
	Environmental engineering
	
	
	x
	x
	
	x
	
	

	2.8
	Environmental biotechnology
	
	
	x
	
	
	x
	
	

	2.9.
	Industrial biotechnology
	
	
	
	
	x
	
	
	

	2.11.
	Other engineering and technologies
	
	
	
	x
	x
	x
	
	

	3.
	Medical and health sciences
	
	
	
	
	
	
	
	

	3.3.
	Health sciences
	
	x
	
	
	x
	
	
	

	3.4.
	Medical biotechnology
	
	x
	
	
	
	
	
	

	4.
	Agricultural sciences
	
	
	
	
	
	
	
	

	4.1.
	Agriculture, Forestry, and Fisheries
	x
	
	x
	x
	
	
	
	

	4.2.
	Animal and dairy science
	x
	x
	
	x
	x
	
	
	

	4.3.
	Veterinary science
	x
	x
	
	
	
	
	
	

	4.4.
	Agricultural biotechnology
	x
	x
	
	
	x
	
	
	

	4.5.
	Other agricultural sciences
	x
	
	
	
	
	
	
	

	5.
	Social sciences
	
	
	
	
	
	
	
	

	5.2.
	Economics and Business
	
	
	
	
	x
	
	
	x

	5.3.
	Educational sciences
	
	
	
	x
	
	
	
	

	5.4.
	Sociology
	
	
	
	
	
	
	
	x

	5.5.
	Law
	
	
	
	
	
	x
	
	

	5.7.
	Social and economic geography
	
	
	
	
	
	x
	
	

	5.9.
	Other social sciences
	
	
	
	
	
	x
	
	x

	6.
	Humanities 
	
	
	
	
	
	
	
	

	6.4.
	Arts 
	
	
	
	
	
	x
	
	


 x  – science subfields, in which scientific activities are concentrated 
 x  – science subfields, in which scientific activities are being carried out 
The selected scientific subfields are grouped into three main blocks of scientific fields according to the focus of the priority lines of research and the interrelation of the objectives and thematic interests, and these blocks are: 
1. Block of Biological Sciences; 
2. Block of Engineering Sciences; 
3. Block of Social Sciences. 
The Block of Biological Sciences includes Agricultural sciences (Group 4), as well as related science sub-divisions in Natural sciences (Group 1) and Medical and health sciences (Group 3). The main research activities are related to agriculture, forestry and veterinary medicine. 
The Block of Engineering Sciences includes Engineering and technology (Group 2), as well as related science sub-divisions in Natural sciences (Group 1), Agricultural sciences (Group 4) and Medical and health sciences (Group 3). The main research activities are related to food technology, power engineering, smart machinery and technologies (particularly in agriculture and forestry), information technologies, construction, woodworking, geodesy, the environment, and water management issues (including greenhouse gases (GHG) and agricultural runoff). 
The Block of Social Sciences includes Social sciences (Group 5), as well as related science sub-divisions in Humanities (Group 6). The main research activities are related to economics and business (especially agrarian and regional economics), sociology, landscape architecture, pedagogy, and land management. 
2.2. Priority lines of research
Short-term priority lines of research
The short-term period is the period of time from 2015 to 2017 (three years). The selection of priority lines of research is based on: a) the needs of prospective fields of economy, in which, according to the Smart Specialisation Strategy RIS3, Latvian innovation capacity has to be formed, b) the needs of other areas of the national economy, which influence the development of the prospective fields and in which LLU is carrying out research, c) competences of the university, d) the amount and quality of available resources, e) forecasts regarding the availability of financial resources during the strategy implementation period. The priority lines of research are chosen by consulting with the parties interested, including entrepreneurs and cooperating scientific institutions. 
Priority lines of research of LLU
	No.
	Line of research
	Leading unit of the line of research

	
	
	FA
	FVM
	FF
	FE
	FFT
	FRE
	FIT
	FESD

	Block of Biological Sciences

	1.
	Research of microorganisms and invertebrates important to agriculture
	x
	
	
	
	
	
	
	

	2.
	Research of soil and land as the main resource of agriculture
	x
	
	
	
	
	
	
	

	3.
	Improvement of plant productivity and quality of harvest by using environmentally friendly technologies
	x
	
	
	
	
	
	
	

	4.
	Improvement of animal productivity and functional efficiency
	x
	
	
	
	
	
	
	

	5.
	Morphofunctional research of the digestive apparatus of animals in the aspect of ontogenesis and disease pathogenesis
	
	x
	
	
	
	
	
	

	6.
	Research of new diagnostics, treatment methods, medication and food additives
	
	x
	
	
	
	
	
	

	7.
	Control and prevention of infection and infestation diseases
	
	x
	
	
	
	
	
	

	8.
	Safety of food of animal origin
	
	x
	
	
	
	
	
	

	9.
	Research of forest ecology and forestry
	
	
	x
	
	
	
	
	

	10.
	Influence of forest work and machinery on the ecosystem of the forest, assessment of the derived products, and quantitative and qualitative indicators of measurement
	
	
	x
	
	
	
	
	

	11.
	Forest resource economy and forest management planning
	
	
	x
	
	
	
	
	

	12.
	Working environment ecology
	
	
	x
	
	
	
	
	

	13.
	Food safety and risks
	
	
	
	
	x
	
	
	

	Block of Engineering Sciences

	1.
	Research of wood materials and technologies
	
	
	x
	
	
	
	
	

	2.
	Use of sustainable energy in motor vehicles
	
	
	
	x
	
	
	
	

	3.
	Smart technologies and robots in biosystems 
	
	
	
	x
	
	
	
	

	4.
	Acquisition and use of renewable energy
	
	
	
	x
	
	
	
	

	5.
	Reduction and rational use of manufacturing by-products and residues
	
	
	
	x
	
	
	
	

	6.
	New products from raw materials of the plant and animal origin, study of their nutritional value
	
	
	
	
	x
	
	
	

	7.
	Research of biologically active substances in food raw materials and products
	
	
	
	
	x
	
	
	

	8.
	Research of environmental technologies and technologies decreasing climate changes, as well as hydrology, and agricultural runoff research 
	
	
	
	
	
	x
	
	

	9.
	Remote sensing and geodesy research
	
	
	
	
	
	x
	
	

	10.
	Sustainable building, development of new, innovative building materials and construction products, research of their performance characteristics
	
	
	
	
	
	x
	
	

	11.
	Safety of building structures and behaviour under long-term loads 
	
	
	
	
	
	x
	
	

	12.
	Systems biology, modelling and optimisation of metabolic networks
	
	
	
	
	
	
	x
	

	13.
	Computer control of biosystems 
	
	
	
	
	
	
	x
	

	14.
	Information technology solutions in precision forestry
	
	
	
	
	
	
	x
	

	15.
	Mathematical modelling of the drying process of agricultural products
	
	
	
	
	
	
	x
	

	16.
	Calculation and forecast of greenhouse gas emissions from the agricultural sector
	
	
	
	
	
	
	x
	

	Block of Social Sciences

	1.
	Professional education and career support for the sustainable development of society
	
	
	
	x
	
	
	
	

	2.
	Land and real estate management studies
	
	
	
	
	
	x
	
	

	3.
	Research and development of urban and rural landscape
	
	
	
	
	
	x
	
	

	4.
	Sustainable development economics of the bioresource industries
	
	
	
	
	
	
	
	x

	5.
	Research of sustainable territorial development possibilities
	
	
	
	
	
	
	
	x

	6.
	Efficiency of production processes and competitiveness of companies
	
	
	
	
	
	
	
	x


Medium-term lines of research
The medium-term period is the period of time from 2015 to 2020. The medium-term lines of research correspond with the short-term lines of research. They may be adjusted after assessing the results of research carried out during the period from 2015 to 2017. The lines of research that will possess insufficient results will be assessed in detail by identifying the factors facilitating and preventing the attaining of the planned results and assessing the possibilities to influence these factors. The most suitable solutions for ensuring the topicality, quality, attaining of results and usability of the research will be searched for and discovered through cooperation between the Science Council of the university and the management of the respective structural unit. 
Twinning with LLU’s monitoring institutions
In several lines of research the structural units of LLU cooperate closely with the monitoring institutions of LLU - Agro Resources and Economics Institute, Institute of Horticulture and the Latvian Plant Protection Research Centre.
	No.
	Line of research
	Agro Resources and Economics Institute
	Institute of Horticulture
	Latvian Plant Protection Research Centre

	Block of Biological Sciences

	1.
	Research of microorganisms and invertebrates important to agriculture
	
	
	x

	2.
	Research of soil and land as the main resource of agriculture
	x
	
	x

	3.
	Improvement of plant productivity and quality of harvest by using environmentally friendly technologies
	x
	x
	x

	Block of Engineering Sciences

	6.
	New products from raw materials of the plant and animal origin, study of their nutritional value
	x
	x
	

	7.
	Research of biologically active substances in food raw materials and products
	x
	x
	

	Block of Social Sciences

	4.
	Sustainable development economics of the bioresource industries
	x
	
	

	5.
	Research of sustainable territorial development possibilities
	x
	
	

	6.
	Efficiency of production processes and competitiveness of companies
	x
	
	


x – Twinning is present; research is carried out in order to ensure a comprehensive approach in the solving of the issues of the topic 
 x – Twinning is present, identical lines of research have been defined within the framework of twinning, thus ensuring mutual complementarity 
2.3. Research topics within the framework of priority lines
2.3.1. Priority research topics in the block of biological sciences 
1. Research of microorganisms and invertebrates important to agriculture
The objective is to clarify the influence of microorganisms and invertebrates important to agriculture on the crop growth, development, yield formation and its quality.

Microorganisms and invertebrates are an integral part of any farming ecosystem, influencing the plants in different ways. With the changes in plant growing technologies, introduction of new varieties and global climate change, the pathogenic populations also undergo changes – more aggressive races are formed, pathogens get over the variety resistance faster etc. The research will be concentrated on the most significant causal agents of main field crops (i.e. pathogenic fungi), which do not only decrease the yield, but have a significant impact on its quality and the safety of food, as well as on rhizobia (bacteria that symbiotically fixing the molecular nitrogen of the atmosphere), fungi that form mycorrhiza with plants, as well as the interaction between these different organisms. The stability of a farming ecosystem also depends on the invertebrates located in it, therefore it is required to carry out research of the biological diversity, including useful and beneficial arthropods.  Research of microorganisms and invertebrates creates a basis for the sustainable and environmentally friendly production of field crops. 
Priority research topics:
· Research of rhizobia (Rhizobium spp.) and their strains, assessment of their efficiency and compatibility with host plants (peas, beans and other legumes), research of their biological and genetic diversity;
· Interaction between different groups of microorganisms (rhizobia and mycorrhiza fungi);
· Life cycles of plant pathogens (mainly from the Ascomycota division and Deuteromycetes group), biology and ecology of pathogens;
· Occurrence of wheat root rot and the spectrum of its causal agents and diversity depending on the agronomical measures;
· Occurrence of barley ear scab and the spectrum of their causal agents depending on the agro-ecological conditions;
· Invertebrates (ground beetles and rove beetles) as environmental indicators;
· Occurrence and harmfulness of cereal pests, their life cycles and natural enemies.
2. Research of soil and land as the main resource of agriculture
The objective is to study the changes of soil characteristics in different agro-ecological conditions and management systems in order to ensure the sustainable use of soil and diminish environmental risks.
The rational use of land resources and maintenance of the fertility and biological activity of the soil is one of the preconditions for sustainable farming. By intensifying agricultural production, the environmental risks increase. That is why the sensible use of Latvia’s land and soil resources is one of the main challenges for the development of agricultural sector in the long term. Agronomically justified crop rotations and soil tillage, ecologically safe use of fertilisers and identification of environmental risks farmland, as well as the assessment of the influence of different crop growing technologies is required for the selection of rational land use and soil tillage methods and techniques by maximally adjusting them to the diverse environmental conditions and soils with the aim to reduce environmental risks. Possible degradation of the soil, loss of carbon, nitrogen and phosphorus compounds from cultivated lands is one of the main issues that have to be solved in order to promote intensive production and the same time to reduce the risks of   deterioration of environmental quality and potential soil fertility. 
Priority research topics:
· Soil diversity and protection; The role of soil in the formation of environmental risks (CO2 and other greenhouse gases emissions leaching and run-off of biochemically active substances) and agricultural technologies for the reduction of such risks; 
· Changes in the characteristics of the soil using different agricultural systems – intensive production, extensive use of resources, biological agriculture, site specific (precision), different soil tillage methods and crop rotation schemes etc.;
· Methods and techniques of fertiliser use for increasing efficiency and reducing environmental risks. Studies on chemical element cycling in agriculture; 
· Sustainable crop rotation and soil tillage methods and techniques by adjusting them to different agricultural systems and environmental conditions;
· Changes in weed species and their occurrence depending on different agro-ecological conditions.
3. Improvement of plant productivity and quality of harvest by using environmentally friendly technologies
The objective is to improve the yield of field crops and its quality by reducing risks of environmental pollution and saving on resources. 
Agricultural products are among the most significant export goods (in 2014 they amounted to 19.8% of the total export of Latvia). Taking into account the forecast that in 2030 the population of the world will reach 8.3 billion and the amount of food raw materials will have to be increased by 50%, it is necessary to look for solutions to secure efficient and sustainable agricultural and food production in Latvia. As the climate and people’s demands change, research has to be carried out regarding traditional, as well as new or less known crops and the possibilities for growing them. 
Priority research topics:
· The formation of structural elements of wheat, oilseed rape and other crop yield in crop rotation and repeated sowings depending on the soil tillage method;
· Differences in the cold resistance (resistance to low positive temperatures) of maize hybrids and their influence on the growing, development and yield; influence of the sowing density and harvesting time on the yield its quality and the formation of mycotoxins in the yield; 
· Suitability of various energy crops for the production of biogas – more methane with a reduced climate risk;
· The determination of maximum nitrogen fertiliser rates for maize, hemp, legumes and other crops;
· Research on the occurrence and harmfulness of pests in crop rotation and repeated sowings or monoculture – wheat, field beans, maize etc.;
· High-quality pasture swards for different species of animals; evaluation of forage                                                                                                           contamination with mycotoxins in Latvian farms; growing of alfalfa and its use in industrial processing;
· Propagation of Vaccinium spp. (high-bush blueberries, cloudberries, red bilberries, cranberries), biological aspects of winter hardiness;
· Physiological aspects of ornamental plant propagation, growing technologies, substrates, fertilisation;
· Research of genetic resources (aromatic, medicinal and other plants, bees), conservation of the genetic recourses.
4. Improvement of animal productivity and functional efficiency
The objective is to improve the productivity of Latvian farm animals (including poultry and fish) and the quality of products by using the genetic potential of animals in an optimal and economically justified manner and by ensuring their optimum health and welfare.
In 2014, livestock breeding formed almost half (45.8%) of the overall value of the final production of agricultural products in base prices. In order to increase the productivity of farm animals raised in Latvia and facilitate the competitiveness of animal products in export markets, as well as provide state institutions (for example, Ministry of Agriculture and Food and Veterinary Service) with objective information, research in animal genetics, breeding and reproduction suitable for the sector and the state is required. Animals of local origin (cows, pigs, sheep, goats, horses) possess several valuable characteristics, due to which it is preferable to keep them and, by using modern technologies, find out the suitability of their genotypes for the production of raw materials, from which it would be possible to obtain quality food products. Research on new food components of natural origin and biotherapeutical means is required for ensuring the health and welfare of animals. Mistakes in animal feeding and keeping, as well as different types of stressors have an influence on animals and the quality of products produced from them. 
Priority research topics:                               
· Improvement of the productive characteristics of Latvian farm animals by using molecular methods; 
· Suitability of the various species of farm animals imported into Latvia to the conditions of Latvia;
· Development of animal feeding and keeping systems for farm animals that are suitable for Latvian conditions and are economically viable; 
· Development of programmes for ensuring the health of animals for different types of farms in Latvia (including organic farms);
· Research of animal welfare, adaptation processes and behaviour of traditional and non-traditional species of animals;
· Development of new feed or feed additives and new feed processing technologies, their testing;
· Research of the farm animal feed composition impact on the environment and climate (including methane emissions);
· Research of the morphofunctional processes of non-traditional animal species (for example, ostriches, deer, edible snails) and the influence of these processes on the quantity and quality of the obtained production.                                                                            
5. Morphofunctional research of the digestive apparatus of animals in the aspect of ontogenesis and disease pathogenesis
The objective is to carry out in-depth research of the digestive organs of animals in postnatal ontogenesis by using modern research methods that help reach a better understanding regarding the specific features of growing animal feeding. 
The development of the digestive organs of animals in prenatal and postnatal periods and growing animals determines the quality of their further lives, as well as the amount and quality characteristics of the products to be obtained from them. New species and kinds of animals are being introduced in Latvia, as well as their hybrids are being raised, that is why it is especially important to carry out research that would help to determine the functional state of the digestive apparatus and a well-grounded feeding regime. In relation to the functional status of the digestive apparatus it is important to carry out research on its morphological structure at a macroscopic and microscopic level and norm, as well as in case of various pathological processes. 
Priority research topics:
· The influence of animal keeping and feeding technologies on greenhouse gas (CH4, NH3) emissions and research regarding its reduction possibilities for ruminants in postnatal ontogenesis; 
· The influence of technological processes (animal keeping, feeding etc.) on animal growth and development, health indicators, immunity and disease development;
· Development of digestive tract innervation for productive domestic animals raised in Latvia in postnatal ontogenesis and its role in the immunoregulatory processes of the stomach and intestines; 
· Development of digestive tract innervation in postnatal ontogenesis and its role in the immunoregulatory processes of the stomach and intestines in productive domestic animals raised in Latvia; 
· The influence of new biotherapeutical preparations and their combinations on animal health and the morphofunctional state of the digestive tract in postnatal ontogenesis.
6. Research of new diagnostics, treatment methods, medication and food additives
The objective is to develop new diagnostics, treatment methods, food additives, and carry out their approbation in the pre-clinical and clinical stages. 
The topicality is determined by the relatively high competition in the fields of pharmacy, medicine and chemical sciences in Latvia. The development of this line of research will produce innovative and practically applicable studies. 
Priority research topics:
· Research regarding general anaesthesia and pharmacodynamics and efficiency of neuromuscular blocking agents;
· Research of the influence of radio frequency, electro-surgical and laser-surgical tissue division and connection methods on animal tissues;
· Research of the implantation of various composite materials, approbation in live tissues;
· Research regarding the safety and efficiency of stem cell therapy in cases of different arthropathies;
· The significance of three-dimensional morphometry in the diagnostics of diseases in the skeletal-muscular system;
· Investigation of innovative food additives produced from local raw materials, as well as imported food additives, and their influence on the metabolism, immunity and productivity of an animal organism.
7. Control and prevention of infection and infestation diseases
The objective is to carry out in-depth research of the infection and infestation diseases that are dangerous to humans and animals (zoonoses) and are economically the most significant, thus facilitating the prevention of their spreading and reducing economic losses. 
The importance of this topic is growing due to globalisation processes, animal and human migration, climate change, and other factors. The research also includes an epidemiological study of infection diseases and a study regarding the biological characteristics of these agents, including antimicrobial resistance. 
Priority research topics:
· Research of the epidemiological problems of zoonoses in animal herds, food production and distribution;
· Epidemiological study of infestation diseases caused by trematodes and microscopic protozoa;
· Research regarding the efficiency of vaccination campaigns;
· Studies on the antibacterial resistance of various indicator organisms;
· Modelling of infection disease risks with in silico models;
· Research of alternative antimicrobial, immune modelling and antiparasitic agents with in vitro and in vivo models;
· Epidemiological study of diseases caused by bovine and porcine bacteria and viruses;
· Research regarding the efficiency of applying different methods for the limitation of agents of infections caused by bacteria in animal herds.
8. Safety of food of animal origin
The objective is to carry out epidemiological studies of pathogenic microorganisms, especially of zoonotic origin, which are common for humans and animals within the whole food chain.
Food safety is an important factor in ensuring health among people and society as a whole. Food safety is closely dependent on the health of productive animals, food production and the logistics process. Food contaminated with pathogenic microorganisms is the most common cause of infections related to food consumption. The research is focused on the solving of topical food safety issues – studying pathogenic microorganisms, especially of zoonotic origin, which are common for humans and animals within the whole chain of food handling. The generally recognised food safety strategy “farm to table” has been taken into account in the studies, because there are potential factors that can threaten the safety of food in all stages of food production. Characteristics of microorganisms and epidemiological problems in food production and handling are identified during the research. The results of the research provide a notion regarding the influence of the food production process on food safety, and serve as a basis for the creation of measures for informing the food sector and state institutions and preventive measures for the reduction of problems, thus facilitating the availability of food that is healthy and safe for humans.
Priority research topics:
· Identification and characterisation of the pathogenicproperties of pathogenic microorganisms found in the chain of food handling (pathogenicity factors, antimicrobial resistance, issues related to food safety etc.);
· Characterisation of the food product microflora and its influence on the microbiological quality and safety of food;
· Research of new solutions for the reduction, prevention and control of food contamination, as well as the creation of preventive measures for ensuring food safety;
· Determining the efficiency of applying various methods for limiting food infection agents in food products.
9. Research of forest ecology and forestry
The objective is to create and develop ecologically and agrotechnically reasoned methods and practices for forest restoration, maintenance and use in order to facilitate the creation of productive forest stands of high ecological quality. 
The main emphasis of the research has been placed on the comprehension of functioning regularities of the forest as an ecosystem, modelling the course of stand growing and the increase of the growing stock, as well as the assessment of forestry risks in the forest growing process within the forestry cycle. The research will be used for ensuring the sustainable and environmentally friendly management of Latvia’s forest resources, raising the forest value due to the ecologically reasoned growing of highly productive forest stands, as well as preserving and increasing biological diversity according to the requirements defined in Latvia’s forest policy and determined in the legal documents of national legislation.
Priority research topics:
· Research regarding the increment of wood among Latvia’s silviculturally most significant tree species and the development of theoretical models for determining it;
· Structure and productivity of stands of local and introduced species of trees and the creation of treatment models;
· Scientific research and assessment of natural and artificial forest restoration methods and tree breeding in different forest site types;
· Assessment and management of biological diversity and stands of natural forest biotopes;
· Inventory of forest soils and circulation of biogenic elements for the assessment of the forest environment’s ecological status;
· Monitoring of the hydrological regime in forest and mire ecosystems for the assessment of the forest’s characteristics regulating water in conditions of intensive forestry;
· Recreation and landscape planning in forestries and urban forests;
· Scientific research and management of forestry risks: assessment of the health of forest stands of the silviculturally most significant species of trees.
10. Influence of forest work and machinery on the ecosystem of the forest, assessment of the derived products, and quantitative and qualitative indicators of measurement
The objective is to assess the influence of different forest management and logging technologies on the ecosystem of a forest and compliance with forestry requirements, thus ensuring the quality of a forest. 
When working in the forest, wood products are moved, therefore it is important to determine and qualify the physical and mechanical characteristics of round wood, typical for the region of Latvia, by assessing the forest infrastructure’s impact on the forest ecosystem. Research will be carried out regarding the changes in the soil of the forest that occur due to machinery, as well as a course on reaching the availability of wood resources and risk management possibilities in the technological process of timber harvesting. The research process is designed to ensure production with sustainable and continuous forest management with technological processes.
Priority research topics:
· Assessment of the influence of technological processes of forest work on ecological and economic indicators in the management cycle;
· Determination of physical and mechanical characteristics of the wood of forest tree species, outcome and quality assessment for the regions of Latvia;
· Studying the influence of even-toed ungulates (Artiodactyla), active forest management and planning of game management development;
· Assessment of renewable resources of the forest, their availability, and risk management regarding the balance in the ecosystem of the forest;
· Assessment of improvement felling risks, their management, tree reaction evaluation and analysis of the influence of machinery when carrying out work in a growing forest;
· Solidity of forest stand management technologies and ecosystems in extreme growing conditions with a low load carrying capacity of the soil; 
· Analysis of hunting trends regarding the population of game animals, research carried out in nature regarding the density of game animal population and their age structure;
11. Forest resource economy and forest management planning
The objective is to carry out research in the forestry economy, forest resource calculation and management planning by developing information technology solutions in cooperation with companies of the sector.
The quality of forest inventory and the planning methods of forest management have a significant influence on the rational use of forest resources. By improving the quality of forest inventory and the planning of forest management, it is possible to increase the efficiency of the forest resource use and the capital value of the forest by 2.7 times. The line of research is linked to modern studies of forest inventory and planning instruments, and the development of innovative information technology solutions, thus increasing the competence of former forestry sector workers and students and creating products that can compete in international markets (information technology solutions and technologies).
Priority research topics:
· Assessment of sustainable annual tree felling volumes; 
· Forest resource economy, increasing the efficiency of economic activity; Forest management decision making support systems;
· Forecasting of Latvia’s forest industry development and modelling of political decision impact;
· Mathematical model and algorithms of forestry risk management for ensuring the strategical and tactical planning of forest management;
· Possibilities of improving the forest inventory (resource assessment), remote monitoring methods and information technology solutions; Use of LIDAR technologies and drones in the tracking of forest resources and control of economic activity;
· Forest resource logistics and round timber output forecast modelling;
· Creation of a system for the inventory and mapping of social values and culture-historical heritage;
· Developing models of the growing pace of individual trees for the support of forest management planning in selective felling.
12. Working environment ecology
The objective is to find out what kind of influence the employees are subjected to in modern-day forestry works, biogas production units and other working environments, as well as carry out research regarding the impact that electromagnetic fields, pace of work, work load and production relations have on the health of employees.
As a result of the development of modern technologies rapid changes can be observed in working environments, as well as new production sectors, new types of work and production companies are formed. Therefore, it is important to carry out the required measures, so that the employees may work in an ecological working environment. An ecological working environment ensures sustainable health for the employees during their whole lifetime, thus strengthening the economy of Latvia in the long term.
Priority research topics:
· Research of the presence of electromagnetic radiation (low-frequency and high-frequency) in the working environment; 
· Search for new materials and technical methods that reduce health problems for the improvement of the work of forestry operators;
· Studies on working environment risk factors in biogas production units and in the process of creating specific stacks and piles;
· Research of ergonomic and psycho-emotional working environment risks in the forest industry.
13. Food safety and risks
The objective is to create new knowledge regarding the production of safe food and facilitating its handling, long-term provision of safe food and reduction of environmental risks.
When assessing the course on the reviewing or determination of the maximum permissible level of contamination in separate food products started as part of the European Commission’s food safety policy, Latvia has to be ready to take part in this dialogue with representative and scientifically justified data. In this way it is possible to achieve the establishment of norms that allow Latvian food producers to preserve their traditional product peculiarities by offering market food products with high added value - products that are popular among consumers, correspond to safety criteria, and are healthy and competitive. It is required to carry out comprehensive research regarding food product safety when trying to examine the mechanisms that increase chemical contamination (acrylamides, furans, hydroxymethylfurfural, glyphosates etc.) and the factors facilitating it, taking into account that these factors are different and mutually reinforcing.
Priority research topics:
· Studies on the reduction of acrylamide in grain products by thoroughly assessing it in the soil-crop-production technology-bread system;
· Possibilities of reducing furan compounds content in the production of food products;
· Research on the forming of histamine in fish, their processed products;
· Studies on the possibilities of reducing nitrite and nitrate content in products of the animal and plant origin;
· Analysis of glyphosate content in grains and their processed products;
· Safety aspects of food raw materials obtained in organic agriculture.
· Studies on the reduction of acrylamide in grain products by thoroughly assessing it in the soil-grain-production technology-bread system;
· Possibilities of reducing furan compounds content in the production of food products;
· Research on the forming of histamine in fish, their processed products;
· Studies on the possibilities of reducing nitrite and nitrate content in products of the animal and plant origin;
· Analysis of glyphosate content in grains and their processed products;
· Safety aspects of food raw materials obtained in organic  agriculture.
2.3.2. Priority research topics in the block of engineering sciences
1. Research of wood materials and technologies
The objective is to ensure the operation of a multi-functional forestry industry that is based on wood resources, where the main precondition in daily use and construction is the competitiveness of the wood products. 
It is required to ensure the continuity of research in the field of wood products for the development of competitive products and services. Globalisation, urbanisation and demographic changes influence the use of wood resources. This influence of dynamic development on the environment depends on the way that manufacturers and consumers comprehend the environment, as well as the meaning of renewable, CO2 neutral and reusable raw materials. It is necessary to work on the improvement of processes and technologies and provide research support for the enhancement of their operation. Currently, the need for energy generation with the use of renewable energy recourses is a significant driving force of development that increases the volume of energy generated from forest biomass. It is required to find a balance between the growing demand for forest biomass for the production of energy and other forestry and wood resource based products of the industrial sector. 
Priority research topics:
· The course of forest policy implementation; 
· Comprehensive quality evaluation of Latvian wood as a construction material; Analysis of the various possibilities for the use of wood biomass;
· Possibilities of using wood for the production of wood composite materials; Forecasting of plywood quality depending on the quality of the raw material and production technology;
· Assessment of wood and material operating characteristics; Determination of the strength properties of solid and laminated wood construction materials by using non-destructive and destructive test methods;
· Determination of wood’s reaction to fire and studies regarding fire security development scenarios;
· Research of the technological processes of wood processing; Reduction of power-intensity in wood processing technologies and reduction of material capacity in wood products.
2. Use of sustainable energy in motor vehicles 
The objective is to assess the possibilities of using sustainable fuel or energy alternative to fossil fuel in motor vehicles used in Latvia, as well as come up with solutions for the more efficient use of such fuel or energy. 
The main emphasis of the research has been placed on studies regarding the operation of motor vehicles while running them on new fuel attainable from renewable resources or electrical energy by ensuring the suitability of use in various types of motor vehicles that have different purposes, as well as by coming up with technical solutions for the improvement of the dynamic, economic and ecological parameters of the motor vehicles in operation with new fuel or electrical energy. The research will help ensure the fulfilment of European renewable energy objectives binding for Latvia, as well as facilitate the production of sustainable fuel and electrical energy attained from local resources. The research results are important to entrepreneurs who will be using environmentally friendly fuel or electrical energy from renewable local resources, as well as existing and potential producers or distributors of sustainable renewable fuel and electrical energy.
Priority research topics:
· Possibilities for the efficient use of electric drive in the mobile machinery used in farming;
· Increase in the mileage of electric vehicles in different operational conditions and charging modes;
· Studies regarding the operating parameters of hydrogenated vegetable oil fuel in different types of diesel engines;
· Studies regarding the operating parameters of second generation lignin-based biofuel in various types of internal combustion engines;
· Suitability of ethanol and methanol three-component fuels for the current spark-ignition engines;
· Possibilities of rebuilding farming motor vehicles for operation with biogas;
· Improvement of spark-ignition engine control for operation with bioethanol fuel;
· Possibilities of using biobutanol in engines of motor vehicles.
3. Smart technologies and robots in biosystems 
The objective is to evaluate the possibilities of introducing smart systems and agricultural robots in Latvia and develop corresponding technologies and technical support for the realisation of the objective. The main emphasis of the research is placed on the development of precision agriculture methods and mobile robot technologies, assessment of cultivated plant recognition methods and sensors, as well as the use of renewable energy for the robot drive. Technologies for the efficient use of robots in agriculture are being developed in European countries and all over the world. The research will make it possible to start using robotic systems in the agricultural production of Latvia. It will also help ensure the fulfilment of European renewable energy objectives binding to Latvia, as well as facilitate the introduction of smart systems and robot technologies in Latvia. The research results are important to entrepreneurs who are engaged in greenhouse technologies and precision agriculture technologies. 
Priority research topics:
· Energy efficient solutions for the power supply of mobile agricultural robots by using renewable energy sources;
· Acquisition and improvement of technological processes of soil treatment and crop growing suitable for precision agriculture and assessment of the efficiency thereof;
· Determination of soil hardness by using robotic devices and smart sensor systems;
· Agricultural robot self-localisation methods in the conditions of an open field; 
· Development of robotic agricultural technologies and their technical support, and assessment of efficiency;
· Development and evaluation of cultivated plant recognition methods and sensors for agricultural robots;
· Development and evaluation of effective agricultural robot drive systems and kinematic components;
· Creation of a robotic greenhouse that uses renewable energy and operates autonomously in the conditions of Latvia and assessment of the efficiency thereof.
4. Acquisition and use of renewable energy 
The objective is to study and develop practical solutions for the production and use of energy (heat, electricity, and mechanical energy) attained from renewable resources available in Latvia – biomass, sun, wind, and others – by providing economically reasoned technologies with application in agriculture. 
The use of local renewable resources is an important precondition for the preservation of environmental ecology, sustainability of nature and the national economy, facilitating Latvia’s self-sufficiency in energy, as well as the reduction of imported energy resources. The main emphasis is placed on the comprehensive development of autonomous decentralised solutions and technologies for supplying individual buildings and small production units with energy (production of gas and liquid fuel, heat, and electricity) by using renewable resources and production by-products.
Priority research topics:
· Improvement of biogas extraction technologies and raising of the efficiency thereof by using the biomass available in Latvia – energy crop, wood and its processing by-products, as well as municipal waste;
· Technologies of acquiring liquid fuel from biomass available in Latvia – energy crop, wood and its processing by-products, as well as municipal waste;
· Solutions of combined autonomous energy supply in individual buildings and production units by using renewable resources (up to 50 kW);
· Microgeneration devices that use renewable energy resources;
· Solutions for improving the quality of energy in technologies that use renewable energy resources;
· Solutions for improving the efficiency of the burning of low-energy biomass (straws, hay, branches) and waste utilisation solutions;
· Creation of a collector device that follows the sun and its experimental research with various types of absorbers and solar batteries;
· Creation of an agricultural product drying device, using solar radiation as a thermal source, and its experimental research;
· Research regarding the use of heat exchangers and air source heat pumps for the heating of floors and rooms, in which newborn piglets are kept.
5. Reduction and rational use of manufacturing by-products and residues


The objective is to reduce the amount of unusable residues of various production processes and study the possibilities for using them. The main emphasis of the research is placed on the improvement (storing, drying regimes, new technologies, use of solar energy) of the use and processing of agricultural (partly also wood) products and studies regarding the possible use of residues (of used oil, food products, ash etc.). These studies are closely related to theoretical research on heat and mass transfer in different materials and the modelling of processes by using the COMSOL package. 
The research will help reduce the losses that occur during agricultural product storing, production and processing processes and decrease the amount of residues, as well as offer possibilities for the further and more rational use of such residues.
Priority research topics:
· Development of infrared ray film dryers and technological processes of drying; 
· Solutions for using solar energy in the storing and production of products;
· Rational use of food by-products and residues;
· Analysis of the content of burning residues (ashes) and studies regarding the possibilities of use thereof;
· Research of heat and mass transfer processes in agricultural products (grain, vegetables, berries etc.) and optimisation of the storing/drying process by decreasing energy costs;
· Efficient use of industrial hemp biomass harvesting and processing by-products for the creation of new innovative materials;
· Development of methods for reducing the amount of agricultural product manufacturing residues and functionality models in conventional and organic farming.
6. New products from raw materials of the plant and animal origin, study of their nutritional value
The objective is to develop new food products using agricultural raw materials and food production by-products for the development of Latvia’s national economy and strengthening the knowledge base regarding to the potential of food products for the sustainability of the society’s health.
The food market and its offer subjected to the conditions of globalisation and competition creates a challenge for food producers to work in conditions of heightened competition and create new processes, technologies and products. As the consumers acquire a better understanding for the importance of a balanced and healthy diet in the strengthening of one’s health, food producers have to offer consumers products of suitable quality that also contain health improving and biologically active components. Therefore, before the creation of such food product technologies and their introduction in manufacturing, as well as offering them to consumers, it is required to carry out scientific research on the influence of the technological factors on the characteristics, nutritional value and quality of the food products by developing health criteria for the creation of a sustainable system of diet. 
Priority research topics: 
· Possibilities of acquiring grain products of a high technological quality and dietary level using the diverse genotypes of barley and oat varieties;
· Technological solutions for decreasing the content of salt, sugar and fat in food products by maintaining the biologically active substances during processing, as well as the shelf life of food products; 
· New food products for special consumers target groups;
· Possibilities for decreasing the amount of food additives in food products;
· Solutions for the use of agricultural and food production by-products for the production of food products with high added value (niche products);
· Sensory indicators, nutrient analysis, changes of structure-mechanical characteristics, physical parameters and micro-structure in the production processes and storage of new food products; 
· Optimal terms of the shelf-life of the produced products applying the newest packaging materials and technologies; 
· Study of the novel technological processes (high-pressure technology, biotechnology etc.) in the production of food products. 
7. Research of biologically active substances in food raw materials and products 
The objective is to study the composition of biologically active substances and their content in the raw materials and food products, as well as the changes they undergo during processing.
During recent times more attention is given to the creation of such processing technologies that ensure the maximum preservation of biologically active substances. The biologically active substances present in food products improve the functions of a human organism and prevent the forming of harmful compounds within the organism, thus decreasing the risk of one or several diseases. By applying various technological methods in the production of food products, the amount of such compounds can be increased or new products can be created with components that have a positive impact on the organism’s ability to fight different diseases. 
Priority research topics:
· Biologically active compound formation factors in rye and triticale grain, and potatoes;
· The changes of vitamins content in fruits, berries, vegetables, grain and their processed products;
· The perspectives of lactic acid bacteria produced exopolysaccharides application in the production of food products;
· The content of fiber in raw materials and their changes in technological processes;
· Phenol compounds in plant products and their changes in technological processes;
· Volatile compounds in food raw materials and their changes in different technological processes.
8. Research of environmental technologies and technologies decreasing climate change, as well as hydrology, and agricultural runoff research 
The objective is to research and decrease the negative impact that human agricultural activities have on the climate and environment.
Main tasks of the research: a) creating new and approbating the existing climate change reducing technologies for the conditions of Latvia, b) carrying out research in the environmental technology development field, giving special attention to technologies that decrease water pollution from agricultural activities, c) carrying out fundamental research in the field of hydrology and hydrochemistry, d) carrying out research regarding the content of agricultural runoff and the change thereof at different intensities of agricultural operations from point and diffusive pollution sources, as well as providing suggestions for decreasing the pollution.
Priority research topics:
· Research of agricultural runoff;
· GHG emissions reduction possibilities in agriculture;
· Environmentally friendly drainage system elements;
· Modelling of hydrological and hydrochemical processes;
· Possibilities of applying phytoremediation methods in Latvia.
9. Remote sensing and geodesy research 
The objective is to carry out research in the field of remote sensing and geodesy by applying modern technologies.
Taking into account the increasing demands regarding the precision and certainty of geodetic measurement results, as well as the rapid influx of new technologies in land surveying, it is required to carry out research regarding calibration polygons, changes in the height of the earth’s surface, application of remote sensing technologies that ease the work and help preserve precision and quality in land surveying in the long term. 
Priority research topics: 
· Evaluation and improvement of the first order levelling network of Latvia;
· Calibration of geodesy tools;
· Studies on the use of remote sensing methods and results in cartography, determination of degraded territories.
10. Sustainable building, development of new, innovative building materials and construction products, research of their performance characteristics
The objective is to develop and research new and innovative building materials and construction products, research: a) problems of building acoustics, b) thermo-technical characteristics of materials and buildings in general, c) issues of energy efficiency of buildings in the context of sustainable construction, d) possibilities of using new geosynthetic materials in hydro-technical construction, e) possibilities for improving the efficiency of small hydroelectric power stations, f) energy efficient possibilities of purifying waste water in constructed wetlands, g) possibilities for improving the efficiency of waste water collection and purifying.
The sustainability of buildings, hydro-technical constructions, construction products and construction materials forms the basis for the development of modern-day society, as all of the sectors of agriculture are linked to construction objects. As a result of the research, new and innovative construction materials and construction products will be developed and prepared to be put into production by using local raw materials and production residues, a contribution will be provided to the increasing of energy efficiency of materials and buildings, and implementation of sustainable construction principles in all of the fields related to construction, as well as solutions for the prevention of floods in the cities of Latvia will be drawn up.
Priority research topics:
· Development of new energy efficient and materially non-capacious construction products on the basis of local material resources (construction gypsum, local fibrous plants etc.);
· Research and optimisation of the construction engineering characteristics of construction products (thermal conductivity, sound absorption, material capacity etc.);
· Studies regarding the optimisation of building energy resource consumption and possibilities for improving the energy efficiency of heating, ventilation and air conditioning systems;
· “Green and ecological construction” and the influence of climate change on the technical solutions and sustainability of buildings, research in the area of construction material and building structure utilisation;
· Research of the mechanical characteristics of heterogeneous materials and the factors influencing the operation of construction elements under static and dynamic loading;
· Influence of fine-dispersed fillers on the physical and mechanical characteristics of foam gypsum;
· Optimisation of constructive solutions and operational parameters of small and medium-sized hydro-technical constructions, including sewerage systems, dikes and dams; 
· Research regarding the improvement and organising of the collection and drainage of the maximum flow rate of rainwater in the cities of Latvia.
11. Safety of building structures and behaviour under long-term loads 
The objective is to contribute to the assessment of the conformity of the design models of building structures and their elements, as well as the improvement of building safety and efficiency. 
The conformity of design model to the real behaviour under permanent loads is particularly important in situations of extreme loading. The safety of public building structures is a topic important to the whole of society, and that is why special attention is given to the use of robust constructions, which possess sufficient load carrying capacity under extreme loads in the stage of irreversible deformation development. The research results are important for the whole of society, but they are introduced directly by construction specialists when developing new, economic construction projects, as well as when evaluating existing objects. In the long term, the introduction of safe and robust constructions would prevent the loss of human and/or material resources due to unsuccessful projects. 
Priority research topics:
· Modelling of joints of structural elements under extreme loads;
· Development of deformations of structural timber elements under long-term loads;
· Effectiveness and risks of decreasing the depth of building foundations;
· Modelling the behaviour of short-fibre reinforced concrete elements;
· Modelling the behaviour of steel frames in elastic and plastic stages;
· Validity of the reliability index of building structure and the impact of variability of affecting factors.
12. Systems biology, modelling and optimisation of metabolic networks
The objective is to ensure plant and microorganism biotechnology with a mathematical basis for modelling and optimisation. 
The research is focused on the formulation of regularities established in science in mathematical and computer accessible information, corresponding with the new fields of science – systems biology and synthetic biology. The research will help ensure the reaching of European renewable energy objectives through accelerating the development of new biotechnological organisms by shifting biological experiments to computer technologies, since one of the topicalities of plant and microorganism biotechnology is the improvement of high-quality biofuel production. 
Priority research topics:
· Matching of kinetic and stoichiometric models of cell metabolism;
· Modelling of plant flowering signalling cascade;
· Modelling of plant thermo-stress signalling cascade;
· Optimisation of plant leaf metabolism;
· Optimisation of E. coli industrial microorganism strain metabolism;
· Optimisation of kinetic models with global stochastic methods.
13. Computer control of biosystems
The objective is to understand the specifics, problems and prospects of biological process management from the point of view of computer technologies.
Biosystems management has become one of the fields for applying computer sciences and computer control, and it possesses large potential for improvement in several areas such as medicine, ecology, agriculture, power engineering etc. The research will help develop a field of precision agriculture, as well as its subfields.  The results of the research could consist of several information technology systems and tools, with the help of which it will be possible to monitor and manage biosystems more efficiently.
Priority research topics:
· Implementation of precision beekeeping with information technology tools;
· Realisation of the continuous monitoring of bee swarms by using information technologies;
· Computer control of bee swarms in apiaries;
· Computer control of forest systems;
· Implementation of precision agriculture methods in classical agriculture;
· Introduction of decision support systems in the monitoring of biosystems.
14. Information technology solutions in precision forestry
The objective is to improve the existing forest inventory and management methods.
Taking into account the rather extensive influence that subjective factors and random errors have on forest inventory, solutions for the improvement and replacing of current methods with less labour intensive, partly automated and automated methods are being investigated. Further development prospects are related to the line of research of forest logistics, in which it is planned to develop information technology components for support in making different decisions. Research will be carried out regarding forest management planning matters (forest landscape creation, improvement of drainage systems etc.). It is planned to develop innovative solutions in forest information acquisition (LIDAR, pilotless aircraft etc.), create a library of algorithms used in the forest industry and realise their data processing programme in the form of prototypes (LEGO principle).
Priority research topics:
· Research of remote sensing methods;
· Use of satellite images in forest inventory and forest management control;
· Use of LIDAR (laser scanner technology) in forest inventory and the determination of growth parameters;
· Use of pilotless aircraft in forest inventory and management control;
· Development of improved image recognition solutions;
· Development of improved forestry measuring instrument data collection and processing software.
15. Mathematical modelling of the drying process of agricultural products
The objective is to research the dehumidification taking place during the drying of agricultural products with the help of mathematical modelling. 
The sector of agriculture is of seasonal character and it is subjected to different types of risks. One of the risks is related to the spoilage of products during storing. Growers of agricultural products have to look for different possibilities regarding storing their production, so that it does not lose its quality over a longer period of time and can be offered on the market throughout the whole year, thus gaining a larger profit. One of the ways of preserving agricultural products is drying them. In order to obtain quality products in the result of drying and optimise the course of the drying process, it is important to understand what goes on with the products during drying. Since the most important process during drying is moisture diffusion, it is planned to carry out research regarding dehumidification with the help of mathematical modelling. The research will make it easier to understand the dehumidification process that takes place during drying and will help draw up suggestions for the optimisation of the drying process of various agricultural products, as well as acquire data for the further research of drying processes.
Priority research topics:
· Research of heat and mass transfer processes in vegetables (potatoes, carrots, beet etc.) and optimisation of the storing/drying process by decreasing energy costs;
· Research of heat and mass transfer processes in berries (currants, blackcurrants, strawberries etc.) and optimisation of the storing/drying process by decreasing energy costs; 
· Research of heat and mass transfer processes in fruits (bananas, apples etc.) and optimisation of the storing/drying process by decreasing energy costs;
· Research of heat and mass transfer processes in mushrooms and optimisation of the storing/drying process by decreasing energy costs;
· Research of heat and mass transfer processes in wood and optimisation of the storing/drying process by decreasing energy costs.
16. Calculation and forecast of greenhouse gas emissions from the agricultural sector
The objective is to evaluate and improve the direct and indirect greenhouse gas (GHG) emissions and the data forecasting models of their influencing activities in the sector of agriculture.
The EU roadmap for moving to a competitive low carbon economy in 2050 foresees a long-term objective of reducing GHG emissions by 80%. The emission reduction commitments also apply to agriculture, in which assessments regarding emission reduction measures are relatively poorly available. The main factors influencing the overall amount of GHG emissions are the activity data characterising agricultural production and the evaluation of the influence of GHG emission reduction measures. The research will include an assessment of GHG emission activity data forecasting possibilities for different development scenarios of agricultural production, as well as methodological terms for the calculation of GHG emissions will be formed by assessing the influence of their reduction measures. The research will provide support in the preparation of annual GHG inventory reports and in the preparation of agriculture's GHG emissions forecast reports, which are prepared by Latvia University of Agriculture.
Priority research topics:
· Analysis of the influence of agricultural production scenarios on the activity data of GHG emission calculation;
· Creation of a single calculation model of GHG and air polluting substances for the sector of agriculture;
· Implementation of highest tier methodology (Tier 2) for the calculation of nitrous oxide emissions;
· Implementation of highest tier methodology (Tier 2) for the calculation of methane emissions;
· Evaluation of the potential for reducing GHG emissions in different fields of agriculture;
· GHG emission calculation activity data modelling possibilities.
2.3.3. Priority research topics in the block of social sciences
1. Professional education and career support for the sustainable development of society
The objective is to evolve the concepts and research methods of the sustainable development of society/education and education ecology, as well as substantiate and implement: competence development strategies in self-directed studies/education, acquisition of career support methods that facilitate the improvement of career management competences and improvement of the professional competence of career support providers.
Human security and promotion of the sustainability of society/education/environment, which can be strengthened by the professional and personal growth of an individual, a humane environment, society’s ability to cooperate, and responsibility. The research will focus on: development of criteria, indicators, models/modules of education ecology, sustainable development of adult education and competence development in relation to self-directed studies/education, substantiation and approbation of mechanisms and pedagogical conditions for the creation and improvement of career management competence, as well as the introduction and implementation of European Standards of Competence for career support in the educational environment of Latvia. 
Priority research topics:
· System and methodology for the evaluation of competitiveness of a specialist and facilitating of its development in the environment of vocational education; 
· Competence development indicators, models, methods and programmes in self-directed studies/education;
· Purposeful development of the self-realisation of a personality in adult educational programmes – techniques, methods, tools;
· Analysis of career crisis situations among economically inactive people and women, and solutions for integration in the labour market;
· Career support improvement possibilities, indicators and models of career management competence formation during adolescence, and the dialogue method in career management competence improvement in secondary vocational education; 
· Creative activity and quality of life in home economics education in the context of self-realisation and the sustainable development of society;
· Development of a set of instruments (interactive teaching methods and tools, tasks, application software, e-studies) for the improvement of the analytical possibilities and spatial thinking of students studying in programmes of physical/engineering sciences, architecture and art, and the determination and development of components of graphical competence, their criteria and indicators in different study courses; 
· Use of specialised computer programmes, digital masterclasses, interactive boards, Moodle environment for the development of information and communication technology integration skills and sustainable development of adult education.
2. Land and real estate management studies
The objective is to carry out research in the field of land and real estate management. 
Ever since the land reform, the question regarding the rational and efficient use of land is becoming more topical in Latvia, therefore it is required to carry out research regarding the management, territorial planning and consolidation of real estate, including land, as well as real estate evaluation problems and solutions. 
Priority research topics:
· Improvement of cadastral valuation models;
· Land consolidation in Latvia; 
· Real estate management.
3. Research and development of urban and rural landscape
The objective is to preserve the values of the cultural landscape of Latvia, including the urban and rural environment, as a significant component of national identity, as well as continue developing and managing it in the context of implementation of the European Landscape Convention and landscape policy in Latvia.
The scientific fields of landscape research and landscape architecture include culture-historical, aesthetic, functional, ecological and social aspects of landscape. The identification and evaluation of the cultural landscape values of Latvia, determination of cultural landscape quality objectives and the creation of guidelines for their implementation according to the information mentioned in the European Landscape Convention and “Landscape policy guidelines 2013-2019” of Latvia by forming an understanding among society regarding the cultural landscape as a significant part of the national identity and culture and by involving local governments of Latvia in the implementation of landscape policy guidelines binding to them.
Priority research topics:
· Ecological and aesthetic interaction of the urban environment;
· Coastal landscape of the Baltic Sea;
· Landscapes of culture-historical heritage – manors, castles, churches and castle mounds;
· Research of the spatial elements (roads, forests, water bodies, populated areas) of the rural landscape. 
4. Sustainable development economics of the bioresource industries
The objective is to research the economic aspects of the sustainable development of bioresource industries. 
The main emphasis of the research is placed on fundamental national and regional level studies regarding issues important to the economic development of Latvia – increasing the competitiveness of bioresource industries; developing agricultural systems that use resources efficiently and are able to adapt to climate change; increasing of the added value of local products; an interdisciplinary link between the development of the national economy and environmental impacts formed by it, specifically GHG emissions from the agricultural sector. The topicality of research is related to the development of the bioeconomy and the ever-growing demand for food, as well as renewable materials of biological origin that change the current use of bioresources substantially, form the need for new knowledge and provide a better understanding regarding the possible uses of local bioresources. This makes the results of the research important to the Latvian society as a whole, but especially to entrepreneurs, bioeconomy and bioresource policy makers, as well as their practical implementers. 
Priority research topics:
· Analysis of the competitiveness indicators of industries producing and consuming bioresources, and the assessment of their development possibilities;
· Agricultural product marketing, analysis of consumption trends and markets;
· Economic assessment of development and diversification possibilities of agriculture and importance of these possibilities in the increasing of competitiveness of Latvia’s agriculture and its branches;
· The economic impact of agricultural animal diseases on the development of livestock farming in Latvia;
· Cross-sectoral (agriculture, regional development, management systems, production and processing) research on competitiveness and solutions for increasing it;
· Research of the economic and social value of bioresources from the perspective of regions and national economy sectors;
· Research/emphasising/measures of the perception and value paradigm of the society for promoting use of bioresources;
· Assessment of the economically reasonable use of bioresources from agriculture, forestry and fisheries on a national/regional/farm level and research regarding the possibilities of their sustainable use;
· Assessment of the bioenergy sector development impact in Latvia;
· Assessment of the economic impact of biorefinery and resource cascading systems and their significance in the development of Latvia’s bioeconomy;
· Efficiency enhancement of the land management as a production resource on a national level;
· Research of agricultural GHG emissions, assessment of the socio-economic impact of their reduction potential;
· Modelling of the impact of agricultural GHG emissions reduction in the national economy.
5. Research of sustainable territorial development possibilities
The objective is to research sustainable territorial development possibilities. 
The topicality of the research is related to the fact that the currently existing different regional development levels, and socio-economic differences between the regions of Latvia - details of the natural and cultural environment, differences in traditions and economic activities, income diversity - have a negative impact on the rate of development. Latvia is becoming a pronouncedly monocentric country with a fragmented administrative-territorial system. The research is focused on topical societal issues and creating a knowledge base regarding the development processes of society and its separate groups. The results of the research are important to society as whole, but especially to politicians and employees of local governments, as research results will provide scientifically reasoned suggestions in the area of rural and regional policy in order to facilitate the comprehension of the countryside as a system and progression towards the creation and development of smart regions, as well as the increasing of innovation capacity in regions. 
Priority research topics:
· Development of a model (strategy) for the balanced and sustainable development of the countryside and regions, and operational analysis;
· Possibilities of increasing innovation capacity in the context of socio-economic development of regions;
· Studies regarding the interaction between rural areas and cities;
· Research on social service development possibilities in rural areas;
· Studies regarding the local society and its separate groups (youth, non-governmental organisations, entrepreneurs, educational establishments) in the context of rural and regional development;
· Territory marketing research;
· Research regarding the smart specialisation of territories.
6. Efficiency of production processes and competitiveness of companies
The objective is to research the efficiency of production processes in companies of different types and specialisation, as well as their competitiveness. 
The line of research is based on several challenges defined by the European Union: 1) guiding the economy towards the more sustainable use of renewable resources; 2) facilitating the competitiveness of agricultural holdings, 97% of which are small family farms; 3) developing innovations in agriculture. The main emphasis of the research is placed on extensive, small agricultural holdings with the aim of improving their profitability and competitiveness, as well as finding out how the innovations introduced in small agricultural holdings and the diversification of their operation can facilitate the development of a competitive bioeconomy.  Taking into account the challenges defined by the European Union, the results of this research are important to and demanded by Latvian farmers, as well as other European Union states with similar conditions. 
Priority research topics:
· Economic evaluation of the agricultural holding diversification strategies and their role in the context of the development of the bioeconomy;
· Socio-economic evaluation of innovation implementation strategies in small agricultural holdings;
· Studies regarding the planning and strategies of agricultural holding operations and their impact on food availability; 
· Socio-economic research of agricultural holding supply chains in the context of sustainable management;
· Competitive and efficient production of agricultural products;
· Development of efficient management models in sheep and goat farming;
· Research of agribusiness and innovation systems for the improvement of the competitiveness of agricultural fields;
· More economically efficient production of grass for the milk and cattle production sector;
· Development of effective and economically reasoned models for the production of crop farming/ livestock farming products in the context of climate friendly farming practices.

3. Research objectives and indicators to be achieved 
3.1. Research objectives
The long-term research objective of LLU is excellence in research that promotes technologies and innovations and is integrated within the study process. 
The medium-term research objectives of the university derive from the vision, mission and long-term objective of the university, and they are: 
1) Excellence in research;
2) Use of research results in the national economy (research results being the knowledge, technologies and innovations accumulated and created by the university). 
The achievement of the objectives will be ensured by implementing the action plans of the Research Programme comprising a diverse complex of measures, including: 
1. Developing and implementing national, international, and interdisciplinary research projects. 
2. Increasing the amount of internationally recognised scientific publications in journals, the impact factor of which is at least 50% of the average sector citation index. 
3. Increasing the involvement of academic staff in research, technological development and innovations. 
4. Planning and implementing technological development and innovation measures directed towards an applicable result.
5. Increasing the amount of people involved in doctoral level studies and taking part in research projects.
3.2. Objective achievement indicators and values 
The indicators and values of LLU’s research achievements have been developed in order to evaluate the results of the scientific, research, technological development and innovations of LLU. The indicators defined in the Informative Report “On the development progress of the action plan for the implementation of Science, Technology Development and Innovation Guidelines 2014-2020 that includes a description of the measures plan and result indicator system of the Smart Specialisation Strategy, and development progress” reviewed by the Cabinet on 21.10.2014, which are planned to be used for the evaluation of research results on a national level
, were taken into account when determining the indicators. 
The progression towards the long-term research objective of LLU - outstanding research - will be assessed according to two aspects. 
1. Excellence in research. The main characteristics of excellence: the knowledge and achievements attained in science and research projects, use of fundamental research results in the creation of new scientific theories and innovations. The application of knowledge may require further in-depth studies and/or preparation for transfer to the national economy. 
2. The use of research results in the national economy. The main characteristics of excellence: knowledge created for the needs of companies, technology and innovations, achievements in technological development and innovation projects, indicators of knowledge transfer into the national economy. 
During the implementation of the strategy the performance of the research will be evaluated twice: 1st evaluation for the time period from 2015 to 2017, 2nd evaluation for the time period from 2015 to 2020.
Research excellence result indicators and values:
	No.
	Result indicator
	Year/value 
	Changes by the year 2020 in relation to 2014, %

	
	
	2014
(base value)
	2017
	2020
	

	1.
	Number of scientific publications in Scopus and Web of Science databases, per year 
	212
	245
	318
	+50% 

	2.
	Number of publications in journals, the impact factor of which is at least 50% of the average sector citation index, per year 
	11
	13
	16
	+45%

	3.
	Funding for science and research, thousands of EUR per year, including 
	4179
	4400
	5015
	+20%

	3.1.
	Foreign funding 
	2201
	2300
	2641
	+20% 

	4.
	Number of projects supported by the EU programme Horizon 2020
	2
	3
	4
	+100%


Indicators and values of research result use in the national economy:
	No.
	Result indicator
	Year/value 
	Changes by the year 2020 in relation to 2014, %

	
	
	2014
(base value)
	2017
	2020
	

	1.
	Number of publications, the co-authors of which belong to the private sector, per year 
	N/A
	2
	5
	x

	2.
	Number of scientific staff representatives taking part in technological development and innovation events and projects, per year
	52
	65
	90
	+73%

	3.
	Company (private) funding for research, thousands of EUR, per year 
	264 
	300
	400
	+52%

	4.
	Number of concluded intellectual property licence agreements, per year 
	0
	1
	2
	+200%

	5.
	Number of European patents granted, per year
	2
	2
	3
	+50%

	6.
	Popular-science publications, per year
	185
	188
	194
	+5%


The result indicators and values may be adjusted during the whole strategy implementation period.
4. Strategic framework 
The aim of LLU’s research corresponds with the objectives determined in the strategic development and planning documents of EU and Latvia and facilitates their accomplishment.
Striving towards outstanding research that corresponds with the needs of Latvia’s national economy and the global economy will facilitate the achievement of the objectives determined in the European Commission strategy “Europe 2020: a strategy for smart, sustainable and inclusive growth”
. Outstanding research orientated towards development, innovations and resource efficiency in fields important to the national and global economy will increase the competitiveness of every sector, as well as Latvia and the EU, and will facilitate the creation of workplaces, thus helping to ensure smart, sustainable and inclusive growth. 
By carrying out research in the chosen fields of specialisation and implementing the plans developed for achieving the research objective, LLU:
1) Will address topical social issues regarding: a) the efficient use of resources, b) development of environmentally friendly production methods and land management approaches, as well as the development and implementation of new methods and approaches, c) creation of joint research programmes with EU Member States and regions; 
2) Will facilitate the increase of investments in research from the private sector by improving cooperation with companies;
3) Will have a positive impact on the intensity of research and innovations.
The objective of Latvia’s Smart Specialisation Strategy (RIS3)
 is to increase the capacity of innovations, as well as develop an innovation system that facilitates and supports the technological progress of the national economy. The long-term objective of LLU – excellence in research – includes innovations as an integral part and continuation of the research process in order to promote technology and innovations in the national economy of Latvia. Progression towards excellence in research prescribes a set of measures that increases the innovation capacity of the university, and has a positive effect on the ability of the companies in cooperation to develop and implement innovative solutions. 
One of the fields of Latvia’s Smart Specialisation Strategy is bioeconomy. The main specialisation fields of research chosen by LLU – agriculture, veterinary medicine, forestry, woodworking, construction based on the use of biomaterials, power engineering based on the use of renewable resources, water purification and distribution, water and land resource management, nature tourism, food production and biochemistry – are fields of bioeconomy. 
In addition to the already mentioned fields, LLU also carries out research in other fields of smart specialisation: 
2nd field “Biomedicine, medicine technology, biopharmacy and biotechnology”; 
3rd field “Smart materials, technology and engineering systems”;
4th field “Smart power engineering”; 
5th field “Information and communications technology”. 
The lines of research chosen by LLU correspond with the previously mentioned fields, are directly linked to the selected priority fields of bioeconomy and are orientated towards the creation and ensuring of knowledge for the needs of the development and sustainability of the fields. 
LLU’s research objective is linked to four growth priorities of Latvia:
1) Outstanding research based on the needs of Latvia’s national economy will facilitate “More efficient use of primary products for the production of goods with higher added value, the creation of new materials and diversification of use” (1st priority). 
2) Research integrated in the study process will facilitate “Modern educational systems corresponding with the future needs of the labour market that further the transformation of the national economy and the development of the competences, entrepreneurial abilities and creativity needed for the implementation of Latvia’s Smart Specialisation Strategy priorities” (5th priority).
3) By developing research capacity and carrying out outstanding research for a knowledge-intensive bioeconomy, “A knowledge base and human capital in areas of knowledge, in which Latvia possesses relative advantages and which are important for the transformation process of the national economy, will be developed” (6th priority).
4) By carrying out outstanding research based on the needs and growth possibilities of economic areas that is required in the fields of agriculture, forestry and food production, “Exploration and specialisation of existing territorial resources will be carried out by placing the main attention on the possibilities and directions of economic development” (7th priority).
By striving for outstanding research that corresponds with the needs of Latvia’s national economy, the achievement of the objective to become one of the EU’s leaders regarding the amount of new innovative and exporting companies determined for the course “Innovative and eco-efficient economy” of the Sustainable Development Strategy of Latvia until 2030
 will be furthered. LLU will contribute in achieving this objective by: a) strengthening the international competitiveness of the university, b) evolving the cooperation between scientists and companies in the field of research, c) implementing research, development, innovation and result transfer measures. 
The National Development Plan of Latvia for 2014-2020 foresees the need to facilitate the concentration of Latvia’s science in scientific institutions that are competitive on a global level. The implementation of measures planned for the achievement of LLU’s research objective will allow concentrating science resources and will promote the competitiveness of the university as a science and research institution in Latvia and the Baltic Sea region. 
Science, Technology Development and Innovation Guidelines 2014-2020 foresee the promotion of the international competitiveness of Latvia’s science by concentrating research at a smaller amount of larger and stronger institutions and by developing higher education based on research.
Given that LLU’s research specialisation fields are related to economic areas, the companies operating in which are located in all of the planning regions, the conformity of the university’s research programme to the development priorities and specialisation of each of the five planning regions has been assessed. 
In order to achieve the long-term economic development objective “Competitive and innovative economy” of the Zemgale Planning Region, bioeconomy, agriculture and food production based on local resources have been determined as the priority specialisation fields to be developed in the long-term in the Zemgale Planning Region Sustainable Development Strategy 2015 - 2030
. The sustainable management and development of natural resources has been chosen as the medium-term priority. By carrying out outstanding research that conforms to the needs of the national economy, the knowledge created by LLU will have a significant impact on the development of the economic areas that are most important to the region. The university plays an important role in the creation of technology, services and products that are needed for the competitiveness of the fields, as well as in the facilitating of the long-term management of natural resources.
The research objective of LLU is directly related to the development priorities of the Vidzeme Planning Region, which have been established for reaching the goal of “Raising the economic value of the region by improving the business environment and increasing economic sustainability”. The Vidzeme Planning Region Sustainable Development Strategy 2014-2030
 foresees the development of a sustainable business and innovation environment and the development of a sustainable economy as its priorities, where two of the economic specialisation areas are agriculture and forestry. The knowledge created by LLU is very important for the development of these fields and their competitiveness in the creation of the required technology and products, improvement of the nature capital management, and in facilitating the efficient use of local resources.
Woodworking and food production are among the areas of specialisation included in the Kurzeme Planning Region Sustainable Development Strategy 2015-2030
. In order to facilitate their development and increase their competitiveness, the latest scientific knowledge and technology is needed. LLU is the only scientific institution in Latvia that has specialised in the respective fields. 
According to the Latgale Development Programme 2010-2017
 and the Economic Profile of Latgale developed as part of it, the economic specialisation of the region includes a) food production and processing that corresponds with the competences of LLU in the fields of Natural and Agricultural sciences, and b) production of wood and wood products that corresponds with the competences in the fields of Engineering and technology and Agricultural sciences. 
By carrying out outstanding research that is based on the needs of the fields of the national economy, the development of economic areas significant to the Kurzeme and Latgale Planning Regions will be facilitated by contributing to the increase of the competitiveness of the respective areas in the global markets and regional cohesion. 
The Riga Planning Region has chosen the development of such globally competitive areas for its specialisation that are characterised by the use of knowledge, as well as products, services and technology created as a result of research and technological development measures. The focus and abilities of the research activity of LLU are directly related to and significant for reaching the objective of a “Knowledge-based “green”, innovative and flexible economy” determined in the Riga Planning Region Sustainable Development Strategy 2014-2030
. The economy of the region is mostly influenced by economic areas, in which LLU possesses scientific competence: food production, woodworking. 
Social sciences, other Engineering sciences and Humanities, in which LLU carries out research, play a major role in the development of the planning regions’ priority sectors of the national economy. They look for and find solutions for the improvement of the planning, management and monitoring processes of the priority economic areas and the creation of new solutions.
When developing the Research Programme, the impact of the objectives and planned results of the research activity of LLU on the achievement of the objectives determined in other policies and planning documents was also assessed. 
5. National economy sector development possibilities 
The development possibilities for the sectors of the national economy have been reviewed in the context of the university’s research specialisation. 
The competitiveness of the economy and its separate industries is affected by different interconnected macroeconomic and microeconomic factors. According to M. Porter
, the competitiveness of a state is affected by four key factors, among which the most significant group of factors in the context of creating a research strategy that stimulates the development of a national economy includes human resources, natural resources, scientific potential, capital, infrastructure and location. The advantages of Latvia’s economic competitiveness are human resources, natural resources and geographical location. 
The scientific competence of LLU and research carried out in Natural sciences, Agricultural sciences, and Engineering and technology grasps fields that are related to the sustainable use of natural resources, including sustainable production bioprocesses, as well as the use of residues and by-products that have occurred from household operations and production processes. Research in the food sector is mainly interdisciplinary, including one or several of the previously mentioned scientific fields, as well as Medical sciences and sciences related to the health of society. Social sciences is a cross-cutting field, in which LLU carries out research that helps identify socio-economic needs, as well as search for and find solutions for the overcoming of challenges identified within other scientific fields and use the attained results, especially in the aspect of well-balanced regional development. The research activities of the university are orientated towards research that facilitates: a) sustainable agriculture and forestry; b) availability of food; c) use of earth, sea and other biological resources in manufacturing, especially in areas of bioeconomy food and energy production, by simultaneously preserving biological diversity and the environment, and maintaining sustainability. 
Although the economic performance of the traditional sectors forming the structure of Latvia’s national economy, including agriculture, forestry, food production and woodworking has not changed substantially over the time period from 2007 to 2013 and, according to data of the Central Statistical Bureau, the performance indicators in some of the sectors even show a negative tendency, and in accordance with the development trends and forecasts
 of the national economy of Latvia, these sectors will provide a substantial contribution to the overall development of the national economy and the creation of workplaces in the medium term. In order to facilitate the transformation of the national economy, it is required to promote structural changes in favour of the production of good products and services with higher added value. 
When comparing the indicators of 2013 and 2011, a slight decrease in the proportion of added value can be observed in two of the most important sectors for LLU – agriculture, forestry (Group A) and manufacturing (Group C)
, which includes food production and woodworking. At the same time, it should be noted that food processing and woodworking together form almost half of the overall manufacturing output. An increase can be observed in the construction sector (Group F), information and communication service sector (Group J) and in Group M – professional, scientific, and technical activities. In 2014, woodworking – one of the largest production sectors – formed almost 26% of the overall manufacturing output and included more than 20% of all of the workplaces in the manufacturing industry. The sector exported ¾ of all of the production, and its largest export market is formed by the EU15 States
. The food and beverage production sector formed more than a quarter of the manufacturing output and included almost 22% of all of the industry’s workplaces
.
The significance of two of the most important sectors of LLU – agriculture and forestry (Group A NACE Rev. 2) – cannot only be measured by the added value formed by the sector. The main economic activity in the regions of Latvia is agriculture
. The second major employer in cities outside of Riga, as well as in rural areas, is the forest industry, which includes mainly small and medium-sized forestry, woodworking and joinery companies. Despite the fact that the amount of rural residents involved in agriculture and forestry is continuously decreasing, the development of the forest industry in mutual interaction with the agricultural sector is a significant element in the development of rural areas and provides a substantial contribution to balanced regional development, which includes economic, social, and ecological activities related to the rural environment. The countryside provides the society with renewable resources that are needed for the sustainable development of the state, and the availability of agricultural and forestry products, as well as the preservation of the landscape and traditional lifestyle helps in maintaining a clean environment and provides other benefits that cannot be measured in financial terms. 
The sectors of the national economy, for the needs of which the scientific specialisation of LLU has been chosen, have been reviewed in the context of the Smart Specialisation Strategy of Latvia (RIS3), which is formed by three integrated components: 
· The creation of human capital and public innovation capacities in areas of knowledge important to Latvia, which are determined by taking into account the existing development potential of economic areas, existing research capacity and the possible future needs, especially in key enabling technologies
 and potential disruptive technologies
; 
· Innovation system, the goal of which is to focus the public resources in innovation spheres, in which challenges or opportunities that are important for the economic growth of Latvia have been identified; 
· “Road map” of changes, the goal of which is to facilitate the gradual modernisation of research and education sectors in order to reach higher mobility of these sectors, thus increasing their ability to react to future challenges. 
Woodworking, food production, production of metal and metal products, and production of chemicals are the sectors of the industry, which show the greatest potential of export value growth on the basis of related diversification
 possibilities. It is required to diversify the manufacturing industry and the export capable fields of services for the sustainable development of Latvia’s national economy by reaching more rapid development of the medium high-technology and high-technology sectors and knowledge-based sectors, and by forming inter-sectoral cooperation that is orientated towards the commercialisation of creativity, and technological and non-technological innovations. This direction includes rapidly growing sectors such as pharmacy, biotechnology, electronics and gadget construction.
The selection of a national economy transformation strategy is closely related to the overall development level of the national economy and to the competitive advantages (existing and potential) on a national level, as well as regionally. Therefore, the following national economy transformation directions are necessary in Latvia:
1. Change of the production and export structure in the traditional sectors of the national economy, which are agriculture, forestry, woodworking, and food production;
2. Growth in sectors, in which products and services with high added value already exist or it is possible to create them, including woodworking and food production;
3. Sectors with a significant horizontal impact and contribution to the transformation of the national economy.
Sectors that have a significant horizontal impact and contribute to the transformation of the national economy include fields that form the basis for the development of new – innovation-based – comparative advantages, and they are: 1) Innovative energy efficiency solutions and technologies; 2) Development of information and communication technologies; 3) Promotion of balanced territorial development.
Taking into account the existing knowledge capacity and the key enabling technologies determined by the EU, there are fields specified in the RIS3 of Latvia, in which the national innovation capacity has to be formed, and four of them are related to the specialisation chosen by LLU: 
· Agricultural Sciences (especially agronomy, gardening and forestry); 
· Natural Sciences (especially condensed matter physics, organic chemistry, biochemistry and molecular biology); 
· Engineering (especially power engineering, electrical engineering and electronics, ceramics and composite materials engineering, mechanics and biotechnology, and food technology); 
· Information and communication technologies − a field supporting the development of all of the national economy sectors. 
In order to determine the technological demand, SIA “FIDEA” carried out a survey
 among Latvian entrepreneurs in 2013 to identify the technology perspectives. Indicative results on what the interest of the sectors is regarding science and research fields were obtained. There is a strong interest in natural sciences and engineering, however, at the same time, there is also interest in agricultural sciences. By reviewing the entrepreneurs’ interest in technological development according to the OECD science classification, it can be seen that the largest interest is shown in the following fields: 1) computer sciences, 2) electrical engineering and electronics, 3) materials engineering, 4) mechanical engineering, 5) environmental engineering, and 6) agriculture and forestry. 
The prospective science subfields were identified according to the excellence of science and the summary of industry demand assessments. The lines of scientific research of LLU are mainly located in Group 3, which includes fields with a significant existing industry and high export potential, but with relatively lower knowledge excellence: computer and information sciences (programming, artificial intelligence, and information systems), chemical sciences (organic chemistry), biological sciences (biochemistry and molecular biology, plant sciences), other engineering (spectroscopy), agriculture and forestry sciences (agronomy, gardening, and forestry), mechanical engineering, other agricultural sciences (agricultural engineering, food technologies). The existing demand of the industry, increase of production and export, as well as investments in research can facilitate the improvement of the knowledge field excellence.
An important role in the future research activity of LLU is played by research for the needs of bioeconomy, which is a global challenge and opportunity at the same time. The creation of a strong, sustainable bioeconomy is important for the solving of such socially important issues that are related to the smart and cautious use of natural resources, including earth, forest, water, energy and other resources, thus meeting the needs of society in the present, facilitating and reaching growth and ensuring the availability of resources for future generations. Bioeconomy has been determined as the key element required for the smart and “green” growth of Europe in the strategy “Europe 2020: a strategy for smart, sustainable and inclusive growth”.
The products of the bioeconomy sector are foreseen to have stable, growing and guaranteed sales. It is characteristic for the sector of bioeconomy to have limited competition, which is limited by the amount of resources used for the needs of bioeconomy in the world. In Latvia, bioeconomy possesses substantial growth potential on three levels:
· Use of agricultural land in production yield by including the yet unused resources in productive circulation – there is great potential in Latvia in using areas that are overgrown, uncultivated and not submitted for the Single Area Payment. In 2013, the area of such agriculturally usable land in Latvia amounted to 700 000 hectares. If at least 39% of it were to be used, it would be possible to add an agricultural production value of 166 million euros per year
 to the current productivity;
· Using resources more intensively. Greater productivity per each resource unit (depends on the chosen technology, cultivated plant/variety profitability). Resources are considered to be land that is not being used effectively. The average production value growth potential per one hectare is at least 163 euros, which accounts for approximately 248 million euros per year in total.
· Increasing the added value of processing. With the current production volumes and product portfolio, the potential increase of the export value amounts to 1 billion euros per year.
It should be noted that all three of the development levels are related, and the increase at different levels is multiplied by simultaneously increasing productivity and the amount of cultivated land. The increasing productivity also relates to additional resources used.
6. Action plans 
6.1. Plan for developing human resources 
The aim of the human resource development plan is to implement a stimulant, result-orientated research support system; support and motivate researchers in order for them to take part in research projects, technological initiatives, and innovations; increase and strengthen the competences of the existing scientific staff; attract new Latvian and foreign scientists for the development of research activity and the improvement of the overall performance of the university. 
The main challenges related to the availability and capacity of human resources: 
1. Insufficient amount of research staff, which is needed to ensure faster and more quality development of the university’s scientific capacity; 
2. Limited internal resources of LLU for the increasing of the amount of scientists, especially at the level of international research project managers and leading researchers; 
3. Research activities that are not result-orientated enough;
4. Different circumstances make the researchers choose specialisations that are too broad, and this has a negative impact on the excellence of research;
5. A large workload of administrative, academic and technical responsibilities on the research staff forms a negative impact on the performance of the research;
6. Relatively low proportion of young and prospective scientists and amount of doctoral students in certain lines of research;
7. There is a risk of human resource succession present in several lines of research;
8. Lack of new initiatives in certain lines of research;
9. Limited possibilities for the existing human resources to raise competences; 
10. Lack of a medium and long term forecasting system of a national level for carrying out research.
The challenges related to human resource availability derive from circumstances, the improvement of which would allow one to increase the amount of researchers working in the university and implement measures for the raising of competences. The most significant of them are: lack of internal and external financial resources for investing in human resource development and not active enough use of external sources of funding.
Main principles of human resource development: support for initiatives, equal possibilities, recognition, appreciation and stimulating of work and achievements. 
6.1.1. Measures to be implemented
	No.
	Measure
	Challenge, the solving of which will be facilitated by the implementation of the measure 
	Time of implementation
	Sources of funding

	1.
	Determining research objectives and developing topics of the studies planned within the framework of the line of research, coordinating them with all of the parties involved 
	3., 4., 8.
	4th quarter of 2015 and each year
	IR, BF

	2.
	Creating and implementing a motivational system for researchers that is result-orientated and is based on the evaluation of research performance and accomplishments
	1., 2., 3., 5., 9.
	3rd quarter  
of 2016 
	IR, BF

	3.
	Developing and implementing a research staff (researcher) renewal plan in faculties, in which the proportion of researchers who are 60 or more years old exceeds 25% 
	6.
	2nd quarter of 2017 
	BF, 
SSO 5.1.1., H2020,
other sources

	4.
	Attracting new scientists, including new doctors, experienced research project managers and leading researchers 
(by using the opportunities for the realisation of post-doctoral research and other research offered by EU and other foreign financial instruments) 
	1., 2., 6.
	2nd quarter of 2016 and all of the time further on
	H2020, Erasmus+, SSO 5.1.1., 
SSO 8.1.1.,
ETC, other sources

	5.
	Facilitating an increase in the amount of Latvian residents studying in doctoral programmes by improving the content of doctoral level study programmes, enhancing the study process and carrying out purposeful marketing activities 
	1., 2., 6.
	All of the time 
	SSO 5.1.1.,
Erasmus+, IR, other sources

	6.
	Facilitating the attraction of nonresidents in doctoral studies by improving the offer of study programmes available to foreign doctoral students, enhancing the quality of existing programmes and carrying out purposeful marketing activities 
	1., 2., 6.
	4th quarter of 2015 and all of the time further on
	OP “BI” 2.3.1.1.1.
sub-activity, Erasmus+, IR, other sources, private funding

	7.
	Identifying programmes for the support of research and researchers created by international institutions, foreign embassies in Latvia and other financiers, exploring the opportunities offered by these programmes, preparing concise information regarding them and distributing it throughout all of the structural units of LLU 
	1., 2., 
5., 6., 
7., 8., 9.
	2nd quarter of 2016 and once per quarter further on 
	BF, IR,
other sources

	8.
	Identifying opportunities for training researchers offered by international networks in time and notifying the researchers about them 
	1., 2., 
5., 6., 
7., 8., 9.
	All of the time 
	BOVA, NOVA, ERA-NET, Nordplus, etc.

	9.
	Identifying the knowledge and skill needs of researchers and the remaining scientific staff, developing a 3 year plan for the improvement of knowledge and skills, attracting external and organising internal funds for the acquisition of knowledge and improvement of skills, arranging training for researchers (regarding innovations, technology transfer, project management and other aspects important to research) not less than twice a year, updating the plan annually  
	9.
	1st quarter of 2016 and all of the time further on 
	BF, IR,
SSO 8.2.2., 
H2020, Nordplus, Erasmus+, ETC, other sources


6.1.2. Indicators and achievable values
	No.
	Indicator
	Year/value
	Changes by the year 2020 in relation to 2014, %

	
	
	2014
	2017
	2020
	

	1.
	Number of full time equivalent (FTE) researchers 
	31
	70
	90
	+290%*

	2.
	The age structure of researchers:
	x
	x
	x
	x

	2.1.
	Proportion of constantly working researchers under the age of 39, % in relation to the total amount of researchers 
	38.7
	39
	40
	+3.4%

	2.2.
	Proportion of constantly working researchers over the age of 60, % in relation to the total amount of researchers
	20.3
	19
	15
	-26%

	3.
	Amount of new doctors (doctoral degree has been obtained not more than 10 years ago) working in the university, including 
	148
	155
	170
	+15%

	3.1.
	New doctors who have obtained 
their degree not more than 5 years ago
	89
	105
	120
	+35%

	4.
	Number of doctoral students, including 
	226
	230
	237
	+5%

	4.1.
	Foreign doctoral students
	0
	7
	20
	x

	5.
	Number of study programmes offered to foreign doctoral students 
	7
	7
	10
	+43%


* The increase occurs due to substantial growth in the numbers of scientific staff, which is related to the improvement of the FTE calculation system of the university’s scientific staff. 
6.2. Plan for improving twinning
The aim of the twinning plan is to strengthen the cooperation of the university on a national and international level in order to further LLU’s research activity, creation and distribution of new knowledge, as well as its transfer into the national economy, thus positively influencing the international recognition of LLU and solving issues that are important for the implementation of high level research, achieving internationally recognised research results and carrying out applicable research. This will be achieved by developing, improving and strengthening the cooperation between LLU and other scientific institutions, higher education institutions, employers and their organisations, as well as institutions facilitating technological development and innovation in Latvia and abroad. 
Target groups and main challenges related to twinning: 
Institutions to be consolidated:
1. Not clearly enough defined cooperation principles and mechanisms that are needed for the concentration and efficient use of resources; 
Other research institutions:
2. Too little involvement of external institutions and researchers, especially foreign institutions and researchers, in the planning and implementation of LLU’s research and doctoral measures, as well as assessment of the results; 
3. Cooperation with foreign institutions is not focused and result-orientated enough;
4. The usefulness and economic return of LLU’s participation in international cooperation networks has not been assessed;
5. Insufficient use of the opportunities provided by the concluded cooperation agreements;
6. Insufficient use of the mutually beneficial cooperation opportunities with existing research partners (for example, support in the identification and attraction of foreign partners, joint marketing events in external markets, etc.); 
7. Insufficient use of the research infrastructure available through cooperation; 
Entrepreneurs:
8. Insufficient ties with companies of the national economy in several fields;
9. Low participation of entrepreneurs in the research of LLU. 
Main principles of twinning: openness to cooperation, connection between the objectives and interests of the parties involved, interaction of the activities, complementarity of competences and resources. 
The twinning plan includes various forms of cooperation: 
1. Knowledge partnership (KP) — cooperation for exchanging with knowledge or technology: management and reviewing of promotional activities, participation in the work of the scientific/promotion council.
2. Resource partnership (RP) – access to the partner’s research infrastructure.
3. Partnership for achieving common goals (PCG).
6.2.1. Measures to be implemented 
	No.
	Measure
	Type of cooperation 
	Challenge, the solving of which will be facilitated by the implementation of the measure
	Time of implementation
	Sources of funding

	
	
	KP
	RP
	PCG
	
	
	

	1.
	Developing and implementing a system and mechanisms for cooperation with AEI in IH, including the mutual involvement of human resources, use of the material-technical and experimental base, realisation of doctoral and master studies (management, consulting), cooperation on the level of promotion councils and science councils
	x
	x
	x
	1.
	3rd quarter of 2016
	IR, BF,
other sources

	2.
	Ensuring the active operation of the International Advisory Council of LLU 
	x
	
	
	2.
	4th quarter of 2015
	IR, BF,
other sources

	3.
	Choosing twinning partners abroad (also outside of the EU), carrying out preparatory work for the forming and strengthening of cooperation with the chosen universities and research institutions
	x
	
	x
	2., 3., 
5., 6.,
	3rd quarter of 2016 
	Erasmus+, ETC, IR,
other sources

	4.
	Evaluating former cooperation with Latvian partners, including other scientific institutions, clusters, competence centres, technological centres; defining common objectives and tasks 
	x
	x
	x
	2., 5., 
6., 7., 
	2nd quarter  
of 2016 
	IR

	5.
	Evaluating the efficiency and usefulness of LLU’s participation in international cooperation networks, activating participation and joining networks, from the activities of which a significant return can be expected (possible involvement in projects and research, joint exchange programmes for researchers and students etc.)
	x
	
	x
	4.
	2nd quarter of 2016
	BOVA, NOVA, BSRUN, BUP, NJF, ESPON, BF, IR, 
other sources

	6.
	Coordinating the topics of joint projects with partners from RCNS ARF and RCNS FWR, defining common objectives and actions to ensure the progress of projects and other initiatives
	
	x
	x
	5., 6., 
7., 8.,
	2nd quarter of 2016 and once per year further on
	IR

	7.
	Engaging in the activities of the Competence Centre of Food Technologies by preparing a report on the work done and achievements attained in the previous year during the first quarter of each following year 
	
	
	x
	8., 9.
	By arranging time with the CC developing leading institution 
	IR, 
other sources

	8.
	Continuing LLU’s participation in the Forest Industry Competence Centre by preparing a report on the work done and achievements attained in the previous year during the first quarter of each following year
	
	
	x
	8., 9.
	All of the time, 

	IR, ETC, other sources

	9.
	Organising the development of a strategy for the Strategic Union of Bioeconomic Research 
	x
	x
	x
	5., 6., 
8., 9.
	4th quarter of 2015 
	H2020, ETC, 
other sources

	10.
	Continuing the development and improvement of cooperation between companies and research groups, updating the research, technological development and innovation topics required for the development of companies, finding solutions for the realisation of joint projects and other initiatives 
	
	
	x
	8., 9.
	1st quarter of 2016 and all of the time further on
	ERDF, EAFRD,
H2020, IE, Cosme, ETC,
other sources

	11.
	Activating the operation of the Advisory Convent of LLU in order to improve the feedback from entrepreneurs  
	x
	x
	x
	8., 9.
	2nd quarter of 2016 
	IR


6.2.2. Indicators and achievable values
	No.
	Indicator
	Year/value
	Changes by the year 2020 in relation to 2014, %

	
	
	2014
	2017
	2020
	

	1. 
	Number of scientific sector promotion councils that include representatives of the institutions to be consolidated and other institutions, including promotion councils that include:
	12
	12
	12
	x

	1.1.
	Representatives of national scientific institutions, including 
representatives of institutions to be consolidated 
	10
	11
	12
	+20%

	1.2.
	Representatives of foreign scientific institutions 
	0
	6
	12
	x

	2.
	Number of twinning events that result in a successful project or a service agreement, including 
	74
	91
	116
	+57%

	2.1.
	Events carried out in cooperation with national partners 
	65
	75
	94
	+45%

	2.2.
	Events carried out in cooperation with international partners 
	6
	10
	14
	+133%

	2.3. 
	Events carried out in cooperation with national and international partners
	3
	6
	8
	+167%


6.3. Plan for promoting research, technological initiatives and innovations 
The plan for participation in research and innovation support programmes and technological initiatives is developed with the aim to facilitate the participation of LLU’s structural units and researchers in public and private research, innovation projects and technological initiatives, as a result of which research is carried out, new or improved existing products, technologies and processes applicable in the national economy are created, publications to be included in international scientific and innovation journals are prepared and published, patents are applied for and registered, as well as licences are sold. 
Main challenges related to the promotion of research, technological initiatives and innovations: 
1. The existing support system for the progression and implementation of projects lacks motivation and incentive for the research of the university to initiate and implement research, technological initiative and innovation measures;
2. Insufficient ties between researchers and companies delaying the emergence and implementation of joint initiatives; 
3. Companies are not familiar enough with the possibilities of projects and do not see the development opportunities offered by them; 
4. The diversified project programmes and their changing conditions require the constant development of skills and knowledge (especially regarding project preparation and implementation).
5. Many of the research measures implemented until now are poorly orientated towards results applicable in the national economy. 
Main principles for choosing and implementing research, innovation and technological initiatives: topicality, conformity of the research topic to the needs of the national economy, the relation between the objectives and interests of the parties involved, applicability of the results. 
6.3.1. Measures to be implemented 
	No.
	Measure
	Challenge, the solving of which will be facilitated by the implementation of the measure
	Time of implementation
	Sources of funding

	1.
	Developing and implementing a system that motivates research managers and participants of work groups to prepare projects and take part in projects, as well as implementing the evaluation of achievements (projects that have received funding) on an individual level
	1.
	3rd quarter of 2017
	IR, BF, 
other sources

	2.
	Creating a financial instrument for the support of project development (“seed money” instrument)
	1.
	3rd quarter of 2017
	IR, BF, 
other sources

	3.
	Developing and implementing a system that motivates SPDC employees and other support staff to prepare projects and take part in projects 
	1.
	3rd quarter of 2017
	IR, BF, 
other sources

	4.
	Improving the project management system that ensures the lucidity, monitoring, and project data storing and analysis possibilities (data for the evaluation of LLU project achievements, planning and attraction of co-financing, improvement of synergy between research groups, identification of infrastructure needs, and development planning etc.) for all of the realised, current and planned research, technological initiative and innovation projects of LLU  
	1.
	3rd quarter of 2016
	IR, 
other sources

	5.
	Developing and implementing an approach that ensures the regular monitoring of research, technological initiative and innovation project opportunities, preparation of concise information and its distribution within LLU (at least once over a period of three months), carrying out the timely attraction of suitable partners and realising the preparatory work of project development (concept coordination with partners, attraction of co-financing etc.) 
	1.
	2nd quarter of 2016 and all of the time further on
	BF, IR,
other sources

	6.
	Providing administrative and technical support to structural units for the preparation of project applications and carrying out projects 
	1., 4. 
	4th quarter of 2015 and all of the time further on
	BF, IR,
other sources

	7.
	Preparing and submitting project applications to receive funding from innovation and technological development support programmes (for example, SSO 5.1.1., SSO 1.2.1, SSO 1.2.2., other ERDF programmes, EAFRD)
	2., 3., 5.
	1st quarter of 2016
and according to the terms of tenders further on
	SSO 1.2.1., SSO 1.2.2.,
EAFRD, H2020
ERDF
Eurostars, IEE

	8.
	Organising and carrying out events for educating and informing entrepreneurs, as well as stimulating them to use the knowledge and research infrastructure for research and development, including joint events for improving the knowledge of researchers and entrepreneurs regarding future technologies and educating them on the opportunities of projects  
	2., 3., 5.
	1st quarter of 2016 and on a regular basis further on 
	BF, IR, SSO 1.2.1., SSO 1.2.2.,
EAFRD, H2020
ETC


6.3.2. Indicators and achievable values 
	No.
	Indicator
	Year/value
	Changes by the year 2020 in relation to 2014, %

	
	
	2014
	2017
	2020
	

	1.
	Number of approved research projects, including 
	74
	91
	116
	+57%

	1.1.
	Projects of the EU programme Horizon 2020 
	2
	3
	4
	+100%

	1.2.
	Projects of other EU, foreign and international programmes 
	7
	10
	14
	+100%

	1.3.
	Projects of 
EU fund programmes administered by Latvian institutions 
	4
	6
	8
	+100%

	1.4.
	Projects of programmes funded by the national budget and administered by Latvian institutions 
	35
	38
	45
	+29%

	1.5.
	Bilateral projects with businesses
	26
	34
	45
	+73%

	2.
	Amount of financing attracted, EUR, including 
	1,981,746
	2,350,000
	2,940,000
	+ 48%

	2.1.
	Financing of the projects of the EU programme Horizon 2020 
	294,867
	400,000
	580,000
	+97%

	2.2.
	Financing of projects of other EU, foreign and international programmes 
	133,070
	180,000
	260,000
	+95%

	2.3.
	Financing of projects of 
EU fund programmes administered by Latvian institutions 
	72,926
	120,000
	200,000
	+274%

	2.4.
	Financing of projects of programmes funded by the national budget and administered by Latvian institutions 
	1,216,273
	1,350,000
	1,500,000
	+23%

	2.5.
	Financing of bilateral projects with businesses 
	264,610
	300,000
	400,000
	+51%

	3.
	Success rate of the projects submitted to the EU programme Horizon 2020, % of the total amount of projects submitted to the programme 
	29%
	35%
	43%
	+48%


6.4. Plan for increasing the amount of international publications 
The aim of the action plan is to facilitate the preparation of such scientific publications that are included in scientific journals cited in Scopus and Web of Science databases, especially in journals with a high impact factor, thus increasing the international recognition of LLU and its researchers and promoting the use of scientific cognitions. 
Main challenges related to the increasing of the amount of international publications: 
1. The current publication preparation support system provides poor motivation and incentive for the university’s researchers to prepare publications for internationally reviewed scientific journals that are included in Scopus and Web of Science databases;
2. A small amount of publications in internationally reviewed scientific journals that are included in Scopus and Web of science databases; 
3. A small amount of publications prepared by doctoral students published in internationally reviewed scientific journals that are included in Scopus and Web of science databases;
4. A small amount of publications, the co-authors of which are foreign and company researchers.
Main principles of the plan for increasing the amount of international publications: topicality of the publication topics in the research and economic environment, conformity with priority lines of research, quality of publications, support to the authors of the publications. 
6.4.1. Measures to be implemented 
	No.
	Measure 
	Challenge, the solving of which will be facilitated by the implementation of the measure
	Time of implementation
	Sources of funding

	1.
	Improving the terms of payment for scientific publications by developing and implementing a financial stimulation coefficient system, finding opportunities to stimulate the authors of scientific publications financially (for the achievements attained during the calendar year) according to the developed stimulation coefficient system
	1.
	1st quarter 
of 2016
	IR, BF, 
other sources

	2.
	Updating the scientific performance requirements with regard to the election into the position of a professor  
	1., 2., 4. 
	2nd quarter 
of 2016
	IR, BF

	3.
	Developing and implementing a system that ensures each LLU researcher with the financial opportunity to publish at least two scientific articles in indexed journals included in the Scopus or Web of Science database every 3 years
	1.
	3rd quarter of 2017 
	IR, BF, 
other sources

	4.
	Developing and implementing a system that stimulates researchers to take part in conferences or other events of scientific cooperation, as a result of which scientific publications are prepared to be submitted to indexed journals included in the Scopus or Web of Science database 
	1.
	3rd quarter of 2016
	IR,
BF, other sources

	5.
	Establishing a requirement for all of the doctoral students to publish at least one scientific article in an internationally acknowledged journal indexed in the Scopus or Web of Science database before defending their doctoral thesis 
	3.
	2nd quarter of 2018
	SSO 5.1.1.,
H2020
other sources

	6.
	Developing and implementing a support system for the publication of the research results of doctoral students in journals included in the Scopus or Web of Science database 
	3.
	3rd quarter of 2016 and all of the time further on
	SSO 5.1.1.,
BF, other sources

	7.
	Involving researchers of private sector cooperation partners (companies) in the drafting of publications 
	4.
	Regularly 
	H2020, Eurostars, COSME, EAFRD, other sources

	8.
	Identifying the knowledge and experience existing in the public space, including that of LLU researchers, on the preparation of publications for internationally reviewed scientific journals and using this knowledge and experience for the improvement of competences of the universities researchers (organising educational seminars on the preparation of publications for internationally reviewed scientific journals at least once a year (use of databases, quality aspects of articles etc.))
	1., 2. 
	2nd quarter of 2016 and all of the time further on 
	IR,
other sources


6.4.2. Indicators and achievable values 
	No.
	Indicator
	Year/value 
	Changes by the year 2020 in relation to 2014, %

	
	
	2014
	2017
	2020
	

	1.
	Number of scientific publications per year, including: 
	955
	955
	955
	+0%

	1.1.
	Number of scientific publications 
in Scopus and Web of Science databases
	212
	245
	318
	+50% 

	1.2.
	Number of publications in journals, the impact factor of which 
is at least 50% of the average sector citation index
	11
	13
	22
	+100%

	1.3.
	Number of publications, the co-authors of which belong 
to the private sector (joint publications)
	N/A
	2
	5
	x

	1.4.
	Number of international scientific publications, 
in the preparation of which at least one foreign 
author is involved (joint publications)
	36
	40
	47
	+30%

	1.5.
	Number of scientific publications of doctoral students in internationally reviewed scientific journals 
, indexed in Scopus or Web of Science databases
	69
	75
	83
	+20%

	1.6.
	Number of publications in international 
scientific journals included in other databases
	153
	153
	153
	+0%

	2.
	Number of popular-science publications, per year
	185
	188
	194
	+5%


6.5. Plan for knowledge and technology management 
The plan foresees improving the current knowledge and technology management system and mechanisms in order to facilitate the use of knowledge created by LLU for the improvement of the national economy by simultaneously providing an opportunity for LLU to acquire earnings. The action plan has been developed on the basis of the work and achievements of LLU TKTD. 
Main challenges related to knowledge and technology management: 
1. The current knowledge transfer system provides poor motivation and incentive for the university’s researchers to take part in events that could result in the strengthening and commercialisation of intellectual property rights; 
2. Non-active commercialisation of the knowledge created by the university;
3. Part of the research staff possesses small interest in the technological needs of companies, possibilities and procedure of intellectual property commercialisation, as well as the benefits of the parties involved; 
4. Poor awareness among companies regarding the knowledge and technology of LLU and a lack of understanding regarding their use for the facilitating of development; 
5. Insufficient ties and periodical cooperation between researchers and companies delays the exchange of information regarding the opportunities, objectives and needs of each side that affects the overall amount and quality of initiatives;
6. Lack of internal funding and an insufficient use of external financial resources for the improvement of knowledge management. 
Main principles of knowledge and technology management: management conditions understandable to all of the involved parties, efficient management of the knowledge flow, conformity of the created knowledge with the needs of the national economy. 
6.5.1. Measures to be implemented
	No.
	Measure
	Challenge, the solving of which will be facilitated by the implementation of the measure
	Time of implementation
	Sources of funding

	1.
	Improving the intellectual property management terms and mechanisms, including the revision and updating of the terms for distributing the income acquired for the use of intellectual property
	1., 3.
	1st quarter of 2016 
	BF, IR, 
other sources

	2.
	Studying and gathering information on the research currently being carried out in all of LLU’s faculties, identifying research with results that possess a potential for commercialisation, preparing a summary in the context of the sectors of the national economy 
	2., 4.
	3rd quarter of 2016 
	BF, IR, ETC, other sources

	3.
	Informing all of LLU’s researchers, as well as doctoral and master students about the university’s intellectual property management and knowledge commercialisation terms and procedure, and the knowledge potential that can be commercialised 
	1., 3.
	4th quarter of 2016 and on a regular basis further on 
	BF, IR, ETC, other sources

	4.
	Organising cooperation events for entrepreneurs and scientists (seminars, conferences, contact exchange events, training, joint thematic discussions on the required knowledge and technologies, cooperation in their development and implementation, and other events facilitating the transfer of knowledge) by attracting external financial resources 
	4., 5.
	Starting with 1st quarter of 2016 and on a regular basis further on
	ETC, other sources

	5.
	Preparing new commercialisation offers and advancing them within the market 
	2.
	2nd quarter of 2016 and all of the time further on
	Other sources

	6.
	Assessing LLU’s participation in events, during which commercial knowledge and results are popularised, preparing a plan of activities and resources for the following period
	4.
	2nd quarter of 2016 and once per year further on
	ERDF, ETC, other sources

	7.
	Constantly increasing and updating the digital collections of observations, as well as science and popular science articles prepared in LLU, ensuring their availability to companies and other interested parties 
	2., 5.
	4th quarter of 2016 and on a regular basis further on
	ERDF, ETC, other sources

	8.
	Restoring the TKTD website and making the site itself and the information available on it easily accessible and understandable to companies
	4.
	3rd quarter of 2016 and on a regular basis further on
	ERDF, ETC, other sources

	9.
	Developing and implementing a consultation system suitable for the needs and interests of companies by cooperating with institutions to be consolidated
	6.
	1st quarter of 2018 and on a regular basis further on
	BF, IR, ETC, other sources


6.5.2. Indicators and achievable values
	No.
	Indicator
	Year/value 
	Changes by the year 2020 in relation to 2014, %

	
	
	2014
	2017
	2020
	

	1.
	Number of scientific staff representatives taking part in technological development and innovation events and projects, per year
	52
	65
	90
	+73%

	2.
	Company (private) funding for research, thousands of EUR per year 
	264 
	300
	400
	+52%

	3.
	Number of concluded intellectual property licence agreements per year 
	0
	1
	2
	+200%

	4.
	Number of European patents granted, per year
	2
	2
	3
	+50%

	5.
	Number of Latvian patents granted, per year
	9
	10
	11
	+22%

	6.
	Number of newly created and registered designs, per year
	0
	0
	1
	+100%


* The decrease occurs due to substantial growth in the numbers of scientific staff, which is related to the improvement of the FTE calculation system of the university’s scientific staff. 
6.6. Plan for developing the research infrastructure 
The infrastructure necessary for research can be divided into three groups: research equipment, information technology systems that are required for carrying out research, buildings. During the period of time until 2015, LLU has implemented several research infrastructure development measures, including infrastructure development measures of joint research within RSNC, and ERDF projects for the improvement of the material and technical basis of research. Further measures are planned in order to supplement the created material and technical basis with equipment that is required for carrying out research and development of high quality technologies and that would replace the old research equipment with new, as well as improve the energy efficiency and functionality of buildings and facilities. The preparation of the plan is ongoing, and it will be integrated and linked to the other development strategy sections of LLU that will be developed until November 2015. 
Main challenges related to the development of research infrastructure: 
1. Lack of equipment for carrying out fundamental research; 
2. Part of the research equipment is outdated; 
3. Insufficient use of the available research equipment;
4. Limited funding for equipment maintenance; 
5. Part of the buildings and premises used for research provide high operational costs, and possess low energy efficiency;
6. Part of the premises does not conform to research needs.
Main principles of the infrastructure development plan: necessity, complementarity, striving towards outstanding research. 
6.6.1. Measures to be implemented
	No.
	Measure
	Challenge, the solving of which will be facilitated by the implementation of the measure
	Time of implementation
	Sources of funding

	1.
	Evaluating the existing research infrastructure (equipment and buildings) in the context of the Research Programme objectives and the chosen priority lines of research, developing a plan for the modernisation and improvement of the infrastructure to be purchased and upgraded, including a plan of indicative expenses, as well as determining the priority infrastructure to be upgraded 
	1., 2., 4.
	4th quarter of 2015 
	IR, BF, other sources


	2.
	Developing and implementing an internal system and mechanisms for more efficient use of the available research equipment (collective use and management of the available equipment and laboratories, equipment load planning etc.)
	4.
	3rd quarter of 2016 
	IR, BF, other sources


	3.
	Developing and implementing a plan for the optimisation of use of the buildings owned by LLU 
	2., 3.
	3rd quarter of 2018 and until completion
	IR, BF, 
other sources
SSO 1.1.1., SSO 4.2.1.,
ETC, CCFI

	4. 
	Developing a long-term development concept for the real estate used in studies and science  
	5., 6.,
	2nd quarter of 2016 
	IR, BF, other sources


6.6.2. Indicators and achievable values
	No.
	Indicator
	Year/value
	Changes by the year 2020 in relation to 2014, %

	
	
	2014
	2017
	2020
	

	1.
	Creation of a long-term development concept of real estate to be used for studies and science 
	0
	1
	1
	x

	2.
	Number of laboratories established for the joint use of LLU’s scientific blocks 
	1
	2
	3
	+300%

	3.
	Operational costs of buildings, %
	100
	95
	85
	-15%


� Revised field of science and technology (FOS) classification in the Frascati manual, internet source: �HYPERLINK "http://www.oecd.org/science/inno/38235147.pdf"�http://www.oecd.org/science/inno/38235147.pdf� 


� Internet source: http://www.ris3.lv/ 


� Internet source: http://tap.mk.gov.lv/lv/mk/tap/?pid=40334802&mode=mk&date=2014-10-21


� Internet source: http://ec.europa.eu/europe2020/index_lv.htm


� Internet source: http://www.ris3.lv/


� Internet source: http://www.varam.gov.lv/lat/pol/ppd/?doc=13857


� http://www.zemgale.lv/index.php?option=com_docman&task=cat_view&gid=97&Itemid=100089


� Internet source: http://www.vidzeme.lv/lv/pazinojums_par_pilnveidoto_vidzemes_planosanas_regiona_ilgtspejigas_attistibas_strategijas_2014_2030_gadam_un_attistibas_programmas_2014_2020_gadam_dokumentu_projektu_nodosanu_atkartotai_publiskajai_apspriesanai/


� Internet source: http://www.kurzemesregions.lv/jomas/Teritorijas_attistibas_planosana/KPR_ilgtspejigas_attistibas_strategijas_un_attistibas_programmas_izstrade


� Internet source: http://www.latgale.lv/lv/padome/planosana


� http://www.rpr.gov.lv/pub/index.php?id=510


� Porter, M. The competitive advantage of Nations. New York: Free Press, A Division of Macmillan, Inc., 1990. – p 855


� Internet source: http://www.pkc.gov.lv/nap2020/nacion%C4%81l%C4%81s-att%C4%ABst%C4%ABbas-padome_


� According to the Statistical Classification of Economic Activities in the European Community, Rev. 2. Internet source: http://www.csb.gov.lv/node/29900/list


� Report on the development of the national economy of Latvia. December 2014. Riga, 2015, p. 39.


� Report on the development of the national economy of Latvia. December 2014. Riga, 2015, p. 37


� Development guidelines of the forest industry and related industries 2014-2020, p. 21


� The term in English - „key enabling technologies”.


� The term in English - „disruptive technologies”.Disruptive technologies are considered to be new technologies, which create an effect that forces the creation of completely new markets, shifting of whole industry profit centres, and development of new profit centres and new markets - with or without destroying the old ones.


� Related diversification is a process, in which companies start to diversify their production within the framework of research and innovation with goods that have higher added value and are more complex on the basis of previous knowledge, production factors and scale. 





� The calculations are based on data included in the SIA “Fidea” prepared document “Development possibilities of the bioeconomy sector”
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