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EDITORIAL BOARD'S COLUMN

Dear readers of this special issue of the journal
Enerģija un Pasaule!
The first issue of Enerģija un Pasaule (Energy
and the World) was published in April 2000. The
following is an excerpt from the introduction to the
first issue:
“Welcome in the group of energetic people!
Those who work in different energy sectors, those
who are interested in the different forms how energy
is manifested as well as its interactions, all sense the
flux of energy surrounding themselves. And finally
the question is to be answered – what is energy?
It is the ability to work. On the other hand,
matter is the spatial accumulation of energy. Energy
and an electromagnetic field permeate organisms
and material substances – organic and inorganic.
Furthermore, all forms of energy are simultaneously a medium. Hence, the remit of the specialised
journal Enerģija un Pasaule is to present comprehensive information about all of these processes, in
addition to copious energy-related information. Even
if on occasion you, the reader, might gain only a few
impulses, I hope that these will be strong enough to
induce constant energetic pulsation in your mind.”
Over these past 18 years, the journal has become
well-known, as well as being reviewed internationally. Its many thematic sections inform readers
about the availability of energy resources and their
acquisition, ecology, economics, intelligent technologies, education, and current affairs in science. Each
issue features a guest personality, also profiles the
winners of science prizes, treats issues in the history
of science and technology, social discourse and
current events, as well as contains a special segment
on events associated with the centenary of Latvia.
Juris Savickis
President of ITERA LATVIJA Ltd
Chairman of the Editorial Board of the journal Enerģija un Pasaule
Vice-president of the Latvian Member Committee, World Energy Council
Honorary Patron of the Latvian Academy of Sciences

In the light of the international reputation of
Enerģija un Pasaule, and taking a broad interpretation of the keyword ENERGY, which implies the
spiritual, intellectual, and scientific energy that is
evident in all significant science sectors, the Latvian
Academy of Sciences, as coordinator of the 4th
World Congress of Latvian Scientists, has asked the
journal to afford leading representatives of various
science sectors in Latvia an opportunity to acquaint
their colleagues and friends of science from around
the world with this issue.
It is the intention of the editors of this special
issue to dedicate it to the centenary of our country
and to the 4th World Congress of Latvian Scientists,
publishing an illustrated edition, in English and
Latvian, copiously endowed with informative materials so as to present in a popular scientific manner
the achievements of Latvian science in order to
discern the excellence of our research scientists.
Copies of this special issue will be delivered, through the good offices of the Organising
Committee, to all participants of the 4th World
Congress of Latvian Scientists, while the Ministry
of Foreign Affairs of the Republic of Latvia, and the
Latvian Investment and Development Agency will
make it available to diplomatic and business partners in many countries around the world through
its network of representatives.
This special issue is the product of a special dedicated working group, where Full Member of the
Latvian Academy of Sciences (LAS) Ojārs Spārītis,
President of the LAS, undertook the task of editorin-chief, with Professor Dr. habil. sc. ing. Namejs
Zeltiņš, the science editor, and the scientific advisor
Full Member of the LAS Jānis Stradiņš taking the
lead in assuring the scientific content, with participation by the other members of the working group:
full members of the LAS Raita Karnīte, Vija Kluša,
Baiba Rivža, Jānis Spīgulis, as well as Dr. sc. ing.,
Dr. h. c. Āris Žīgurs, Normunds Talcis, and Aigars
Kalvītis. Financial support for the working group
was provided by ITERA LATVIJA Ltd.
May this special issue of Enerģija un Pasaule,
dedicated to the centenary of the State of Latvia,
permit all of its readers to appreciate the achievements of contemporary Latvian science and the
intellectual energy of our scientists!
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Introduction
The energy sector is a diverse sector of the
national economy and one of the cornerstones of
the entire economy in modern society. The energy
sector comprises various types of operations: generation, transmission and consumption of heat, electricity and cooling, provision of energy resources
to the transport sector, and research and extraction of energy resources (water, wind, sun, biomass
and biogas). It is also complemented by the manufacturing of energy equipment (boiler equipment,
engines, electricity distribution and control equipment, etc.). The availability of energy resources
determines the development of other sectors, formation of specific branches of science, development of
the country’s macroeconomics and foreign policy,
living standards of the population and other matters
of key importance. Therefore, all issues related
to the energy system, fuel, efficiency, training of
specialists, etc., should be solved continuously and
developed with a long-term vision.
After the First World War, the Government of
Latvia founded Electricity Companies to supply
electricity to Latvian cities and granted loans for
construction and expansion of power plants and
power networks. In 1924, Prof. Mārtiņš Bīmanis
represented Latvia at the 1st World Energy Conference in London. The Latvian National Power
Committee of the World Energy Council was
established. The Government of Latvia adopted
the national electrification programme for the
years 1935−1950. The construction of the Ķegums

Hydropower Plant, which was put in operation in
October 1939, was a very significant achievement
in the development of the Latvian power engineering. At the end of that year, the power plant at
Lake Bābelītis was also commissioned, and it was
Europe’s most advanced strategic reserve diesel
power plant.
Nowadays, the energy sector is developing not
only from the point of view of technology, but also
in compliance with the market changes and requirements of the policy principles. This is followed by
each European Union (EU) Member State. The
current development trends in Latvia are closely
related with closer integration of energy markets
on the level of regions and countries, the growing
proportional share of renewable energy resources
in the energy balance, more active and responsible
market participation of consumer and the growing
role of energy efficiency.

Fig. 1. Consumption of energy resources in Latvia by sector
(1995–2015)
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Consumption of energy resources
in Latvia
For the purpose of analysis of energy resources,
their use is often categorised into the following
three main areas: heat supply, electricity supply,
and transport. For example, heating consumed 56%
of all primary energy resources in Latvia in 2016,
while transport consumed 30% and consumption by
the power industry was only 14%.
There is a trend towards a decline in heat
consumption over the recent years. It is influenced
by the efficiency measures implemented regarding
the end consumption and in delivery within district
systems. In turn, the volume of resources consumed
by the transport sector is steadily increasing. No
significant fluctuations are observed in electricity
consumption. The increase of its share in the total
balance in future will be determined by transport
electrification and a broader use of heat pumps.
Electricity may become the first choice in implementing the decarbonisation of transport.

Types of energy resources and
their provision in Latvia
Many of the naturally occurring primary energy
resources have to undergo complex processing in
order to be able to use their intrinsic energy in an

Fig. 2. Consumption of energy
resources by major sectors and
the proportion of use of RES in
Latvia (2016)
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efficient manner. For example, oil is not actually
used directly as a fuel. It is cleaned of salts and
water in oil refineries, separated from various volatile substances through heating, and processed by
cracking, while the extracted fuel is purified from
sulphur and other harmful substances, etc. The
physical processes, applied technologies, losses
and other indicators differ substantially depending
on the type of the resources used and the energy
obtained. As innovative technology develops,
changes also occur in the optimal share of these uses
to meet the end demand.
Renewable energy sources (RES), such as solar
energy, wind energy, water energy, geothermal
energy, as well as various types of organic materials
(wood, biogas, etc.) are singled out from the primary
resources. Some countries also classify peat as a
renewable energy resource. Its formation process is
significantly slower than growth of trees and shrubs,
yet the peat layer is estimated to increase by 0.6 to
1.2 mm per year.
In accordance with Regulation (EC) No. 1099/
2008 of the European Parliament and of the Council,
end energy consumption is defined as total energy
consumption in industry, transport, and other
sectors. Pursuant to the above Regulation, the
Member States produce common and comparable
statistics on energy resource balances.
Of all primary resources in the world in 2015,
oil accounted for about 31.7% and coal – for 28.1%,
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while renewable energy resources accounted for
only 13.7%. Meanwhile, in 35 Member countries of
the Organisation for Economic Co-operation and
Development, RES accounted for only 10.2% in
2016. By contrast, the share of RES in the primary
energy resource balance of Latvia in 2016 amounted
to 41.7%. This is due to the domestic resources available in our country and the historical situation.
There are almost no fossil resources in the territory of Latvia.
In the 1950s, oil exploration and research
began in Latvia. Several oil shows (signs) have been
discovered since then, but only a small oilfield with
approximately 150 thousand tonnes of extractable
reserves has been found in Gudenieki near Kuldīga.
Actual oil extraction is carried out in Gudenieki by
using four small-scale pumps. A total of 14 thousand tonnes have been extracted over the last seven
years.
Oil exploration has been conducted on the Baltic
Sea shelf, and several sites have been recognised as
oil prospects. In 2012, Balin Energy Ltd carried out
a detailed surface seismic survey at the planned site
of the well. In 2013, the company set up an oil exploration well in the exclusive economic zone of Latvia
104 km from Liepāja using a semi-submersible platform. The company made an official announcement
that oil had not been found. There is still a possibility of discovering minor new oil deposits on both
the shelf and the land. However, the cost of oilfield
mining would be relatively high and would be associated with a high investment risk.
Small brown coal deposits are found in the
vicinity of Nīgrande in Latvia. In 1940, brown coal
was used by Brocēni Cement Factory, as there were
problems with import of bituminous coal during the
Second World War. However, brown coal reserves are
negligible, and this type of coal has relatively low
calorific values and high sulphur content.
Fuel-wood is the main domestic energy resource.
Wood in the form of firewood has been used to
generate heat throughout all periods of the human
evolution. The energy sector of Latvia uses different
types of wood, its by-products and special products with higher added value (briquettes, pellets,
and charcoal). The fuel-wood market is open and is
characterised by high competition. More than 1600
economic operators were engaged in the manufacture of wood products in Latvia in 2010. A part of
the produced fuel-wood is exported. According to the
joint research of the Latvian and Swedish forestry
institutes, the average volume of energy wood per
hectare is 80 cubic metres.

In 2016, 10.56 million cubic metres of wood were
cut in Latvia. 3.3 million solid cubic metres of firewood were consumed for space heating. The share of
fuel-wood in Latvia’s total consumption of primary
energy resources in 2016 was 33.6% or 55.1 PJ. In
the non-district heat supply, its share was 71%.
The amount of fuel chips consumption in Latvia
tripled during the period from 2008 to 2016, while
firewood consumption decreased 1.5-fold at the same
time.
The consumption of peat in Latvia’s total
consumption of primary energy resources in 2016
was 3 thousand tonnes or 0.04 PJ. There are over 300
hot-water boilers operating in Latvia where peat can
be co-incinerated. Peat is not considered a renewable
resource in Latvia.
Hydropower is an essential domestic energy
resource. It is mainly used by three hydropower
plants on the Daugava River. In 2016, the Daugava
HPPs generated a total of 2449 GWh of electricity or
52% of the aggregate electricity generation. 7.6% of
all primary energy resources were used for this.
The availability and structure of the domestic
primary energy resources largely determined the
selection of heat source technologies and electrical
capacities. For example, high-capacity power plants
that use oil shale were built in Estonia. Meanwhile,
a cogeneration power plant that incinerated peat
started its operation in Riga in 1958.
Nowadays, liquid and gaseous fuels can also
be obtained from organic substances. They can be
used not only for heating, but also for transport and
for electricity generation in condensation mode.
In a more distant future, new areas of cooperation
between energy and science are likely to emerge.
There is a possibility that efficient biomass gasification and further processing, such as processing into
liquid transport fuel, will be developed. This method
cannot yet compete with traditional petrochemicals.
Nevertheless, several pilot projects for the production of second-generation transport fuel have been
implemented in the world. Since there are large
biomass resources in Latvia, it is likely that a competence centre for the aforementioned method may
be established here as well. The use of artificially
synthesised fuels would create opportunities for
reducing the import of petroleum products to Latvia.
Technology evolves, and renewable energy resources
can be used to gradually replace imported hydrocarbons in an economically justified manner in future.
The development of science is expected to reduce
the cost of synthetic fuels and contribute to their
use without subsidies.
5
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Synergy of the energy sector and
science
After Latvia regained its independence, the
focus of science in the 1990s shifted. The Charter of
the Academy of Sciences was adopted in 1992, which
was approved by the Saeima (Parliament of Latvia).
The Institute of Physical Energy nowadays carries
out applied research, contributing to the development and implementation of Latvia’s energy policy
and achievement of the goals, like increasing of the
security of energy supply and sustainable energy.
The research into magnetohydrodynamics associated with the development of new nuclear reactors
is performed. The Institute of Solid State Physics
works within ITER, an international nuclear
fusion research project. The Institute of Inorganic
Chemistry conducts research into energy materials.
The Institute of Polymer Mechanics carries out
studies on the use of polymeric materials in energy.
In order for the research to continue its development in the country, many companies support
science both financially and by commissioning
applied research.
Latvenergo supports students – the future
employees of the company and the sector – by
providing grants. Research projects on various
topics are initiated on outsourcing basis providing
actual benefits to the company. A number of studies
that are significant for the state have been carried
out in cooperation with the researchers of the
Institute of Physical Energy. For example, a study
on the provision of the region with energy resources
in connection with the security of their supply was

conducted together with other researchers from the
Baltic countries and energy companies in preparing
for accession to the European Union and NATO.
Latvenergo has particularly active cooperation
with Riga Technical University (RTU). More than
5000 former and current employees of Latvenergo
consider RTU to be their Alma Mater. Latvenergo’s
financial support has been provided to establish a
creative students’ workshop that is located at the
Faculty of Power and Electrical Engineering. The
workshop aims to develop the students’ practical
skills in electronics and electrical engineering, as
well as to promote in-depth interest in these areas
among schoolchildren in addition to the current
and future students. A cooperation agreement has
been signed providing for mutual cooperation in
support of engineering science programmes and
successful implementation of training programmes,
reinforcing the commitment to continue working
together in order to train knowledgeable, professional and comprehensively educated specialists.
Also in 2017, Latvenergo, in cooperation with the
foundation Riga Technical University Development
Fund, announced the award of grants to promote
the professional growth and career development of
higher and vocational educational institutions in
Latvia. A total of 40 monthly grants worth 180 and
350 euro have been awarded on a competitive basis
as an incentive to acquire practical skills.
At present, more than 1100 RTU graduates
work in Latvenergo Group. Over 280 employees hold
a master’s degree. Furthermore, ten Latvenergo
employees have been awarded a doctor’s degree in
engineering sciences. Latvenergo experts participate

Fig. 3. The delivery of the Annual Award by Latvenergo and the Latvian Academy of Sciences (2017) and
the inauguration of the Student Creative Laboratory (2015) (LETA Photo)
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in the study process as guest lecturers within the
framework of cooperation with RTU. Latvenergo
Group provides work placements for students. Over
the course of the year, around 300 young people
participate in such placements. Competitions are
held for students, awarding grants to the best of
them, as well as prizes for the authors of the best
final academic papers. The best diploma papers in
the field of energy, which are developed by students
pursuing their professional engineering and bachelor’s degrees, are of high quality, and the proposals
developed by them are used in various technological
solutions of networks and power plants. This cooperation contributes to more comprehensive training
of engineering specialists in both theoretical and
practical areas, as well as provides students with
qualitative research activities and the opportunity
to transfer know-how to the work environment.
Thematic journals on energy issues and solutions are published in Latvia. From 2001 to 2009,
Biznesa portāls Ltd published the journal Enerģētika
un Automatizācija (Energy and Automation). Since
1999, Enerģija un Pasaule Ltd, in cooperation with
JSC Latvijas Gāze and JSC Latvenergo, has been
publishing the journal Enerģija un Pasaule (Energy
and the World). Since 1964, the Institute of Physical
Energy of the Latvian Academy of Sciences has been
publishing the journal Latvijas Fizikas un Tehnisko
Zinātņu Žurnāls (Latvian Journal of Physics and
Technical Sciences). RTU also publishes several
thematic scientific journals, such as Electrical,
Control and Communication Engineering.

Power networks and improvement
of the security of supply
A variety of modern scientific methods are widely
used for solving issues related with power supply.
Since the 1960s, engineers have been studying the
operation of the transmission system by simulating
actual lines with equivalent resistance on a research
test bench. Such a test bench was used to analyse
Latvenergo high voltage network operating modes.
At one time, Veniamins Fabrikants (1908–1981), one
of the leading relay protection specialists, worked at
the Riga Polytechnical Institute. He was one of the
first in the Soviet Union to study the use of semiconductors in relay protection systems.
The capacity of power plants and transmission lines increased significantly as demand for
electricity continued growing. However, a number
of power system blackouts happened all over the

Fig. 4. The planned third Estonia–Latvia transmission network
interconnection (up to 2020)

world, leading to long-term disruptions of power
supply and considerable losses. In such situations, cascade emergency processes develop, when
each accident triggers the next one, which ends in
a massive shutdown of generating sources and a
power system failure. This process may not only
result in losses to the economy, but also damage to
electrical equipment.
Work on the development of a self-restoration complex for the elimination of frequency accidents started in Latvia in 1963. The solution had to
restore regular operation of the power system, eliminating the shortage. Automation was developed
under the guidance of Jēkabs Barkāns to provide
the system relief (i.e. disconnection of some of the
consumers) and sequentially automatic reclosing of
the consumers’ lines as normal frequency level was
resumed. The emergency control equipment was
sufficiently fast, unlike the ability of the personnel
to control and prevent such disruptions. The developers of the complex received inventor’s certificates
and patents for the methods of elimination of power
system blackouts.
The mathematical model Mustang was developed for the analysis of the stability of the system.
It was widely used by dispatchers and for simulating
various power system modes, dynamic processes,
7
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Fig. 5. The Kurzeme Ring (2016) (photo by I. Stuklis)

etc. It provided much more options for analysis
compared to the method using a test bench.
The origins and further development of the
dispatch control system (DCS) in Latvia are related
to its use in the power facilities of Latvenergo. The
transition to centralised DCS equipment took place
gradually. In the 1990s, as Latvia regained its statehood and local production started to evolve, the
Latvian company Arcus Elektronika Ltd and the
Science and Production Association Ellat started
production of DCS equipment and installing it in
power facilities. The biggest DCS project implemented in the 1990s was the modernisation of the
DCS in 330 kV and 110 kV substations and dispatch
centres.
The length of the transmission network (110–
330 kV) in Latvia today is 5251 km. This network
together with the transmission networks of the
neighbouring countries (BRELL) has successfully
ensured continuous supply of electricity in Latvia.
Until now, a probability of the blackout of the power
supply system in Latvia occurred on 9 January 2005,
when five of the six 330 kV power lines providing
connection with the neighbouring countries were
cut off during a storm (wind speed > 30 m/s). Only
the line with Lithuania (Jelgava–Panevezys)
continued operating.
The reliability of power supply will be considerably improved by the new 330 kV line in the West
of Latvia, the Kurzeme Ring. It is a part of the big
Baltic Nordic project NordBalt within the framework of which Lithuania–Sweden DC submarine
8

interconnection cable has been constructed and
commissioned in 2016. The Kurzeme Ring along
with this intercountry cable will provide closer integration of the Baltic countries on the Nordic electricity market; on the regional level it improves the
flows of electricity and the possibility of connecting
perspective wind farms. Implementation of the
project of a new intercountry line Estonia–Latvia
third 330 kV interconnection has been started.
The length of this line will be 180 kilometres from
Riga CHPP-2 (combined heat and power plant) to
the border of Estonia, and Elering, the operator of
the Estonian transmission system will construct
the part of this line in the territory of Estonia to
substation Kilingi-Nōmme.
The length of the distribution network
(0.4–20 kV) in Latvia is 94 thousand kilometres. A
particular characteristic of the network is the large
specific length of power lines (almost 50 km per 1000
inhabitants) and a relatively low density of power
consumption. For comparison, the average per
capita consumption in Finland is approximately five
times higher than in Latvia. A big proportion of the
overhead power lines lead through forests. In winter
conditions, they are threatened by the trees that
break under the heavy snow cover. In January 2011,
large-scale distribution network outages occurred in
extreme circumstances, leaving many thousands of
customers without power supply.
In order to reduce this negative effect, around
150 thousand trees near power lines were cut in
the subsequent years and gradual replacement of
overhead lines with cable lines (the so-called cablelaying) began in areas posing particular problems.
In recent years, special attention has been paid
to improving the reliability of the distribution
network operation and enhancing the quality of
electricity supply in order to improve the system
average interruption frequency index (SAIFI)
and the system average interruption duration
index (SAIDI). In 2017, the total duration of the
power supply interruption per user was reduced
by 42 minutes or 28%. The total number of the
power network damages has decreased by 945 or
9%. Unmanned aerial vehicles (drones) are used
for surveying networks and assessing the current
situation. Electricity distribution networks are
equipped with devices for fault detection and automatic shutdown.
Installation of modern electronic meters has
been a success. They have advanced features,
such as tracking reactive power, using tariff (time)
zones, registering load schedules, recording voltage

Fig. 6. The building of the second unit of Riga CHPP-2 (2011) (Latvenergo photo)

Fig. 7. The mounting of the steam turbine of Riga CHPP-2 second unit and machinery hall after reconstruction
(photo by A. Zihičs and I. Stuklis)

disruptions and other events, exchanging remote
data, etc.
Over the coming years, the energy sector in
Latvia will have to adapt to a number of objective factors that will require a fundamental
change in the network operation segment. The
supply of electricity at locations with low population density and low consumption intensity is
becoming relatively more expensive and technologically less efficient. Economic growth in Latvia,
as well as throughout the EU will be based on
energy-resource efficient, high added-value and
advanced technology plants and services whose
primary requirement for energy suppliers will
not be the quantity of energy, but the quality and

security of supply. Customer behaviour will be
changed by further development of digital technology and its penetration into business and
everyday life. Increasingly more customers will
become prosumers that will use consumption
control devices, microgeneration and accumulation more extensively. Thus, consumption will
both decrease and shift from peak to low cost electricity hours. In future, networks will increasingly provide automatic exchange of information
with smart electronic devices, generators, system
operators, traders and customers. This will ensure
two-way communication with the customer, accurate metering and load management, and make it
possible to offer real-time pricing.
9

Fig. 8. Pļaviņas HPP (2013) (photo by I. Stuklis)

Fig. 9. Reconstruction of Riga HPP (2017) (LETA Photo)

Optimisation of the power
generation structure
Specialised programmes Uplan, WASP, Markal,
MESSAGE, etc. are used in Latvia, like elsewhere
in the world, to analyse the optimal development
of generating capacities. With the help of these
mathematical models, it is possible to carry out the
so-called Least Cost Investment Planning. Their
input data include the projected increase in electricity consumption, fuel price changes, specific
technology investment costs, discount rates, lifetime of power plants and many other factors. These
programmes are used both in the practical work
10

of Latvenergo and in the analysis of energy development in Latvia. The purpose of the programmes
is to promote growth of the energy system for the
benefit of the whole society. For example, Markal
was used to analyse energy for the planning document – Energy Development Guidelines for 2007–
2016, which was developed by the Ministry of
Economy. Several programmes (both Uplan-E and
MESSAGE) were used to optimally plan the development of generating capacities in the whole of the
Baltics.
In 2004, Estonia, Latvia, and Lithuania became
members of the European Union and NATO. This
allowed the three Baltic countries to strengthen
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previous heat load. This is particularly important
given that electricity generating capacities in the
neighbouring countries are decreasing.
The combined cycle cogeneration power units
(CCGT) installed in the large CHPPs after reconstruction operate at the top efficiency (up to 90%),
which cannot be found elsewhere in the Baltic. The
presence and guaranteed availability of the generating capacities of the Riga CHPPs restrict the
maximum price of electricity in the market not only
in Latvia, but also in Lithuania. The upgraded Riga
CHPPs of Latvenergo Group are operated mostly to
cover heat demand, generally operating in a highly
efficient cogeneration mode.
Radical changes have taken place in the district
heating of Riga. The transition from central heat
substations to use of individual automated heat
substations by modernising them has taken place.
Many consumers have switched to autonomous
heating, network losses have decreased. New
renewable heat sources have emerged (biomass
fired CHPP’s and water heating boilers) and are
connected to the district heating system.
Most of the renewable electricity in Latvia is
generated by three large Daugava HPPs. Plaviņas
HPP and Riga HPP can also operate in synchronous
compensator mode (adjusting the voltage in highvoltage power networks), allowing the transmission
system operator to guarantee the voltage quality.
The planned hydropower unit reconstruction has
continued since the 1990s. The main purpose of the
reconstruction projects is to replace the outdated
hydroturbines and increase the installed capacity,
efficiency and electricity output.
The efficiency factor of each upgraded impeller
has increased by 5% to 9%. In practice, this means
that it is possible to generate significantly more electricity by using the same volume of the Daugava
water. This increase in capacity is higher than the

their sovereignty and political independence
from Russia. Nevertheless, the energy sector still
remained partly dependent on Russia’s energy
resources. In order to assess the security of the
power supply of the Baltic countries and the options
for its improvement, the working group composed
of the International Atomic Energy Agency (IAEA),
NATO, Estonian, Latvian and Lithuanian energy
companies (Eesti Energia, Latvenergo and Lietuvos
Energija), Ministries of Economy, and energy
research institutes (TTU, FEI, and LEI) conducted
the research project Analysis of Power Supply
Options and Security of Supply in the Baltic States,
by using the specialised software MESSAGE.
Such simulations allow for timely identification
of potential capacity shortages in various scenarios.
It may be used to evaluate the most economical technologies that help to achieve the necessary security
of electricity supply. Specific sites and projects are
analysed separately. This allows determining how
they fit into the common market.
During the reconstruction of Riga CHPP-1, one
of the first combined cycle power plants in the Baltic
States was created. In 2008, in the course of the
reconstruction of Riga CHPP-2, the largest power
unit of the combined cycle gas turbine (CCGT) in the
Baltics was built. The work was planned taking into
account market changes in both electricity and heat
demand. For example, before it was reconstructed,
Riga CHPP-2 could produce less electricity than
thermal energy – this ratio was 0.54. However, there
have been radical changes in the district heating
in Riga. Many users have switched to autonomous
heating, and losses in networks have decreased. It
is expected that other sources of heat will emerge.
The aforementioned ratio has radically changed in
the new Riga CHPP-2 equipment: it is 1.53, which
means that there is a possibility to economically
produce one and a half times more electricity at the

Electricity supply in Latvia, GWh
1990

1995

2000

2005

2010

2015

2016

2017

HPPs

4496

2925

2826

3325

3520

1879

2512

4368

Riga CHPP-1 and Riga CHPP-2

2152

842

1065

1278

2402

2025

2206

1411

Small combined heat and power plants (CHPPs)

-

20

92

168

608

1285

1398

1476

WPPs

-

0.4

7

48

50

148

129

153

3583

2256

1786

2147

873

1822

1033

–62

10 231

6043

5776

6966

7453

7159

7278

7346

Imported electricity
Total electricity supply
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aggregate installed capacity of all small HPPs in
Latvia (below 30 MW).
The reconstruction process of all hydropower
units could be completed in 2022. Thus, the Daugava
HPPs will be able to continue to ensure efficient,
sustainable and competitive operations within the
overall energy system and liberalised electricity
market.
Failure risk analysis of the Daugava HPPs
hydroengineering structures has been conducted
to increase the safety even further. The damage
and resilience risks of the HPPs hydroengineering
structures have been assessed. The implemented
safety measures include the installation of an automated data collection and processing system for the
monitoring of the condition of the plants, the reconstruction of the piezometers and relief wells, the
recalculation of the maximum possible flood magnitude, the development and implementation of safety
programmes for HPPs hydroengineering structures
and other measures.
In parallel with the reconstruction of large
power plants, the use of renewable energy resources
is rapidly developing: small HPPs, biomass cogeneration plants and wind power plants are being
built.
Targeted work ensures that Latvia’s electric
power industry is one of the “cleanest” in terms
of CO2 emissions among the EU countries and is
currently ranked third behind Austria and Sweden.

Development of the electricity
market
Modern energy companies are prepared to
adapt to the ongoing market changes. The participants of the Latvian energy market are considering
the changes in market development principles and
technologies.
Electricity prices are, in fact, the result of the
interaction of various factors, where electricity load
variables, availability of different capacities, water
inflow in the Daugava, availability of interconnections between countries, amount of heat loads for
cogeneration stations, gas prices, etc. are all intermingled. Significant contribution to the stabilisation
of electricity prices is provided by the possibility of
loading Riga CHPPs in the cogeneration mode. This
is confirmed by several instances on the electricity
market over recent years, when the capacities of
Riga CHPPs and the Daugava HPPs were available,
but there were no connections with Scandinavia.
12

Latvia’s competitiveness in electricity generation has grown, taking into account both the price
volatility observed on the Scandinavian market and
the drop in natural gas prices. The situation since the
beginning of 2016 (when the Baltic States acquired
new interconnections with Poland and Sweden) has
enabled Latvenergo to generate more electricity
at a competitive price compared to the previous
years. A historically unprecedented situation in
the electricity supply has arisen – the possibility to
fully cover all of Latvia’s electricity consumption
with domestic generation if necessary. In 2017, for
the first time more electricity was generated than
consumed in the country, with the domestic generation exceeding consumption. It is also possible to
export electricity under appropriate market conditions. This is largely due to the fact that a varied and
highly diversified portfolio of electricity generation
capacities has been created in Latvia. Depending on
the climate conditions and the electricity market
situation, both the Daugava hydropower plants and
Riga CHPPs can be used to supply Latvia. A significant demand – ranging from 15 to 25 percent – is
also covered by small-scale power plants of other
generators in Latvia.
The competitiveness of Latvia on the Baltic
and Scandinavian market can be predicted to be
relatively high and more positive than that of the
other Baltic countries. This is largely due to several
circumstances: first, Latvia has now become a
country with the most advanced power plants in the
Baltic countries and, second, Latvia has the most
diversified portfolio of electricity generation capacities, which guarantees a high level of security of
supply.
JSC Latvenergo, the biggest power generator in
Latvia, has entered the international stock market
as a utility having emitted green bonds. On 14
August 2017, Latvenergo rang the trading session
opening bell at Nasdaq MarketSite studio in New
York. For one hour a video presenting Latvenergo
and Latvia as a green country was shown on the
Nasdaq building at Times Square.
The Latvian power utilities maintain their
stable competitiveness on the domestic and regional
market. They are continuously improving competitiveness and efficiency of their operations and
other performance indices. Year 2017 was the fifth
year in sequence when JSC Latvenergo received
the Platinum (highest) award of the Sustainability
Index. Also other power utilities of Latvia have
received awards in various categories of the
Sustainability Index.
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Fig. 10. Latvenergo at Nasdaq MarketSite studio on 14 August 2017 (Latvenergo photo)

Fig. 11. Ceremony of presenting the
Platinum award of the Sustainability
Index to JSC Latvenergo in 2015.
From the left: Āris Žīgurs, Chairman
of the Management Board of JSC
Latvenergo, and Raimons Vējonis,
President of the Republic of Latvia
(LETA Photo)

Changes in the future
Changes in the energy sector are important
not only for the power industry, but for the entire
economy of Latvia. Interconnections have opened
up geographically broader market opportunities.
Everyday electricity consumption starts including
smart services. A dynamic industry environment
with new opportunities is being formed.
One of the steps within these changes is the
involvement of power companies in the natural gas
market. Although the natural gas market has been
experiencing a downward trend in recent years,
this market is still large enough in Latvia and in the
Baltic countries and, expressed in terms of energy
units (megawatt hours), it significantly exceeds,
for example, the volume of electricity market.
This may strengthen the influence of the most

active companies on the region’s energy market.
Electricity traders, upon entering the natural gas
market, can enjoy certain benefits from the experience gained until now from their operations on
the open electricity market. There are strong
prospects for this market in Latvia thanks to the
existing infrastructure. It is relatively well developed, while the Inčukalns underground natural gas
storage facility opens up opportunities for market
participants with sufficient financial resources to
use natural gas seasonal price volatility. It should
be noted that the competition for natural gas
comes not only from the establishment of alternative natural gas sources and supply routes, but also
the supply of other resources in the electricity and
heat markets. Therefore, natural gas resources in
Latvia are already in competition through other
energy resources and other technologies. The
13
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consumption of natural gas depends on market
prices both on the electricity and heat markets.
If the price of this energy resource and the cost of
electricity generated from it is higher than that of
the electricity purchased on the market, natural
gas is not used for electricity generation at the big
Riga CHPPs.
Thanks to development of power plants based on
renewable energy resources, such as wind and solar
resources, the use of balancing and reserve capacity
technologies will become more important. In addition, the establishment of high-capacity connections with other price zones in recent years has
increased the volatility of electricity prices. Those
fossil resource based plants, which are more flexible,
more efficient and have a comparatively lower environmental impact, will be able to participate in this
market niche.
Operations in the new market segment in the
sphere of energy efficiency will be of no less importance for companies. Market trends in Europe
demonstrate that consumers who want to use
energy in a responsible manner from the point of
view of environmental protection and economic
considerations will soon have a chance to become
an influential factor in the energy market. However,
users do not always have enough time and technical
knowledge to optimise consumption using their own
efforts; therefore, sharing the technical expertise,
the experience and the economic benefits gained in
the course of energy efficiency measures is a new,
socially responsible business opportunity for energy
generators and traders.
One of the significant and promising future
activity segments is the promotion of energy
substitution projects. According to the forecasts of
the European Union’s energy sector officials and
experts, in order to contribute to achieving the
objectives of climate and energy efficiency policies,
an inevitable step in this process is discontinuing
the use of the more polluting energy resources and
modes of extraction in favour of electricity.
The potential for increasing the share of electricity in Latvia can be seen in electromobility
projects. It will be the paradigm of transport development during the next decade.
Starting to use the first electric cars for daily
work functions in 2011, JSC Latvenergo as a generator of green electricity took the first step towards
the development of the electric transport sector by
purchasing Fiat Fiorino Elettrico. These were the
first registered electric cars that became road users
in Latvia. They are still in service.
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At present, electric cars are more expensive
than similar class vehicles with internal combustion
engines, yet this difference is steadily decreasing.
Furthermore, various non-financial incentives for
the use of ecological electric cars, such as the right
to use the city’s public transport lanes and free
parking, are being developed. As on 1 October 2017,
389 electric vehicles were registered. It is planned to
set up a charging station network within a project
co-financed by the European Regional Development
Fund. At the end of 2016, there were only 17 rapid
charging points for electric car batteries in Latvia,
but by the end of 2018 it is planned to install 70 fast
charging stations.
Railway technology may undergo changes in
the future as well. About twice as much cargo is
carried by rail as by road in Latvia. The level of
railway track electrification in Latvia is only 13.2%
(whereas it is 52% in the 28 EU Member States and
50% in Russia). In order to improve energy efficiency and reduce emissions, it would be rational
to electrify the railway lines in selected sections. It
could also be commercially viable. Such an ambitious but feasible project will make a significant
contribution to the development of the Latvian
technical intelligence.
Households present another segment of end
energy consumption where use of electricity could
become more extensive and replace other forms of
energy. Such a development trend in the long run
will be favourable not only for the particular energy
consumers, but also for the whole of society in
Latvia, as it will gradually allow discontinuing use
of technically outdated and uneconomical devices
and will improve efficiency of use of the existing
power infrastructure.
The long-term competitiveness prospects of
Latvian electricity generators can be viewed in a
quite positive way. At present, it can be stated with
certainty that the power plants of both Latvenergo
and other Latvian companies operating in the sector
are among the most technically advanced ones in
Scandinavia and the Baltic region. In contrast to the
neighbouring countries of Lithuania and Estonia,
reconstruction has already been completed or has
been started and will soon be completed in virtually
all major power plants in Latvia. The majority of the
small-scale plants is also advanced. The most significant contribution to the development of generation
capacities in the coming years is the final phase of
the reconstruction of the most important energy
resource of Latvia of the future – the Daugava
hydropower plants.
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The development of the entire energy sector and
its contribution to the society in the coming years
will also be determined by a shift in the attitude of
the public. The sector reforms implemented in the
European Union are the confirmation of growing
awareness that it is not reasonable to view energy
only as a sector whose interests must be subordinated to the requirements of other sectors. The
energy reforms in Europe clearly demonstrate the
need to recognise the potential of energy as a sector,
promoting national export growth, innovation and
penetration of new technologies in the everyday life
of the people, creating new jobs and reducing the
anthropogenic load on the environment and nature.
The sector will be able to attest its potential when
the public is capable of making a responsible choice
and abandoning the solutions, which are seemingly
cheaper in the short term, in favour of sustainable
development.

Conclusion
After 1991, along with the ongoing complicated
changes, Latvia has managed to ensure reliable and
high-quality power supply. After the restoration of
independence, the electricity supply policy in Latvia
has been balanced. Along the economic development of the country, structural measures related to
energy supply for further successful operation of the
electricity supply in line with environmental protection requirements have been implemented.
The development of power plants and power
networks has ensured continuous power supply.
Measures have been taken to provide long-term
supply of electricity: hydropower plants have been
upgraded and technology of cogeneration plants
has been fully replaced. Power network substations
have been renovated. In recent years, special attention has been paid to increasing the security of operation of the distribution network and improving the
quality of power supply.

Latvia joined the European Union in 2004 and
now it has liberalised electricity trade. The internal
electricity market has been established in Latvia.
The natural gas market is also opened in Latvia
since April 2017. The development of electricity,
heat and natural gas markets reinforces the need for
accurate forecasting. The competitiveness of electricity generated by CHP plants will also be determined by the future development of the heat market
in district heating systems. The entrepreneurs who
will be able to balance short- and long-term priorities
in this business more effectively will be successful.
These factors are interconnected and will affect the
operation of the future energy systems by making it
more complex and dynamic.
An increase of the proportional share of electricity share is expected in the use of total energy
resources. Renewable energy resources and diversification of available sources will become increasingly relevant for its generation. It is anticipated
that biomass will be increasingly used to produce
heat for district heating, while wind farms will be
used to generate electricity.
The potential for increasing the share of electricity in Latvia can be seen in electromobility
projects. Major changes in the structure of the
energy consumed by transport are expected in the
next decade. This will be facilitated by ambitious
projects, such as the electrification of Latvian railways and construction of Rail Baltic, and a gradual
increase in the number of electric cars. Electricity
will be increasingly used for heating by using heat
pumps.
In the future, as the share of electricity in heat
supply grows, biomass and similar resources will
probably be used in other technologies to obtain
products with higher added value (e.g. synthesis
gas, biochemicals and bioproducts). As a whole, new
technologies and science will improve the shape of
energy, and this opportunity should be used wisely,
investing time and resources in a sustainable
manner.
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Science of Power and Electrical
Engineering in Latvia
Leonīds Ribickis, Dr. habil. sc. ing., Professor, Rector of RTU, Full Member of the Latvian Academy of Sciences
Oskars Krievs, Dr. sc. ing., Professor of RTU, Dean of the Faculty of Power and Electrical Engineering

A short history of power and
electrical engineering science
in Latvia
Well before the First World War, a number of
prominent scientists were active in the field of
power and electrical engineering at Riga Polytechnic
Institute (RPI). Professor Engelbert Arnold made
important contributions to the development of electric machines. Mikhail Dolivo-Dobrovolsky, a former
RPI student, who invented the three-phase asynchronous squirrel-cage electric motor in 1889 and
other electrical equipment, was also a major player
in global electrification – he was the chief engineer
for the world’s first-three phase alternating current
high voltage power transmission line, installed in
Germany in 1891.
After the University of Latvia was founded in
the autumn of 1919, its Faculty of Mechanics began
to teach students in the field of electrical and power
engineering.
Many pre-war period specialists, J. Demants,
E. Šterns, J. Zābergs, I. Putniņš, K. Tabaks,
Ē. Jankops, and others, worked at the Latvian
State University (LSU) as it was reopened after the
end of the Second World War. In order to improve
their qualifications through their engagement in
doctoral studies many lecturers were sent to higher
education institutions in Moscow and Leningrad,
later gradually introducing doctoral studies also in
Latvia.
After the Latvian Academy of Sciences (LAS)
was founded, Institute of Physical Energy (IPE) was
set up where A. Kroģeris, V. Apsītis, V. Kucevalovs,
and other young scientists started to carry out
research in electrical engineering. Creation of a
new power supply system for passenger carriages of
trains was one of the first major tasks addressed by
the newly created scientific institution. Hundreds
of scientific publications, monographs, and patents
were published during this period, as well as prototypes were created that went into production.
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Important monographs on self-excitation synchronous generators, design of electronic logic systems,
semiconductor converters, and inductor machines
were written.
At that time, scientific research in electrical
and power engineering was carried out also at RPI,
where doctoral studies had also been introduced –
leading scientists from the LAS were invited to take
part in this programme. Comprehensive and important research on the electric fields was carried out by
Professor K. Tabaks, who gathered his own group of
scientists in this field.
Most of the research in electrical engineering
at RPI was carried out in cooperation with the LAS
and Riga Electromechanical Factory. Under the
guidance of docent L. Birznieks, a former student
of A. Kroģeris, world-class scientific research was
carried out between 1966 and 1969 – a thyristor-based speed control system for high-power electric traction drive was developed and installed in
Baltic Railway Enterprise. Professor I. Raņķis later
compiled theoretical and practical results in a monograph on the principles for creating and optimising
such systems. Six electric trains were equipped
with principally new speed regulators based on this
design. The trains were successfully in operation in
Latvia from 1969 until 1999 when the last train was
taken out of service.
At the same time, research teams at the LAS
and RPI also contributed to scientific advance in the
fields of electrical heat power engineering, working
on relay protection and automation systems, automation and optimisation of electricity generation,
transmission and distribution processes – a number
of scientific schools were created in these fields.
Professor V. Fabrikants started to work in 1960 at
the Faculty of Electrical Engineering (FEE) and the
Laboratory for Scientific Problems of Semiconductor
Relay Protection was then established, which was
later recognised throughout the USSR – the use of
semiconductor technologies in power system relay
protection and automation was studied at this
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laboratory. The laboratory made it possible to significantly expand the range of new engineers involved
in scientific research and thus to train more highly
qualified local specialists.
In 1986, the RPI FEE Scientific Laboratory of
Electromechatronics was created and led by Prof.
L. Ribickis. Several types of adjustable speed AC
drives for centrifugal pumps were developed at this
laboratory to be used in Riga water supply systems.
Cooperation between J. Greivulis and L. Ribickis
resulted in development of patents on more than
50 various inventions for industrial applications.
Professor J. Greivulis was an especially active
inventor – he had more than 200 patents to his
credit.

Science in power and electrical
engineering in Latvia
in the 21st century
In terms of the amount of funding attracted
by scientific research, the number of publications
indexed in internationally recognised databases, as
well as the rate of their citation, it is evident that
Riga Technical University (RTU) (former RPI) is
the most important centre in Latvia for scientific
research in electrical and power engineering in

Fig. 1. Research funding obtained at the FPEE, 2010–2016

the 21st century. Some research activities in these
areas are carried out also at the Institute of Physical
Energetics and the Latvia University of Life
Sciences and Technologies (before 6 March 2018,
titled Latvia University of Agriculture).
Science and technology transfer in the field
of electrical and power engineering, as well as in
environmental engineering in Latvia are mainly
implemented at the Faculty of Power and Electrical
Engineering (FPEE) of RTU. Three institutes of
this faculty – the Institute of Industrial Electronics
and Electrical Engineering, the Institute of
Environmental Protection and Thermal Systems
and the Institute of Energetics – have been the most
successful institutes of the RTU for several years
in terms of attracted funding, scientific publications and doctoral theses successfully defended. In
the period from 2010 to 2016, 92 doctoral theses
have been defended at the FPEE in the field of
electrical and power engineering, which is a large
number for Latvia. During this period, a substantial amount of funding has been attracted via fundamental research projects, as well as contract work,
obtained by tender. Although it is difficult to predict
the amount of future funding for research, since it
depends on competitiveness of the applications and
specifics of the funding programmes, FPEE of RTU
shows a very positive tendency in attracting project
funding (Fig. 1).
Besides FPEE, research on heat engineering
is carried out at two other faculties of the RTU –
Faculty of Civil Engineering (FCE) and Faculty
of Mechanical Engineering, Transport and
Aeronautics. Research in the field of energy – specifically studies on biomass conversion processes
aiming at the production of liquid fuels, as well as
research of the properties of transport fuels – is
carried out at the Faculty of Materials Science and
Applied Chemistry of RTU. Biofuel subjects are also
considered at the RTU FCE Water Engineering and
Technology Department, where research is carried
out on innovative technologies for production of
biofuels from waste. All research groups in the field
of energy, electrical engineering, and environmental
engineering within the RTU have for several years
merged into a single “Energy and Environment”
research platform with the aim of increasing the
interdisciplinary elements of future research.
During the last decade, work at FPEE in the field
of electrical engineering has been devoted to the
development of technologies for increased energy
efficiency and power electronics for electric drives,
robotics, renewables and energy storage in various
17
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mediums. Diagnostic methods for transformers and
electric machines have been developed and various
studies have been done on electromagnetic compatibility issues.
In the field of power engineering, FPEE has been
investigating and developing diagnostic methods,
management technologies, as well as instruments
for stable and optimal operation of power supply
systems. Assessment of critical infrastructures
has been done, safety and risk evaluation of the
Latvian power transmission and gas systems, have
been carried out, including the mutual influence of
the electricity transmission system, gas distribution network and correspondent communication
systems.
Research in the field of heat power systems
has been well integrated into environmental engineering over the last decade within FPEE. Research
on various practical problems has been done introducing innovations and advanced technological
solutions for various applications – raising energy
efficiency in buildings, power plants, technological systems of industrial plants, district heating
systems and other.

Science at the Faculty of Power
and Electrical Engineering
of RTU today
Since in comparison to other European Union
(EU) member states the state funding for research in
Latvia is very low, researchers of FPEE of RTU are
very active in submitting project proposals within
various EU funding programmes, as well as carrying
out research contract work with enterprises, municipalities and public administration bodies.
Various international programme projects – in
particular projects of EU framework programmes

Fig. 2. Breakdown of funding sources of research projects
at FPEE 2010–2016
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“FP6”, “FP7”and “Horizon 2020” – are considered
to be the most significant scientific projects in the
scientific community today. FPEE has participated
and coordinated a significant number of projects
within all of these programmes over the last decade
(Fig. 2).
Among the most significant research projects
implemented by the FPEE in the last decade the
following should be mentioned:
• The recent FP7 project “AREUS” completed in
2017 was devoted to elaboration of a DC power
supply system for future robotised automobile
factories capable of delivering significant gains
in energy efficiency. A prototype DC robot supply
system was set up in Daimler AG, Germany
within the project;
• Two “Horizon 2020” projects, “Sunshine” and
“Accelerate Sunshine” currently coordinated
by FPEE are devoted to developing third-party
financing schemes for energy efficiency measures and the implementation of such schemes.
The “Horizon 2020” project “RiBuild” devoted
to raising the energy efficiency of historic buildings has gained wide acknowledgement as well;
• The ongoing “Horizon 2020” project “Real
Value” has developed software for thermal
modelling of distribution networks and individual households or buildings under conditions
where partial electrification of heat supply has
taken place with smart and centralised electric
heat storage heaters;
• The FLEX4RES project, funded by the Nordic
Energy Research programme, is dedicated to
research of interconnection of electric energy
and heat supply systems based on an analysis of
the operational flexibility of heat supply systems
in Scandinavia and the Baltic States;
• Altogether seven European Economic Area
(EEA/Norway) programme funded projects
have been implemented at FPEE – one of
these projects considered a combined system
consisting of solar collectors, storage tank and
pellet heating boilers for provision of individual
heat supply for multi-apartment buildings;
• Three projects have been implemented under the
EU Baltic Sea Region (INTERREG) programme,
particularly “Low Temp” project being devoted
to fourth-generation district heating systems.
Among the local projects National Research
Programme (NRP) “LATENERGI” has to be
mentioned which is coordinated by FPEE since
2014. The National Research Programme is a
form of state procurement of scientific research
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in particular field of interest with an aim to foster
development of this field. Research undertaken
through NRP “LATENERGI” addresses the interaction between the complex and integrated Latvian
energy sector and its limiting environmental factors.
Practical solutions are offered for development of
the Latvian energy sector, as it moves towards realising of the 20/20/20 priority objective set by the
European Union.
Scientific research in the context of contractual
work carried out at the FPEE has involved not only
expertise, consulting, and development of technological equipment for companies active in the electrical and energy sectors, but also participation in
drafting legislation and modelling development of
the national energy sector. The following developments are among the most significant recent FPEE
contracts:
• A prototype measurement system designed and
commercialised resulted from a contract with
“Daimler AG” for synchronous, multichannel
electrical energy flow measurement in DC
power supply systems in robotised automotive
factories;
• Software packages “OptiBidus-HES” and
“OptiBidus-TEC”, which were developed for the
JSC Latvenergo, are applicable for mode prediction and optimal control of hydro power plants
on the river Daugava and for hourly thermal
energy demand management of Riga district
heating system. The software can be used to
estimate the quantity and cost of electricity
produced by Riga combined heat and power
plants (CHPP-1 and CHPP-2) and for the preparation of price bids for energy exchange;
• Decision support software was developed for
high voltage transmission system manager JSC
Augstsprieguma tīkls, for optimal control of
parameters for regulation of the power system,
in order to ensure energy balance and uninterrupted supply. The developed software is one
step towards increased use of Baltic energy
resources for balancing the power system and
to reduce the quantity of energy imported from
Russia – an essential factor for integration of the
Baltic energy systems into the European energy
network and decoupling from the BRELL
network;
• Sensitivity measurements and extended testing
of smart electricity meters were carried out in
a contract with electric energy distributor JSC
Sadales tīkls, studying various factors influencing smart metering of electricity;

Fig. 3. The new building of the Faculty of Power and Electrical
Engineering of RTU at Ķīpsala, Āzenes iela 12/1

• An energy and exergy analysis of industrial
equipment was carried out for energy producers
Granul invest Ltd and Līvānu karbons Ltd;
• Innovative thermal power equipment solutions
were developed and patented for boiler manufacturers Grandeg Ltd and JSC Komforts;
• Technological solutions were developed for
raising system efficiency and the training
of engineering staff for suppliers of district
heating, Fortum Latvija Ltd, JSC Rīgas Siltums,
and Jūrmalas Siltums Ltd;
• A study was done for the Ministry of Economics,
which included a model for operation of Riga
CHPP in the electricity wholesale exchange Nord
Pool, which allowed assessing both the possibilities for reducing state aid granted to Riga CHPP
and changes in the price of electricity offered on
exchanges under different scenarios. Results of
the research were later used in elaboration of the
2017 conceptual report “Complex Measures for
the Development of the Electricity Market”.
• A System-dynamics model was developed for
the Ministry of Economics to model the implementation process of the EU Energy Efficiency
Directive in Latvia;
• A model of the impact of the energy sector on
climate change was developed for the Ministry
of Environmental Protection and Regional
Development to model the progress of Latvia as
an EU Member State towards reaching energy
and climate targets for 2020 and 2030.
Another well-acknowledged measure, which
is an important indicator of a successful scientific performance within the scientific community, is the number of internationally recognised
scientific publications. Over the past five years,
FPEE researchers have published more than 500
high-quality scientific publications indexed in the
SCOPUS or Web of Science databases.
Translated by Eduards Bruno Deksnis
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Natural Gas Development Prospects
in the World, Europe, in the Baltic and
Latvia
Juris Savickis, Vice-President of the Latvian Member Committee at the World Energy Council (LMC WEC)
Namejs Zeltiņš, Dr. habil. sc. ing., Vice-President of the LMC WEC
Aigars Kalvītis, member of the LMC WEC
Ivars Šcerbickis, Dr. sc. ing., member of the LMC WEC

Considerable dominance of oil and its products has been observed on the total balance of the
primary energy resources during the last decades.
All these years, our planet obtained most of the
energy exactly from the oil and its products, but
considerable changes are about to happen in the use
of primary energy resources during the last years
according to which petroleum is replaced with the
natural gas and it will become the leader or the most
influential source of primary energy resources in the
coming decades.
DNV GL, one of the most reputable Norwegian
and European consultation companies in the field of
energy, has published A global and regional forecast
of the energy transition to 2050, where it is foreseen
that the renewable energy resources take the leading
role in the balance of planet’s energy resources in
the medium-term, but the oil consumption reduces
and the natural gas consumption increases within
the following 20 years facilitating the beginning of
the so-called natural gas “golden age” until the year
2050. As per the abovenamed research, the natural
gas will move ahead the oil and its products in the
primary energy balance and take the leading role in
2034. Natural gas will hold this role until 2050 when
its consumption starts dropping to the level of 2017.
DNV GL forecasts that after 2050 the balance of the
primary energy resources would be the following:
50% renewables, 27% natural gas and other energy
resources. The authors of the research explain the
today’s trend that such oil extraction companies
as BP and Royal Dutch Shell start focusing on the
extraction of natural gas because of these anticipated changes. It is expected that in the very near
future the natural gas is going to out-compete the oil,
its products and also coal in the generation of energy,
because the extraction of natural gas is cheaper, and
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its combustion process is more environmentally
friendly. Concurrently with the abovementioned,
also the entering of electric cars will reduce considerably the role of oil in the world already in the medium
term; it is predicted that the price of an electric car
in the European market equalises with a gasoline
vehicle already in 2022. Europe foresees that already
in 2025 electric cars have 50% of the market share of
new cars. Besides, the market of natural gas cars is
considerably developing already now.
It must be noted that many processes in the
field of energy in Europe happen sooner than elsewhere in the world thus pulling ahead of the world’s
average trends; hence, many processes that are
going to be topical soon in the world, have happened
already in Europe. For example, the proportion of
natural gas and renewables in the European energy
balance is larger when compared with oil and its
products. Figure 1 shows that already now the usage
of natural gas in the balance of primary energy
resources can be compared with the usage of oil
and its products. In future, natural gas and renewables (sun, wind, biomass) will fight for additional
market share that is now occupied by oil and coals,
and also for the share of energy resources consumption increase. In moderate term, natural gas has
quite good preconditions to obtain this market share
because the costs and fluctuations in costs in euro for
a produced 1 MWh are one of the lowest among all
sources of primary energy resources. Fluctuations
in costs that are based on the data 2015 are summarised in Figure 2. There are forecasts that the use of
coal in generation of electricity decreases considerably in the next decade and their use makes to 2% in
the total energy balance.
The consumption of natural gas in Europe has
experienced quite rapid fluctuations during the
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Fig. 1. Consumption of energy resources in Europe

Fig. 2. Costs of electricity generation from different energy resources and their fluctuation range within Europe

recent years. To 2009, there was a rapid increase of
consumption, but the economic crisis in 2009 and
the high prices of natural gas of that time affected
its consumption and it started to fall. In addition
to the falling consumption of natural gas, the offer
of natural gas increased, i.e. competition that was
influenced by the rapidly increased number of liquefied natural gas supply terminals during the continuously increasing natural gas consumption period.
Competitiveness, economic recession in Europe and
fall in oil prices influenced in turns a considerable
fall in the natural gas prices (more than twice). The
lowest prices were reached in 2016.
The low prices of natural gas in 2016 and the
wish to reduce the proportion of nuclear power as
much as possible in the total energy balance facilitated the stabilisation of the natural gas consumption and even a stable increase that was observed
in the second half of 2016 and in 2017. The planned
construction projects of natural gas supply infrastructure imply that, as it was already mentioned,
the consumption of natural gas will increase in

Europe in the near and medium future. The increase
will be first ensured by the fall of coal consumption,
withdrawal from construction of new nuclear power
acquisition capacities, and usage of alternative fuels
in cars that according to Directive 2014/94/EC on
the deployment of alternative fuels infrastructure
requires the Member States to ensure the creation
of natural gas and liquefied natural gas (LNG) infrastructure for fuelling of cars to 31 December 2020
and to ensure the creation of proper infrastructure
in the whole European Union to 31 December 2025.
The fact must be also noted that in 2014 the complete
minimum was fixed in the load of liquefied natural
gas handling terminals. Currently the load of terminals has not increased substantially, and it is below
30%. It can be explained with the fact that from 2005
to 2011 the capacities of terminals increased materially in Europe, but from 2010 to 2014 the amount
of natural gas supply through these terminals
decreased considerably because its supply in liquefied condition during the low-price period of natural
gas is more expensive when compared with the
21
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Fig. 3. Comparison of natural gas transportation costs between
the pipeline transport and liquefied natural gas (LNG) transport
by the capacity 10 billion m3/a year

traditional supply through pipelines and is useful if
the supply shoulder, depending on the conclusion of
different experts, is at least 3500–5000 km (Fig. 3).
This applies if both infrastructures – pipeline and
liquefied natural gas supply must be built anew. So,
it must be taken into account also that the pipeline
supply infrastructure is already built in Europe that
makes this form of supply even more affordable.
When speaking about the common “basket” of
European natural gas supply, it must be noted that
the domestic natural gas extraction volumes have
fallen in Europe in the last decade. From 2005 to
2015, the domestic extraction volumes decreased
by 100 billion m3, consequently, the import natural
gas supply volumes increased, also from the Russian
Federation.
In recent years, the European natural gas
market changed from the long-term supply contract
model to a model where natural gas is sold in
exchanges – thus, to trade of natural gas based on
the fundamentals of free market, but it must be
noted that the market still depends on long-term
supply contracts that were concluded previously.
However, there is a clear tendency that the effect
of long-term contracts reduces with every year so
the relations between Europe and its bigger natural
gas supplier – Russian Federation are being transformed from the strategic to commercial ones.
In the field of natural gas trade within the territory of the European Union, ca. 20 natural gas trade
hubs are formed that differ with the trade volumes
and the structure of transactions and liquidity.
Currently, the leaders of liquidity are TTF (Holland)
and NBP (Great Britain) which are followed by
CEGH/VTP (Austria), ZEE+ZTP (Belgium) and
NCG (Germany). As per the information summarised by the Directorate-General of the European
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Commission, the structure of transactions in the
liquid trading hubs change every year with reduction of the proportion of direct (bilateral) transactions and increase of interest of market operators
about prompt transactions and provision of clearing
of direct transactions.
Extension of trading possibilities, strengthening of the internal interconnections and provision
of the physical reverse flows in the North-Europe
has facilitated the price convergence and positive
correlation among TTF (Holland), NGC, Gaspool
(Germany), ZEE (Belgium) and PEGN (France),
thus the mentioned region can be regarded actually
as a one-price area and a unified transnational gas
market. At the same time, the trading hub conglomerates are formed where several already existing
trading hubs are united. Pegas (https://www.powernext.com/pegas-trading) must be mentioned as the
most remarkable one where currently 12 trading
areas (hubs) are united.
The development of the natural gas market
of the Baltic States corresponds to the common
European natural gas market development trends.
Natural gas reached the maximum consumption in
2009 (not counting the period when the Baltic States
were included in USSR), then a fall in consumption
followed until 2014 when the consumption stabilised, and slow, but stable increase of consumption
is observed in the last years. When speaking about
the changes in the natural gas market of the Baltic
States during the last decade, the following must be
noted: opening of market and starting of operation of
the liquefied natural gas terminal in Klaipeda (2015,
hereinafter – Klaipeda LNG). If we speak about the
changes that are planned in the near future, there is
formation of a unified natural gas market area for all
Baltic States and perhaps including also the Finland.
When analysing the Baltic natural gas market
opening procedure, it must be noted that the market
in the Baltic States is comparatively small and
consequently it is characterised with low liquidity.
That is why there is an anticipated possibility that
opening of the market and provision of free third
parties’ access to the natural gas infrastructure
does not reduce the natural gas end-price to the
consumers. In the 26th World Gas Conference from
1 to 5 June 2015, the Gas Distribution Workshop
4 noted the following: “Opening of the market and
provision of third parties’ access to the gas infrastructure provides the development of the industry,
its transparency and fair competition, but it doesn’t
imply that it leads to the price reduction in a definite region. The question which needs additional
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studies in the near future is why it is necessary to
create a free third parties’ access system in the
markets with low trading volumes. The increase of
the administrative expenses to ensure the operation
of such systems makes the companies to increase
the operation expenses and prices for services, but
the end-user will not have the possibility to have
this price increase compensated on the account of
natural gas price reduction because the amount of
supply is not big.” Currently this issue is very topical
because a unified Baltic States natural gas market
is not formed yet, thereby the individual market of
each country can be clearly characterised with a low
consumption of natural gas.
After opening the market, the second larger
noteworthy event in the Baltic States natural gas
market in the last decade is the start of operation
of Klaipeda LNG. Until 2015, the Baltic States
depended on one supplier who could freely dictate
the supply prices. From 2015, when Klaipeda LNG
started to work, the natural gas supplies to the
Baltic States were diversified. It was possible to
start implementing the principles of the free market
in the region. Each country adopted the required
legislative acts so that the market model could start
functioning.
It is clear that Klaipeda LNG has given a considerable impulse in the development of the Baltic
natural gas market and diversification of supply
that ensures the market mainly against political
risks and price dictate of one supplier, but it must
be noted that Klaipeda LNG is a quite unsuccessful solution for the region from the economic
point of view that could maintain comparatively
higher natural gas costs in the Baltic region than on
average in Europe. Figure 4 shows two technological solutions for supply of liquefied natural gas. The
solution on the left is applied in Klaipeda LNG, but
on the right – a model solution. As it can be seen
in the figure, in Klaipeda LNG version the liquefied
natural gas is loaded in a vessel that transports it
and afterwards LNG is unloaded to the Klaipeda
LNG that in its nature and technical parameters
is the same as the vessel that is capable to transport the liquefied natural gas. This means that two
carrying vessels are involved in the technological
process, whereas in the version of the right side
this amount of work is performed by one vessel.
This difference can be explained with the fact that
the pipeline system is not customised for prompt
receiving of large amount of natural gas and it is
required to place it temporarily outside the pipeline system. In the figure on the left, this function

Fig. 4. Versions of supply of liquefied natural gas
(on the left – Klaipeda LNG, on the right – model)

is performed by an additional vessel, but in the
figure on the right – by an underground gas storage.
Needless to say that the solution on the left makes
the supply of natural gas costly. The publicly available information shows that Lithuania pays a rent
for Klaipeda LNG that makes 151 500 EUR/day
(almost 55 million EUR/annually). So, considering
the fact that the historical load of the terminal is
indicatively 40% throughout the year and making
some calculations, it can be seen that this solution
increases the supply price for 35–40 EUR/1000 m3
or 3.5–4.0 EUR/MWh when compared with the solution on the right side of Figure 4.
To increase the load of Klaipeda LNG
throughout the year, it is absolutely necessary to
organise continuous natural gas supplies, especially in summers when the consumption of natural
gas is low and when the price of natural gas in the
stock exchange is lower than in winters. Thus, it is
required to solve the issue concerning the storage
of these provisions, and here two solutions are
possible: one is to create storage reservoirs where it
could be possible to pour in liquid form and store
the gas received from Klaipeda LNG, but the costs of
such reservoirs are very high. Here are some examples: Finland, Pori port 30 000 m3 storage reservoir
investments 86 million EUR, Tornio Manga port
on the border of Sweden–Finland 50 000 m3 investments 100 000 million EUR, and Hamina LNG
terminal in Finland – 30 000 m3 investments 90
million EUR. One should bear in mind that natural
gas in liquid condition occupies ca. 1/600 part of the
volume it occupies in gaseous condition. Apart from
high investment costs (CAPEX) storage of natural
gas in liquid form in reservoirs is more expensive
23
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than storage in underground gas storage sites
(OPEX), because more energy is needed to ensure
the technological process. The second solution is
to use Inčukalns Underground Gas Storage (hereinafter – IUGS), but the supply distance from the
terminal to storage is ca. 300 km, which exceeds the
optimum distance in the industry. For this reason,
it is obvious that such a form of natural gas supply,
especially for Latvia and Estonia, is to be characterised with low technically economic competitiveness.
Reduction in price of natural gas experienced in
the Baltic States in the recent years is not directly
linked with the start of operation of Klaipeda LNG
as many try to tell often, it is rather linked with the
fall in price of oil and other energy resources in the
world and European markets. This can be easily
examined through a price analysis in the relevant
stock exchange for the last 3–4 years.
The following two years will bring several
changes in the Baltic natural gas market that are
connected with the implementation of the agreement on creation of a unified natural gas market in
the Baltic made between the Prime Ministers of the
Baltic States in December 2014.
It is planned to create a unified entry/exit and
balancing area as of 1 January 2020 to implement
the plan by ensuring a free natural gas movement
across the borders without the necessity to book
the interconnection capacities inside the area, and
create a unified rate regimen by determining single
tariff for all entry points on the external borders
of the unified area. The national legislations must
be considerably improved to implement this plan
with the aim to create a harmonised environment
and provide an undisturbed formation of the unified
Baltic natural gas wholesale market with as less
administrative obstacles as possible, thus facilitating the competitiveness and reducing the costs.
It must be noted that currently the European
Union lacks experience in the merger of several
national markets having comparable size, and the
possible solutions and benefits are being analysed.
The closest example whose experience is now
studied by the operators of the Baltic States is the
BeLux area that was created by merging the natural
gas markets of Belgium and Luxemburg, but it still
does not work fully. Considering the proportion and
specifics of the markets of these countries, a conclusion must be drawn that the experience of this area
cannot be used in the Baltics without making essential changes.
Consequently, the total market creation process
could turn out to be quite complicated. Speaking
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about the construction of Latvian natural gas
supply infrastructure, I’d like to compare it figuratively with a human body where the distribution
system performs the function of capillary vessels,
the system of main gas lines – the function of arterial vessels, but Inčukalns underground storage
performs the function of the heart. Inčukalns
underground storage accommodates the only gas
compressor units in Latvia, and successful operation of the whole Latvian gas supply system depends
on the operation of Inčukalns underground storage.
When Inčukalns underground storage was filled
completely, ca. 40% of the total transmission system
natural gas transmission capacities consisted of
natural gas transmission capacities from one storage
to another one that allowed to maintain considerably
low infrastructure costs per transported unit for the
local Latvian natural gas consumers. However, as it
was already mentioned in the context of European
market, price at the end-user depends not only on
the price of natural gas, but also on the infrastructure costs. Hence, it is equally important to provide
a low price for natural gas supply and possibly low
costs in maintaining of infrastructure.
During the last two years, the consumption of
natural gas had minor increase, but the amount
of natural gas to be stored in Inčukalns underground storage has decreased because the amount
of natural gas to be stored for the needs of Russian
Federation and Estonia has been considerably
reduced. For this reason, a solution must be soon
found for more successful filling of IUGS with
natural gas otherwise an increase of transmission and storage rates is expected. The question
whether the fall in trading price of natural gas (if
such is observed) can compensate the increase of
these rates remains unanswered.
When returning to the functioning of Latvian
natural gas infrastructure, it must be concluded
that the peculiarities of the regional system is the
huge distance thereof by land (more than 3000 km)
from the natural gas supply sources (fields) and it
is not crossed by gas transit corridors. Given such
circumstances, if this regional system would not be
supplemented with IUGS then in case of pipeline
system accidents, rapid temperature fluctuations,
or abnormally cold weather these circumstances
should be predicted at least 5–7 days in advance to
provide stable supply of gas to the region, which
is practically impossible. Following these circumstances, the system was supplemented with IUGS
that still ensures a stable supply of natural gas
in the region. The historically largest amount of
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Fig. 5. Volumes of natural gas removed from IUGS
on 2 and 3 February 2012

Fig. 6. The proportion of pumping and storage in IUGS

natural gas removed from IUGS was reached on 2
and 3 February 2012 when more than 26 million m3
natural gas were delivered to the natural gas users
in the region (Fig. 5).
IUGS as a source of natural gas being geographically close to the consumers ensures flexible
supplies of natural gas within the required volumes
to all consumers in the Baltic States and NorthWest region of Russia, and they have never had any
inconveniencies (limits of consumption), including
considerable fluctuations in natural gas prices
which are felt by the users of natural gas who do
not have such source of natural gas supply in their
geographical vicinity. But there must be a definite
amount of natural gas in IUGS, so it could perform
its functions. Figure 6 shows the volume of natural
gas that can be pumped from IUGS depending on
the volume of natural gas stored in IUGS.

Consequently, minimum natural gas storage
volumes in Inčukalns underground storage must be
defined for all Baltic States or states that are going
to be included in the unified market area to exclude
a possibility in the future that a deficit of natural
gas occurs. In Europe, this is called “the compulsory storage”. Figure 7 shows which countries have
and which do not have the compulsory storage of
natural gas for safe operation of the market. In addition to the figure, it must be noted that in Germany
and Austria the capacities of storages are partially
booked, and they are paid by the operator of the
transmission system.
There are two risks if the requirement for
compulsory natural gas storage in the Baltic States
is not set:
1) interruption of natural gas deliveries;
2) big fluctuations of natural gas delivery
prices with the peak price during the heating period.
Here it should be noted that JSC Conexus
Baltic Grid has taken a decision and arranged a
tender in 2017 regarding the compulsory provision
of natural gas storage in Inčukalns underground
storage with the aim to hedge against the interruptions of natural gas supplies to the consumers that
allows to expect the heating period 2017 with no
concern. In fact, the previously described approach
of Germany and Austria was implemented in Latvia
by means of the tender. The comparatively warm
winter 2016/2017 showed that it won’t be possible to
receive the required volume of natural gas through
pipeline if cold weather starts, because in early 2017
when the ambient temperature fell to –10 °C, the
supply of natural gas from IUGS had to be provided
also to consumers in Estonia. But conclusions about
the potential fluctuations in prices can be drawn by
analysing the experience of other countries. Figure
8 summarises the information on how much natural
gas is stored by each country before the heating
period in their storage, when compared with the
consumption during the heating season. Figure 9
summarises the information about the differences
between the winter and summer price in the stock
exchange of gas trading of the relevant country.
When looking at Figures 8 and 9, a correlation can be seen between the volumes to be stored
in the storage sites and the amount of fluctuations
in winter/summer prices. Having considered the
experience of Great Britain, it is obvious that the
most fluctuations are observed exactly in NBP gas
stock exchange since 2012, whereas they were the
lowest in Austrian stock exchange CEGH. It must
be noted that to 2012 the proportion of the gas to
25
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26

Fig. 8. Volume of natural gas to be stored in the storages

Fig. 9. Fluctuations in winter/summer prices in Holland (TTF); in
England (NBP); in Italy (PSV); in Austria (CEGH); in Germany (NCG)

be stored was larger also in Great Britain because
till this year the largest natural gas storage of this
country, Rough, was fully operating. In 2012, the
reduction of the volumes stored by the storage site
was announced, but in 2017 – the termination of
injection of natural gas to the storage due to the bad
technical conditions of the bores. Besides, it must be
noted that Great Britain is a country that extracts
natural gas and ensures up to 90% of the domestic
consumption, so it can be predicted that in case
the operation of IUGS is terminated, the Latvian
natural gas market experiences radical fluctuations
in natural gas prices right in the heating period
achieving the peak prices in the coldest winter
months – January and February.
When developing the natural gas market, it is
required to extend the application range. One of the
most active market segments now is the use of liquefied natural gas in water transport. Lately, this new
market segment has been the reason for wide discussions and Lithuania with Estonia participate already
in this market. Unfortunately, there is no such tangible result in Latvia. Latvia pays unfairly small
attention to the use of natural gas for the needs of
motor transport. Natural gas in liquefied form (now
less developed) and in compressed form can be used
for the needs of motor transport. Currently exactly

the use of compressed natural gas in the road transport is quite developed in Europe. Natural gas as a
fuel has several advantages when compared with the
traditional fuels – gasoline, diesel, oil gas (propane,
butane), namely: eco-friendly, cheap and milder to
the engine which extends the road transport usage.
In Europe, natural gas as a fuel is used for a long time
in vehicles. Figure 10 shows the number of gas vehicles in different European countries. In the figure we
can see that the number of natural gas car units in
Latvia is smaller than in other European countries,
it is smaller also when compared with our neighbours
in the North and South. The development of gas
car market along with the electric cars market are
defined as the primary conditions to reduce the contaminating emissions within the European Union.
Natural gas is one of the principal energy
resources in the primary energy balance of Latvia,
consequently its price regulates (holds) the prices of
other energy resources, and thus, successful functioning of the natural gas market is vital to the
whole energy of our country in general. To ensure
a successful functioning of natural gas market in
Latvia in future, whether it is an individual market
or unified market of Baltic States, it is required
to define the market mechanisms that ensure
optimum operation of IUGS, which facilitate the
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Fig. 10. Market of gas cars in Europe

volume of natural gas transmitted through the main
pipes, thus reducing the cost burden for consumers
for the use of infrastructure. A sufficient natural gas
storage capacity in IUGS provides extra protection
to the market from excess fluctuations in natural
gas prices during the heating period when most part
of natural gas is consumed, and the households have
the biggest financial burden to provide electricity
and heat. It must be noted that also the Commission
of the European Union, having conducted its own
independent study, has concluded that the underground gas storage sites are the principal element
in the gas supply infrastructure that ensure flexible
and stable supplies of natural gas in the countries
that are the importers of natural gas.

Currently, the natural gas market recovers
from the crisis and it is to be characterised with a
minor increase of consumption amount which is
mainly determined by the price of natural gas, and
it is obvious that if the price increases the consumption may start to stagnate or even fall. Lately, there
is a trend to invest in the infrastructure, building
of new interconnections to increase the safety of
supplies. Continuing to make investment in the
infrastructure with the aim to increase the safety
of supplies in the context of stagnating amount of
natural gas consumption, we inevitably come to a
situation where the infrastructure rates and consequently the price of end-product increases continuously for the consumers. That is why in future the
economic activity must be the base for development
of new projects in the region. In Latvia, it is needed
to develop the range of natural gas application, inter
alia, to facilitate the use of natural gas in the water
transport and promote the market of natural gas
cars at least to the average indicators of Europe. To
reach this aim it is first needed to create a legislative
environment for establishing and launching such
market, namely to find the mechanisms of financial
support to create the infrastructure and support to
the users of gas cars similarly as with the electric
cars.
Before creating a unified gas market of Baltic
States, it would be useful to develop a new market
operation model for the natural gas markets with
comparatively low trading volumes to reduce the
bureaucratic load for provision of operation of this
market. It is required to develop the economic and
technical fundamental principles for operation of
the Baltic market as well.
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The aim of this article is to provide a brief overview of Latvia’s demographic development and
outline the prospects for the immediate future.
Essentially, we will attempt to assess the pattern of
change in population size and composition, and the
main demographic processes during the years of the
country’s independence.
Already at the end of the Soviet occupation,
the pattern of population change shows a clear
tendency towards a decrease in population growth
and its stabilisation. After the government of
the Latvian SSR and the council of trade unions
passed its historic decision of 14 February 1989, On
Measures to Discontinue Unreasonable Mechanical
Population Increase and Regulation of Migration
Processes, the balance of migration became negative for the first time in the whole post-war era, and
this remains the case today. When Latvia’s independence was re-established at the beginning of the

1990s, the population had reached its maximum size
in the country’s development so far (2.67 million).
By the time the independent Republic of Latvia was
restored de facto, on 21 August 1991, the population
had already decreased by more than 20 thousand.
By the beginning of 2014, it had fallen below two
million, and has been systematically falling in recent
years as well. Now the population is even lower than
it was at the beginning of 1940. We may examine
the ways in which the country has lost more than
700 000 people during less than three decades of
independence.
Figure 1 shows that during all years of independence there has been a negative balance of natural
movement and international migration, and since
2008 a larger section of population decrease has
been due to emigration than to the excess of deaths
over births because of natural decrease.

Fig. 1. Yearly population decrease, Latvia, 1991–2016 (per cent)
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Fig. 2. Population change in EU-28 Member States in 2016 (per 1000 inhabitants)

Already in the early 1990s, Latvia engaged
actively in diplomacy in order to achieve the withdrawal of the Russian forces from Latvia, which was
begun in March 1992 and concluded on 31 August
1994. In this period, a large part of the families of
Soviet army officers and security forces staff also
emigrated. In many cases emigration was motivated
by an unwillingness to stay in the country due to the
loss of jobs at the former factories and official institutions, also because of lack of Latvian language
knowledge – since Latvian had been restored to its
status as the official language since 1988.
Emigration was also stimulated by the
drastic changes in the economic system and social
policy, with marked unemployment and poverty.
Pronounced economic decline was seen in the first
half of the 1990s and likewise in the years of the
economic crisis, already after the country’s accession to the EU.
Already at the beginning of the century, in
accordance with a survey conducted in 2000, 8%
of Latvians and 25% of non-Latvians among the
economically active population expressed a wish
to go abroad to work, and 4% of Latvians and 9%
of non-Latvians were prepared to emigrate permanently. A second wave of emigration was experienced after accession to the EU, particularly in
2008–2011, being especially pronounced in the years
of economic crisis (2009–2010).
The author calculates from data of Latvia’s
Central Statistical Bureau that in the period

2006–2010 the population decrease due to emigration was 109.2 thousand, or a mean 21.8 thousand
per annum, accounting for 71% of the total population decrease. Natural decrease in this five-year
period was 44 thousand, representing almost 29%
of the total loss of human resources. During the
next five-year period (2011–2015), both of these
factors had a noticeably lower impact on population decrease, but we lost 62% of our total human
resources due to migration and 38% due to the level
of replacement. In 2016, the country’s population
fell by 18.8 thousand, 12.2 thousand being due to
international migration and 6.6 due to the level
of replacement. The proportion, 65:35, is close to
that seen previously. In a survey of permanent residents by SKDS in August 2017, 63% of respondents
replied that in demographic terms Latvia is most
threatened specifically by emigration.
It may be noted that in this decade the number
of registered immigrants increased significantly
(a mean of 5.5 thousand per annum in 2001–2010,
and about 10 thousand in 2011–2017). On the other
hand, the emigration figures show a reduction
following a pronounced maximum in 2009–2011.
Latvia has one of the highest rates of depopulation in the Baltic Sea Basin, the EU and the world.
Out of 10 countries of the Baltic Sea Basin, Latvia
has experienced the most rapid population decrease
since 1990 (26%). Only Lithuania shows a comparable figure (21%), and the decrease has been high
in Estonia as well (17%). In Poland and Russia the
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Fig. 3. Population pyramids, Latvia, 1989, 2000, 2017

population has remained practically unchanged
during a period of 16–17 years; in Germany it has
grown slightly due to immigration; in Denmark
and Finland it has increased by more than 10%, in
Sweden by 15%, and in Norway by a quarter.
The EU’s statistical office, Eurostat, recently
brought together the data on demographic development in the member countries in 2016 (Fig. 2),
indicating that only in Lithuania has the rate of
depopulation been faster than in Latvia. Following
Latvia in this ranking are Croatia, Bulgaria,
Romania, Hungary, Portugal, Greece, Italy, and
Estonia. All the other EU member countries have
experienced population increase, the highest being
in Luxembourg, Sweden, Malta, and Ireland. The
population of the EU as a whole increased in that
year by 0.3%, reaching 512 million at the beginning
of 2017.
In accordance with the data of the UN
Population Division, Latvia is regularly among the
first five countries in the published lists of depopulation rates in different countries and areas. Thus, for
example, in 2015 the microstate of Andorra as well
as Syria and Lithuania showed a higher rate, while
Georgia had a similar rate (–1.2%).
Significant in the analysis of demographic
resources is the population’s sex and age structure.
Particularly important is the sex ratio in the age
group where families are established. The numerical relationships between age groups determine the
proportion of the population that is economically
30

active, the burden of supporting children and
pensioners placed on the shoulders of the working
population, the size of the labour force, the degree of
population ageing, etc.
The most favourable ratio between males and
females occurred at the close of the 19th century.
As a result of the two world wars, not only did the
population fall significantly but the disproportion between the male and female population also
increased. Even in the late 1950s, the number of
men was one quarter lower than that of women. The
proportion of men in the country (43.9%) was one
of the lowest in the world. Under peacetime conditions the ratio of men to women gradually equalised,
but even after the restoration of independence the
predominance of women over men was one of the
highest in the world. This has to do not only with
the consequences of the war but also with much
higher mortality among men and with the decrease
in fertility (the proportion of boys decreases under
conditions of low fertility), and partly also with the
increased emigration of men in the early 1990s.
Nowadays, pronounced imbalance between the
sexes is seen only among older people, especially
over the age of 50.
In the analysis of changes in age structure, the
systematic ageing of the population is very conspicuous (see Fig. 3). The number of children aged up to
14 has decreased twofold in the years of independence, in the age group 15–61 it has fallen by almost
30%, while in the age group after 62 an increase of
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13% is seen. The mean age of the population has
increased from 36 to more than 42 (45 for women
and 39 for men). Latvia is one of the world leaders
in terms of population ageing statistics. It is calculated that in the next two or three decades the rate
of population ageing will be very high.
Demographic ageing is an objective and essentially progressive phenomenon, reflecting global
social developments in the transition to a more
rational type of population replacement, characterised by higher life span and lower natality. However,
overly rapid ageing, as observed in Latvia (most
pronounced in the Latgale region, where the mean
age has reached 44), creates serious socioeconomic
problems. Our studies show that the main causes
of population ageing in Latvia are: the fall in the
fertility rate, the emigration of younger working-age
people and partly also the increase in life span. If
a country’s population is falling and ageing, then
it is important to compensate these losses, maintaining human capital at least at the same level
by improving education, professional training, and
labour productivity.
Analysis of the employment level shows a
gradual increase up to and including 2008, and a
fall under the impact of the economic crisis in 2009–
2010. The situation in the labour market has slowly
been improving since 2011, including a reduction in
unemployment. In spite of a reduction in the working-age population, the working population has

shown a trend of increase up to about 900 thousand.
About half of the working population is made up of
women. Labour productivity is on the increase. At
the turn of the century, the value added per worker
in Latvia was 60% behind the mean figure in the EU,
whereas now this has been reduced to one-third.
In the years since Latvia’s independence was
restored, progress has been achieved in the area
of education. The proportion of higher education
graduates has increased from 11.5% to one quarter.
The mean period spent in education has increased
to 12 years. Almost 90% of adults have finished
secondary education, which is 10% more than the
mean figure of 80% in the Organisation of Economic
Cooperation and Development (OECD) countries. Still relatively less well developed is lifelong
learning. In terms of the figures for adult education,
Latvia falls significantly behind the economically
most developed countries. A particularly unfavourable situation has developed with regard to the
number of people working in science, especially in
the employment of people with a doctoral degree.
In 1991, Latvia had around 16 thousand scientists,
whereas now only three thousand are engaged in
full time employment. Ojārs Spārītis, President of
the Latvian Academy of Sciences, has said recently
in an interview that “this downslide is so noticeable that the critical mass capable of generating
ideas and bringing about the necessary changes in
a wide range of fields has been lost”. One such field

Table 1 The dynamics of the numbers of Latvians and numerically larger minorities, 1989–2017

(beginning of the year, thousands of people)

Source: Central Statistical Bureau database. Table “Ethnic composition of permanent residents at the beginning of the year”
(ISG07) and calculations by the author
Ethnic group

1989

2000

2017

2017 versus 1989
thousands

%

Latvians

1387.8

1370.7

1209.4

-178.4

87.1

Russians

905.5

703.2

495.5

-410.0

54.7

Belarusians

119.7

97.2

64.3

-55.4

53.7

Ukrainians

92.1

63.6

43.6

-48.5

47.3

Poles

60.4

59.5

40.6

-19.8

67.2

Lithuanians

34.6

33.4

23.3

-11.3

67.3

Roma

7.0

8.2

5.2

-1.8

74.3

Jews

22.9

10.4

4.9

-18.0

21.4

Germans

3.8

3.5

2.5

-1.3

65.8

Estonians

3.3

2.7

1.7

-1.6

51.5

Other ethnic groups or no
indicated ethnic affiliation

29.5

25.9

59.1

+29.7

201.0
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Fig. 4. Ethnic composition, Latvia, 1989–2017 (per cent)

is demography: the recently-abolished Centre for
Demography at the University of Latvia was among
the leaders in the field in the Soviet Union and was
also an internationally recognised centre in the
Baltic and Eastern Europe after the restoration of
independence.
At the end of the Soviet period, there were about
730 thousand families in Latvia. Another 132 thousand family members lived separately from their
family, and 251 thousand were single people without
any family members. The approximate number of
families at the present day is 550 thousand. The
census of 2011 recorded 860 private households
with a mean 2.38 people per household. Households
consisting of one person constituted 34% of all
households, with almost 300 thousand people, indicating that the country still has a very large number
of people living alone.
One of the important aspects in evaluating
demographic resources is the change in ethnic
composition of the population and evolution of the
share of the population making up the titular ethnic
group. This is particularly important in the case of
previously occupied and ethnically diverse countries, Latvia being one such country.
The data in Table 1 show that the number of
Latvians has fallen before and after the turn of
the century. Compared with the results of the last
Soviet census in 1989, there were 17 thousand fewer
Latvians at the time of the census in 2000, and in
the present century the decrease has been noticeably faster. Up to the beginning of 2017, another 161
32

thousand Latvians had been lost, and the total figure
for the years of independence is about 180 thousand.
In no year has there been a positive balance. This
indicates serious mistakes in the government of the
country and especially in the implementation of
social-demographic policy. Only since 2015, a minor
natural increase in the ethnic Latvian population is
observed, which has not given an increase in ethnic
Latvian population numbers, because the excess of
emigration over immigration is still almost three
times higher.
The numbers of Russians and other larger
ethnic minorities has fallen even more rapidly than
that of ethnic Latvians. The Jewish population
has fallen most rapidly (more than five times); the
Ukrainian population has fallen more than twofold;
there has been a slightly smaller decrease in the
Russian, Belarusian, and Estonian populations. The
Polish, Lithuanian, Roma, and German populations
are currently 20–35% smaller than in the late 1980s/
early 1990s. Accordingly, the proportion of ethnic
Latvians within the total population has increased
from 52% in 1989 to 60.5% in 2000 and 62% at the
present day (see Fig. 4).
The tragic condition of the Latvian people can
also be viewed in a longer-term historical context
and in comparison with the ethno demographic
development of other countries. At the present day,
the population of Latvians in their own country
(1209 thousand) is more than a hundred thousand
lower than at the time of the first census in Tsarist
Russia in 1897 (1318 thousand), or about 200
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Fig. 5. Eurostat population projections for Latvia, 2015–2080 (thousands; base year 2015)

thousand less than shortly before the First World
War, at the beginning of 1914 (1.4 million). Almost
as great a difference can be found, if we compare
the current situation with that pertaining before
the occupation of Latvia in 1940. No other people
in Europe has experienced a greater loss of human
resources in its own country.
Demographic processes have a certain
momentum, so it is evident that depopulation will
not be stoppable in the years to come: the total
population and the number of Latvians will show a
downward trend. Neither the author of this article,
nor specialists from international institutions, such
as demographers of the UN or EU Eurostat, predict
a stabilisation of the population in their medium-term projections. In accordance with the basic
(most likely) scenario of the most recent Eurostat
projections, compiled in May 2017, the population
will continuously decline until the end of the term of
the projection (2080). As shown in Fig. 5, already up
to 2050 it will have decreased to 1 million 506 thousand, and by the end of the projection period it will
have fallen to 1.284 million, which is an even a
more pessimistic scenario than that of three years
ago. About 80% of the forecast decrease is seen as
accounted for by international migration. Slightly
more optimistic are the 2015 forecasts by the UN
Population Division. According to the main scenario,
Latvia could have a population of 1.59 million by
the middle of the century. The level forecast by
Eurostat is approximately similar, if the condition
is accepted that emigration will decrease. On these

basic assumptions, the number of the ethnic Latvian
population will fall by the middle of the century to
under one million.
If demographic policy were to be activated
without delay, implementing a comprehensive,
long-term recovery programme, a better result is
achievable. The ideas presented in demographic
theory concerning programmed management, along
with a degree of experience in the regulation (even
management) of demographic processes, provides a
conviction in the possibility of escaping these overly
pessimistic scenarios. The example of Estonia or the
cardinal turn towards an improvement in the demographic situation that Latvia experienced in the
second half of the 1980s indicates a real possibility
of halting the depletion of the country’s human
resources, and of averting depopulation in the long
term.
In our opinion, implementation of a purposeful
policy for generation replacement and internal and
external migration must become a priority in the
country’s sustainable development. It is very important to achieve a further increase in the fertility rate
and life span, and address the issues of emigration
as well as immigration. In the last 10 years, a noticeable increase in the fertility rate has been achieved
(total fertility rate: 1.34 in 2011; 1.74 in 2016)
and an increase in average life expectancy (from
70.6 years in 2005–2006 to 75 years in 2016). There
is indeed a considerable potential in this regard,
especially in terms of having a second child and
reducing the number of premature deaths among
33
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males. In accordance with the latest Eurostat forecasts, the total fertility rate really could increase by
the middle of the century to 1.85, and average life
expectancy could reach 78. Of decisive importance,
however, is reduction of the volume of emigration,
especially among the younger and middle-aged
groups of the working population.
The forecasts indicate that the role of Riga and
the surrounding area in the country’s social and
economic development will continue to increase.
These make up more than 50% of the total population, a proportion that will continue to increase in
the coming years. Accordingly, greater attention
needs to be given to optimising the country’s population structures and regional development, something that should also be addressed by academic
institutions.

In 2012, the Latvian Academy of Sciences issued
a special announcement on the country’s unfavourable demographic situation and on the inadequate
provision of public information on this subject. In
our view, there has essentially been no improvement
in this regard during the past five years, except
that state institutions have provided more extensive and more truthful information. Four years ago
the Centre for Demography ceased to exist, and the
country no longer has any demographic research
institutions, thus reducing the international potential of the field. Participation in international
research is weak, and the training of top specialists
in demography has essentially been interrupted.
Translated by Valdis Bērziņš
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Latvia’s Natural Resources and
Natural Values – an Asset for
Sustainable Development
Māris Kļaviņš, Dr. habil. chem., Professor of the University of Latvia, Full Member of the Latvian Academy of Sciences

All sciences are based on a wish to understand
the world that surrounds humans. Accordingly,
exploration of the natural environment and
resources, along with the potential for using them,
marked the beginning of scientific research in
Latvia, which developed already in the time before
Latvia as a state came into existence, and during
the interwar period, and continues to develop up to
the present day. The history of research into nature
in Latvia includes researchers whose accomplishments are significant at an international level. The
beginnings of the study of nature and resources in
Latvia go back to the 18th and early 19th century
(J. Fischer, J. Ferber, R. Murchison, A. Keyserling),
when the geological structure and particular
mineral resources were characterised, and when
ideas were advanced as to the age of rock formations. In the 19th century, the field gradually developed and diversified. It saw a rapid development
in the 1920s–1930s, following the achievement
of Latvia’s national independence, when schools
of Quaternary geology and geomorphology
(A. Dreimanis, V. Pērkons, V. Zāns and others),
bedrock geology (E. Krauss, N. Delle, O. Mellis,
a.o.), geology of mineral resources (J. Gailītis,
K. Bambergs, J. Eiduks, J. Rade, K. Bērziņš, a.o.)
and other research directions emerged. Specialists
were trained at the Faculty of Natural Sciences and
Mathematics, University of Latvia; an Institute of
Research on Mineral Resources was established
for the exploration of mineral resources in Latvia.
Assessing natural values and resources of Latvia
was one of the priority scientific tasks in the first
Republic of Latvia.
After the Second World War, the study of natural
resources and nature conservation as a scientific
field was largely ignored, being subordinated to the
prevailing drive for industrialisation, and research
into resources was carried out in accordance with the
economic needs of the USSR. At the same time, there

was a development of research into natural biology
and geology. In the 1950s–1980s, geological research
broadened. In connection with industrial development and the need for building materials, prospects
for mineral resources and their study developed
significantly. Geological mapping was undertaken
in the whole territory of Latvia. Various directions
of bedrock geology, encompassing rock formations
of all periods represented in Latvia, significantly
developed at the Latvian SSR Institute of Geology,
and later at the Latvian Geology Department of the
All-Union Scientific Research Institute for Marine
Geology and Geophysics. Published in this time
were several dozen monographs and articles still
important at the present day, covering the development of ancient basins at various times, depositional processes, the evolution of life and the
practical importance of rock strata from the respective periods. Research into Quaternary geology and
geomorphology was undertaken at the Faculty of
Geography, Latvian State University.
Since most of the specially protected natural
areas of the Soviet period were forested, the forestry
sector had an important role in the development
of the nature conservation system in Latvia. The
Nature Conservation Laboratory of the Institute of
Forestry Problems made a particularly significant
contribution to developing the theoretical basis of
nature conservation. Initially it was led by forestry
researcher Pauls Sarma, and later by geographer
Aija Melluma. An important step in the assessment of biodiversity in the Soviet period in Latvia
was compilation of the Red Book of Latvia by the
Institute of Biology at the Latvian SSR Academy of
Sciences. This was (and still is) an essential source
of information on the rare plants and animals occurring in Latvia, which informs the choice of conservation measures in each particular case. A significant
contribution to shaping public opinion with regard
to nature conservation in the Soviet period was
35
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Fig. 1. Ground-penetrating radar applied in the study of bog
deposits. Photo by J. Karušs

Fig. 2. Use of a fluorescent dye in a field experiment to study
water flow. Photo by A. Kalvāns
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made by the Society for the Protection of Nature
and Monuments (founded in 1959), by particular
scientists such as Professor Pauls Galenieks, Docent
Kamils Ramans, botanist Laima Tabaka, Docent
Gaida Ābele, Docent Edgars Vimba, Professor
Guntis Eberhards and others, as well as forester
Jānis Kronītis, researcher of large trees Guntis
Eniņš, poet Imants Ziedonis and other nature
conservation activists.
The character of research into Latvia’s environment and resources was cardinally transformed following the restoration of independence.
Essentially, two different systems of research
emerged: research that focused on internationally
important fundamental research directions, and
research examining nationally important questions
significant for the economy and state administration (many of which had been ignored in the Soviet
period).
Since the restoration of Latvia’s national independence, geological science and training of students
have developed at the University of Latvia – at the
Institute of Geology (initially a department) and at the
Faculty of Geography and Earth Science, conducting
research into the geology of mineral resources, geochemistry, hydrogeology and geophysics.
Established at the University of Latvia in
1989 were research schools corresponding to the
present sub-fields of geology, the leading figures in
which were I. Danilāns, I. Veinbergs, O. Āboltiņš,
G. Eberhards, and V. Zelčs (Quaternary geology and
geomorphology), V. Kuršs, A. Stinkule, I. L. Gailīte,
and E. Lukševičs (bedrock geology), V. Segliņš,
V. Kuršs, A. Stinkule, and V. Hodireva (applied
geology). In the 1990s, following the restoration of
Latvia’s independence, this research obtained new
dimensions, opened up by doctoral and post-doctoral
study opportunities at the University of Latvia and
foreign universities, the development of research
methods and laboratories, and cooperation with
international research organisations. A new generation of researchers has emerged that is developing
the existing research directions and establishing
new ones.
Currently, in the field of geology in Latvia several
topical themes are the subject of state-of-the-art
research, with new discoveries, publications and
doctoral theses. In palaeontology, research is being
undertaken into the evolution of vertebrates during
the Devonian period, the transformation of fish into
tetrapods, the conditions in which these organisms
lived, and their trace fossils (E. Lukševičs, I. Zupiņš,
J. Vasiļkova, S. Mešķis).
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Quaternary geology and geomorphology research
is developing in several significant directions:
micromorphology of glacial deposits (A. Kalvāns),
modelling present-day coastal morphodynamics
and associated risks (J. Lapinskis), assessment
of compensatory movements of the Earth’s crust
and reconstruction of palaeorelief (M. Nartišs),
morphology and microstructures of inland dunefields (E. Kalinska-Nartiša), gully erosion (J. Soms),
deposits and relief shaped by the ice sheet and meltwaters and the conditions of deformation of the
bed of the ice sheet (V. Zelčs, K. Lamsters, T. Saks,
I. Strautnieks, and A. Markots), the development
of river valleys (M. Krievāns), and spatiotemporal changes in the natural environment during
the Holocene, based on the study of lake and bog
deposits (L. Kalniņa, N. Stivriņš, A. Ceriņa).
In the area of hydrogeology and geological
modelling, data from several thousand corings in
the Baltic States has been used to create a hydrogeological computer model of the Baltic artesian
basin, extensive research has been conducted into
the stable isotope content of underground waters,
and microcomponent composition of groundwater
has been analysed in detail (A. Kalvāns, T. Saks,
A. Dēliņa, J. Bikše, I. Retiķe, K. Popovs, A. Babre).
An important research direction is the study of
groundwater and its interaction with surface
water and infrastructure sites, especially using the
methods of mathematical modelling, stable isotopes,
and multivariate statistical analysis. The stable
isotope content of water molecules is being studied
in surface water and groundwater systems, along
with the possibility of using them as indicators
of interaction between water objects. Also under
investigation is the chemical composition (quality)
of groundwater, and the factors influencing it,
including the impact of economic activities such as
agriculture.
In the area of mineral resources geology,
research has been undertaken within the frame of
national research programmes on the sustainable
use of mineral resources in the development of new
products and technologies. Ground-penetrating
radar method has been developed for studying
the structure of deposits of mineral resources
(V. Segliņš, J. Karušs, I. Lūse, D. Pipira, A. Kukela,
and others). Geoarchaeology as a research direction emerged in the 1970s. Within the frame of
this research direction earth science methods are
applied in the assessment and interpretation of
archaeological data. In other words, geoarchaeology is applied to resolve archaeological questions,

utilising a strictly empirical approach, with the aim
of understanding human history. Geoarchaeological
research involves the application of earth science
concepts, techniques, methods and knowledge in the
creation of records of artefacts, their context and
other processes. The primary task of geoarchaeology
as a research direction is interpretation of archaeological data, applying ideas and methods from
earth sciences. Geoarchaeological research mainly
includes such areas as interpretation of physical and
chemical parameters of sediments, soils, and the
environment, analysis of the original context and the
archaeological site, remote sensing methods (map
analysis and application of geophysical methods),
analysis of dating, palaeoenvironmental reconstruction (landscapes and human lifeways), and analysis
of raw materials and resources.
Polar research expeditions on Greenland and
Iceland have involved comprehensive, interdisciplinary research on subglacial relief, regularities in the
distribution of intraglacial tunnels, soil formation
after the retreat of the ice, the development of algae
and cyanobacteria in supraglacial and ice-marginal
lakes, and the impact of soot resulting from human
activities and natural processes on ice melting
(J. Karušs, M. Krievāns, K. Lamsters, and A. Rečs).
Also advancing is research on Devonian sedimentary formations and the conditions in which
they have formed, on the characteristics of former
soils and their formation, on the mineral composition of Quaternary and Devonian deposits, on seismology and present-day movement of the Earth’s
crust, on geoarchaeology, engineering geology, and
on geochemistry.
More effective management and protection of
peatlands and wise utilisation of peat resources
requires an understanding of their development
and properties. Studies on bog peat mainly involve
the investigation of changes in formation processes
and properties, applying interdisciplinary research
approaches, including palaeobotanical methods, and
analysis of degree of peat humification and composition. The results of these studies are significant for
the peat industry, in order to evaluate the properties
and quality of this resource, and to choose the most
appropriate measures for recultivation of exhausted
peat fields. Because of its regular accumulation,
peat offers a kind of archive of events in nature
and human history, which can be studied in order
to trace changes in vegetation and landscape during
the past 11.7 thousand years, and to reconstruct
climatic fluctuations in this period. Peat research is
also important in archaeology, because at the time
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Fig. 3. Soil research under the direction of Professor Oļģerts Nikodemus. Photo by R. Kasparinskis

of the climatic optimum, about 8000 years ago, the
climate became warmer and drier, and water-levels
fell in waterbodies, the shallowest parts becoming
overgrown and forming bogs. Thus, Stone Age habitation sites that had been located on the shores of
lakes Burtnieks, Lubāns and other lakes up to the
time when their shallow bays became overgrown,
were covered by peat about 4000 years ago, and the
changes in the botanical and mechanical composition of the peat provide information about the
dynamics of this process.
In the field of geography, systematic research is
being undertaken on soil science, landscape ecology,
biogeography, climatology, and hydrology.
The beginnings of soil science in Latvia go back
to the early 20th century, when the first genetic
classification scheme of soils in Latvia was created,
taking into account the main properties of soils and
their conditions of development.
The Soil Science (Soil Scientists’) Society of
Latvia, established in the 1920s, has been significant for the development of soil science. The current
topicality of soil science and soil geography research
is connected not only with the EU Soil Thematic
Strategy but also with the priorities and directions
of activity set out in Latvia’s National Development
Plan for 2014–2020. The soil is one of the most
important natural resources; moreover, ecosystem
services, and the development of agriculture and
forestry, and thus also the country’s economic development, is dependent on soil quality and properties.
In Latvia a situation has developed in recent decades
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where soil resources are generally not being sustainably managed and utilised, as a result of which soil
properties change and soil quality is affected.
The changes occurring in Latvia as a result
of various social, economic, and political factors,
such as migration, intensification and at the same
time extensification of land use, and the landscape
ecology aspects connected with it, are very significant for the development of Latvia’s economy. A
question that has become particularly topical is that
of the impact of changes in land use on soil properties (morphological, chemical, and biological),
quality and soil processes, for example the abandonment of agricultural land and natural development
of forest cover, lack of management of land areas, as
well as degradation of drainage systems and changes
in moisture conditions.
The change in land use and varying intensity
of land management is the most significant factor
influencing soil properties and quality. Thus, abandonment of land and natural development of forest
cover is occurring in Latvia. The greatest potential
for development of such areas lies in the future use
of extensively utilised agricultural land.
Research findings from soil science and soil
geography are applied not only in agriculture and
forestry, but are also integrated into other scientific fields, namely environmental science, chemistry, biology and geology, for example in calculating
changes in the emission of greenhouses gases as
a result of climate change, in calculating carbon
fixation, in sustainable spatial planning and
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management, as well as in nature conservation, etc.
Soils are studied from the perspective of soil geography, formation processes, properties, fertility and
degradation, as well as from a functional perspective, employing innovative approaches.
In recent years, there has been a significant
increase in biogeographical studies on the distribution patterns of flora and vegetation, mainly
focusing on natural grasslands as well as sandy
and forest edge ecosystems and their dynamics in
Latvia.
Within biogeography, there has been extensive
research at the department since the beginning of
the 21st century into phytogeography, examining
the geography of natural grassland vegetation: a
phytosociological classification of vegetation has
been created, and the crucial edaphic factors determining the diversity of species and societies have
been identified. Applying the method of phylogeography (study of the history of distribution of
intraspecific genealogical lines based on the DNA
of plant chloroplasts), studies are being undertaken
of the functionality of plant species distribution
pathways in agricultural landscapes. The database
of descriptions of natural grassland vegetation in
Latvia has been incorporated into the European
Vegetation Archive and the Global Index of
Vegetation-Plot Databases. Recent years have seen
the development of the conservation biogeography
or applied biogeography approach, which focuses on
applying biogeographical theory in practice, and on
the conservation of plant societies and ecosystems.
The most important studies on the interaction of
nature and humans in various parts of Latvia have
been undertaken from the perspective of historical
geography, employing a landscape reading approach
and developing new methods in the study of landscape history.
In research on Latvia’s climate, analysis of the
character of climate, climatic extremes, and longterm change have a significant place, as do studies
on the impact of climate change on aquatic ecosystems. Also topical are phenology studies using
plants and animals as indicators of climate change.
In the field of surface water in Latvia research
continues on the seasonal and long-term changes in
the hydrological and hydrochemical regime of rivers
and lakes and the factors influencing these, along
with calculations of the flow of biogenic elements.
Hydrological modelling and prognoses relate to
the planning of sustainable water resources in
Latvia. Research has involved assessment of the flow
of biogenic elements in river basins, and modelling

and analysis of streamflow in Latvia’s river basins
in current and future climatic conditions.
Fundamental and applied research is being
conducted in the interdisciplinary fields of geography and geology, namely Quaternary geology,
geomorphology and palaeogeography.
The main research directions are:
• the development of subglacial palaeoenvironmental conditions, and processes of sedimentation and relief formation in the Pleistocene;
• vegetation and landscape changes at the end of
the last glacial and during the postglacial, based
on the study of bog and lake deposits.
This research utilises current field methods
of sedimentological and structural geology analysis, as well as methods for determining the age of
Quaternary deposits and geospatial analysis. These
methods are applied in high-quality, internationally
recognised studies on the glacial environment, which
in recent years has opened the way for study of the
development of the palaeohydrological network of
the final glacial, and of the development of inland
dune formations. Several GIS databases have been
created for research purposes, which are being
supplemented and successfully utilised in other
fields of geosciences and environmental sciences. In
addition, research and training in geomatics include
the processing of satellite images, interpretation of
aerial photographs, positioning and geographical
information system methods and their application
in various geosciences, in natural biology and in
environmental science.
Along with the traditional fields of research,
the last 20 years have seen the emergence of a new
scientific field – environmental science. The significance of environmental science is due to its significant impact on public awareness, on people’s world
outlook, and on the economy. In view of the extent
of environmental degradation, in the 21st century
the need for conservation has become the dominant aspect of interaction between humans and
nature. Environmental science provides the scientific basis for nature conservation and promotes
the further development of the system of protected
natural areas, incorporating the conservation of
biological and landscape diversity. Environmental
science research contributes to the development,
introduction, and implementation of the system
for protecting the environment in general and the
human environment in particular. Environmental
research has ensured the protection of endangered
species and the conservation of threatened areas.
Climate change research includes analysis of the
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variability of climatic processes over time, the study
of the physical processes forming climate (including
cosmic factors) and climate modelling. Because of
the significance of climate change, there is a need
for swift responses, both to reduce climate change
and to adapting to it. The range of studies includes
solutions necessary for the development of an alternative energy system and for a transition to a low
carbon society. Climate change research is being
undertaken by A. Briede, M. Kļaviņš, and E. Apsīte.
Environmental science research promotes the development of the economic processes and technologies, directly influencing the economy. “Green”,
“ecological”, environmentally friendly solutions
that conserve resources are increasingly required
in production processes, and in the development
of competitive products to meet market demand.
The development of environmental technologies
is promoted by research in environmental engineering, as undertaken by T. Juhna, D. Blumberga,
A. Blumberga, M. Rošā, V. Jansons, and R. Sudārs.

At the same time, environmental science has great
theoretical significance in the development of other
scientific fields, because it offers a new view of
processes occurring in nature and society and their
mutual interaction.
At the present day environmental science is in
an active phase of development, with lively discussion concerning generally recognised basic concepts
and developmental trends. At the centre of research
and discussion are solutions for sustainable development, climate change and its impact on humanity,
the natural environment, ecosystem services and
their significance, safeguarding of biodiversity, new
kinds of pollutants (pharmaceutical substances,
nanomaterials, etc.) and their possible influences,
desertification and soil degradation, depletion of
resources, study of the use of renewable resources,
a circular economy, technological solutions to environmental problems, and environmental education.
Translated by Valdis Bērziņš
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Natural Sciences. Fundamental
and Theoretical Research

Physics Research in Latvia
Mārcis Auziņš, Dr. habil. phys., Professor of the University of Latvia, Full Member of the Latvian Academy of Sciences
Jānis Spīgulis, Dr. habil. phys., Professor of the University of Latvia, Full Member of the Latvian Academy of Sciences

Fig. 1. Ludvigs Jansons – one of the pioneers of physics research in Latvia (photograph taken in 1949)

A brief history
Research in physics in Latvia started developing as one of the activities within the Faculty of
Mathematics and Natural Sciences at the University
of Latvia founded in 1919. The Institute of Physics,
including teaching laboratories, was established
under the auspices of this faculty, with its main
task to promote the study of physics. Several young
lecturers of this faculty obtained their doctoral
degrees studying abroad, thus acquiring international research experience, which was later put

to good effect in Latvia. An independent Faculty
of Physics and Mathematics (FPM), tasked with
teaching physics and research, was established at
the University of Latvia in the summer of 1940. The
Institute of Physics (IP) of the Latvian Academy of
Sciences was founded in 1946, which included the
Salaspils Nuclear Reactor that operated from 1961
to 1998; the Institute of Polymer Mechanics (IPM)
of the Latvian Academy of Sciences was founded in
1963.
Research in physics was also actively pursued
at the University of Latvia with problem-specific
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Fig. 2. Jānis Alnis, newly elected academician of the LAS, at work in the Quantum Optics Laboratory of the IAPS UL

laboratories founded during the 1960s, with these
expanded later: the Institute of Solid State Physics
of the University of Latvia was established in
1978, the Institute of Chemical Physics, in 1988,
the Institute of Atomic Physics and Spectroscopy
(IAPS), in 1994, and the Laser Centre, in 2005. In
1997, the IP and IPM (currently the UL Institute
for Mechanics of Materials) were also included in
the University of Latvia. At present, research in
physics is also being carried out at Riga Technical
University (RTU) (at the Institute of Technical
Physics and Institute of Biomedical Engineering
and Nanotechnologies), and also at Daugavpils
University (DU), as well as at two state research
institutes – the Institute of Physical Energetics
(IPE) and the Institute of Electronics and Computer
Science (IECS). According to rough estimates, about
300 physicists are currently working in their field in
Latvia.

Research directions
The directions of physics research presently
most active in Latvia include solid state physics,
magnetohydrodynamics (MHD), optics and spectroscopy, material science (including research of
functional materials and nanomaterials), as well
as research oriented on specific applications in
industry and medicine (i.e. applied physics). Many
significant achievements have earned international
recognition.
The “Riga Dynamo Experiment”, successfully
carried out at the UL Institute of Physics in the
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late 20th century, probably has gained the widest
global recognition; this experiment acknowledged
the formation of a magnetic field around helical
flow of liquid metals, thus, for the first time in the
world, experimentally confirming the geodynamic
hypothesis for the origin of the Earth’s magnetic
field. World recognition of the Riga MHD dynamo
experiment and establishment of the Europeanlevel research centre for magnetohydrodynamics
(UL Institute of Physics) were among the most
significant achievements of Latvian science in
2002. Preparations for this unique experiment took
20 years, and it was carried out under the leadership
of Full Member of the Latvian Academy of Sciences
Agris Gailītis; additional measurements with an
improved assembly are ongoing.
The Latvian Academy of Sciences (LAS)
annually awards the Grand Medal to the most
outstanding Latvian scientists, leaders of the team
of researchers whose results have merited international recognition; it is sometimes called the
“Nobel Prize of Latvia”. The first of the physicists
who received the LAS Grand Medal was Edgars
Siliņš, in 1997, for creation of a new scientific direction and school in organic solid state physics. This
was followed by the award of the Grand Medal, in
1999, to Oļģerts Lielausis for an essential contribution to the development of magnetohydrodynamics
and liquid metal technologies. Elmārs Blūms was
awarded the medal in 2005 for the establishment
and development of the scientific direction of the
physics of magnetic fluids in Latvia. Vitauts Tamužs
the founder of the scientific school of mechanics of
materials in Latvia, was awarded in 2008. In 2010,
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the LAS medal was awarded to Mārcis Auziņš for
outstanding contribution to the study of coherent
processes in atomic and molecular physics, while in
2015 Andris Šternbergs received the medal for his
contribution to the development of new functional
materials and nanotechnologies.
A number of outstanding research results
due to Latvian physicists have been identified by
LAS experts reviewing important achievements
in Latvia’s science. In 2003–2004, two new physical phenomena were discovered – a “negative”
viscosity effect in suspensions of electrically weakly
conducting dielectric particles (FPM UL) and thermomagnetic osmosis (IP UL). Several achievements
of physicists at the ISSP UL may be highlighted in
the field of solid state physics:
• A new mechanism was identified for the formation of defects due to laser radiation in vitreous
silicon dioxide; it was shown that localisation
of electrons in vitreous silicon dioxide is determined by the extent of structural disorder – an
effect that can be used in electronic memory
devices; organic glasses with a new, original
structure for use in photonic devices have been
synthesised and investigated.
• A new optical information storage device of
increased capacity has been developed consisting
of thin tungsten multi-layers; surface properties
of strontium titanate have been investigated,
which makes it possible to improve significantly
the operation of information processing devices;

quantum interference from carbon nanotubes
was modelled for the first time as a new, prospective device for quantum information processing;
inorganic single- and multi-wall nanoparticle
models have been constructed and their properties calculated.
• A new methodology for modelling of X-ray
absorption spectrum analysis has been developed, which allows a correct reconstruction
of the atomic structure of mater; a new evolutionary algorithmic method was developed and
applied for investigation of the local structural
and thermal disorientation of crystalline and
nanocrystalline materials using an X-ray absorption spectrum analysis.
• A new method has been developed to produce
thin layer coatings of lithium iron phosphate in
batteries and power cells used in portable electronic devices and microelectronics, as well as
a novel magnetron sputter technology, and a
multifunctional device has been developed for
producing transparent conductive coatings;
the mechanism of resistivity switching in functional materials was studied, opening up possibilities for producing terabyte memories; a new
high-pressure phase transition insulator–metal
in tin tungstate was discovered and studied.
• A technology was developed to generate bio-
hydrogen from organic wastes and residues and
its storage in metal hydrides for future use.

Fig. 3. Dr. phys. Marija Dunce, a new researcher at the ISSP UL, using a scanning electron microscope
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Fig. 4. Andrejs Česnokovs, Meldra Ķemere, Guna Krieķe, and Jūlija Perveņecka, young doctoral students of the ISSP UL

Several important results worth of recognition
may be mentioned in respect of work by physicists
at the FPM UL:
• Fundamental quantum physics research has
been conducted of optically polarised atoms;
exploiting quantum effects magnetometric
sensitivity has been increased to above thresholds allowed by classical physics; new methods
have been developed for use of nonlinear
opto-magnetic resonances when measuring
weak magnetic fields.
• A mathematical model was developed for flexible ferromagnetic filaments, experimental
samples of these were first synthesised, and a
range of theoretically predicted properties were
confirmed.
• A new method was developed for creation of
quantum algorithms, as well as the theory of
quantum pumps for application in nanoelectronics, already in use at the main European
metrology laboratories; there was a first demonstration of partitioning of electron pairs in a
nanoelectronic “quantum accelerator”.
• A new method has been proposed and developed
for identification of the composition and chronology of astronomical objects.
The IAPS UL has developed new optical methods
to diagnose skin and blood vessel disease and has
created devices for no-contact assessment of skin
pathologies (including melanomas). RTU physicists
have developed new organic materials for surface
marking holograms for direct recording in the red
part of the spectrum and a prototype superelastic
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sensor for detection of a wide-range of pressure and
shocks. DU physicists, for their part, have discovered that the coating of haloides for nanotechnology
and nanoelectronics can be crystallised by means
of an electron beam that is used in electron-beam
lithography.
Physicists in Latvia have been active and
successful participants in grant competitions
organised by the European Commission in its
Framework Programmes. Presently the most significant achievement has been the most substantial
(> 30 M€) research project accorded to Latvia,
namely “CAMART2” (The Excellence Centre of
Advanced MAterial Research and Technology
Transfer), which was won by the ISSP UL in a stiff
competition. The aim of this project is to strengthen
the position of the Institute and, at the same time,
that of the state of Latvia within the European
scientific area, becoming a European-level regional
centre for material science and technology transfer.

Publications
Several periodicals in physics are published in
Latvia, which are included in international summaries and citation databases. These are: Mechanics
of Composite Materials, the publishing of which is
supervised by the Institute of Mechanics of Materials
of the University of Latvia; Magnetohydrodynamics,
the publishing of which is supervised by the Institute
of Physics of the University of Latvia; and the
Latvian Journal of Physics and Technical Sciences,
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whose publishing is supervised by the Institute of
Physical Energetics.
Also, Latvian physicists have been authors
and co-authors of several monographs published
by leading global publishing houses. In 1980, the
monograph by Edgars Siliņš, Organic Molecular
Crystals: Their Electronic States, was published by
Springer Verlag; in 2005, Cambridge University
Press published Optical Polarization of Molecules, a
monograph by Mārcis Auziņš and Ruvins Ferbers;
and in 2010, the Oxford University Press published
Optical Polarized Atoms: Understanding Lightatom Interactions, a monograph by Mārcis Auziņš,
Dmitri Budker, and Simon M. Rochester.
According to Scopus, the physicists Jevgēņijs
Kotomins (Eugene Kotomin), Andris Šternbergs,
Aleksejs Kuzmins (Alexei Kuzmin), Kārlis
Bormanis, and Jānis Spīgulis are the most productive researchers currently active in Latvia (i.e. with
the largest number of original papers published
in international physics journals). Over the last
years (2011–2016), Jevgēņijs Kotomins, Aleksejs
Kuzmins, Jānis Spīgulis, Jānis Kleperis, and Jurijs
Žukovskis (Yuri Zhukovskii) are the most cited
Latvian physicists.

What unites physicists in Latvia
The Latvian Physical Society was renewed on
20 November 1992, continuing the traditions of
the Latvian Physical and Mathematical Society
founded in 1939; it is a member of the European
Physical Society. A number of Latvian physicists
are individual members of the European Physical
Society, as well as active members of the British and
American Physical Societies, and also of other world
professional organisations such as the International
Society for Optics and Photonics (SPIE) and the
Optical Society of America (OSA).
The Division of Physical and Technical Sciences
of the Latvian Academy of Sciences is currently
the most active professional and academic organisation in Latvia uniting physicists, in parallel with
various physics associations. In 2017, the Division
comprised 106 members of the LAS, including
41 full members, 3 honorary members, 28 foreign
members, and 34 corresponding members. A total of
18 honorary doctors of the LAS are associated with
the work of the Division.
Translated by Eduards Bruno Deksnis
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Latvia’s Achievements and
Pursuits in IT Research
Andris Ambainis, Dr. sc. comp., PhD, professor of the University of Latvia, Full Member of the Latvian Academy of Sciences

Information and Communication Technologies
(ICT) is a rapidly growing and increasingly important sector of Latvian economy. During the last
year, the turnover of Latvian ICT companies has
increased by 15%. ICT exports have increased by
30% and are now 2.3% of total Latvian exports of
goods and services, exceeding the exports of several
well-established sectors of economy (such as financial services or railway transportation). Latvian ICT
is also moving to new levels qualitatively – from
software outsourcing to startups creating new products for international markets.
Latvia has a strong tradition of ICT research.
We are particularly strong in mathematical foundations of computer science (which studies computing
via precise mathematical arguments about what
computers can do). Due to this tradition, Latvia is
among world’s leaders in the theory of quantum
computing. Latvia has strong applied research
in modelling (which studies the use of models to
improve software development) and language technologies (which develop methods for processing
texts or speech on a computer). In computer engineering, Latvia is known for very precise devices
for measuring time (used by European Space
Agency). Research in self-driving cars and wireless
sensor networks is rapidly developing, in cooperation with both large global companies and Latvian
startups.

Quantum computing and
mathematical computer science
Quantum computing combines two branches of
science: quantum physics and computer science/ICT.
Quantum physics studies the laws of nature on the
level of individual atoms and particles. It started by
explaining several puzzles of physics (for example,
why atoms of any chemical element are only
capable of absorbing light of certain wavelengths).
Afterwards quantum physics became the basis for a
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number of widely used technologies (such as lasers
and transistors) without which today’s computers
would not exist.
Quantum computing is a new way of applying
quantum physics to computer science and ICT.
Although some of components of conventional
computers are based on quantum physics, one
could implement the same computations without
quantum mechanical components (at the cost of
computers being much bigger and much slower – as
it was in the 1960s). Quantum computing goes one
step further and proposes to change the process of
computation itself, so that it is based on principles
of quantum physics. This means that information is
encoded into a quantum state and one can perform
operations that are not possible in conventional
physics.
If quantum computers are built, they will be
able to solve problems that are very difficult for
conventional computers. One example is modelling
chemical reactions, via equations that are based on
quantum physics. For a conventional computer, this
is a very difficult task because a full description of
quantum mechanics requires a very large number of
variables (for example, for a system with 100 particles, 2100 variables are required) and even the most
powerful computers would not be able to store all of
these variables. A quantum computer would be able
to perform such modelling much more efficiently.
Latvian scientists (Andris Ambainis, Rūsiņš
Mārtiņš Freivalds, Aleksandrs Belovs, and others)
have been working in quantum computing since
1997 (when it was a very young field of study).
They have discovered several methods that are
widely used elsewhere in the world. For example,
they have developed methods for using a quantum
computer to search among a large number of possibilities (in a setting where each of possibilities
is easy to test but there is a very large number of
them). These methods have many applications, for
example, to scheduling problems (if a large number
of possible schedules have to be tested). A second
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discovery is a method for proving that quantum
algorithms for search and other tasks are optimal
and no better quantum algorithm can be designed.
Latvian researchers have also worked on mathematical models for quantum computers with very small
memory (quantum finite automata), quantum algorithms for secure data transmission and many other
topics in quantum computing.
Latvian scientists’ research in quantum
computing is based on a strong tradition in mathematical computer science, started by Jānis Bārzdiņš
and R. M. Freivalds in the 1960s. This tradition
was started with research in automata theory,
studying mathematical models for computers with
very small memory. A second direction of research
was probabilistic algorithms – algorithms where
the next step of the algorithm can be chosen using
random coin flips. R. M. Freivalds was among the
first researchers in the world to study probabilistic
algorithms, in the 1970s, and his research became
an inspiration for the top scientists in the world
(including Turing Award winner Manuel Blum at
Berkeley). Both of these directions have found a
continuation in quantum computing research.
The excellence of Latvian researchers is shown
by two European collaboration projects (QCS and
QALGO) in which University of Latvia has coordinated consortia including organisations from
seven European countries. These projects included
world-famous institutions (such as Cambridge
University) and many of the leading European
experts in this field. The research of A. Ambainis has
been supported by the European Research Council,
the organization dedicated to supporting the best
European scientists. In August 2018, A. Ambainis
will give an invited talk at the International
Congress of Mathematicians, the world’s foremost
gathering of mathematicians.

Analysis of computer programs
and software testing
Latvian tradition in mathematical computer
science has also lead to research in software testing.
Software testing and verification is both very important practically and very difficult from the scientific
aspect. Typically, software testing takes up about
15%–25% of time devoted to software development.
Even partially automating this process gives significant time savings.
In the 1970s, Latvian scientists (Jānis Bārzdiņš,
Jānis Bičevskis, and Audris Kalniņš) developed

a simple model – basis programming language
consisting of basic operations for data processing.
They then showed that, for this language, one can
automatically create a set of test examples that
fully tests a given computer program. This research
was continued, extending the ideas to other models
of computer programs – automata with clocks and
well-structured systems. It was discovered that one
could also automatically analyse computer programs
in these models. In 2016, Kārlis Čerāns received a
“Test of Time” award (awarded to the most significant paper published 20 years ago) for this research
at the “Logic in Computer Science” conference,
the leading international conference in this field of
study.

System modelling and
knowledge engineering
Modelling is an important part of software
development. Models can be used to visualise and to
understand data that will be processed and business
processes where software will be used. This helps to
communicate with the customer for which software
is being designed and to design the structure of software to be developed.
Latvian computer scientists have a longstanding
interest in methods and tools for creating and visualising models. In the 1990s, J. Bārzdiņš, A. Kalniņš,
and others developed a cutting edge GRADE modelling tool for Siemens. Latvian computer scientists
have worked on automatically generating models
from requirements described in a controlled human
language (EU Framework programme project
RedSeeds) and on model transformations for generating one model from another model.
In the direction of using models, Latvian
computer scientists have studied domain-specific
modelling languages (which integrate terms specific
to a certain application domain) and the use of
models to make data understandable to a user with
no computer programming skills.

Language technologies and
deep learning
Latvian computer scientists have developed several technologies for processing natural
language texts or speech. For example, they have
worked on methods for semantic analysis of texts
(methods that allow computer to deduce facts from
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computer scientists are among leaders in dealing
with them (creating expertise that can be used in
other countries). For example, a machine translation program designed by Tilde company (Raivis
Skadiņš and others) gives the best results for translating to/from all the Baltic languages (Latvian,
Lithuanian, and Estonian).
In the last years, machine learning and neural
networks have been increasingly important for
language technologies. Traditionally, language technologies have been based on two sets of methods:
logical (which attempt to infer the content of the
text) and statistical (for example, performing
machine translation based on statistics how similar
phrases have been translated in other contexts).
Recently, deep learning and neural networks has
emerged as a third set of methods and is starting
to outperform other methods. Latvian scientists
are using deep learning for both text analysis (for
example, in the program that won the SemEval
competition) and for other purposes (such as image
recognition). (Fig. 1).
Fig. 1. SemEval Award. Photo by G. Bārzdiņš

a text). The semantic analysis program developed
by scientists from the Institute of Mathematics and
Computer Science, University of Latvia (Guntis
Bārzdiņš, Didzis Goško, and Normunds Grūzītis)
has been recognised as the best in the world for
one of semantic analysis tasks at the international
SemEval conference, both in 2016 and 2017. The
technology is also used in the Horizon 2020 collaborative project with BBC and Deutsche Welle, to
create a prototype system for managing archives of
news stories.
A second direction of research is the use of
controlled natural language. Controlled natural
language is a restricted form of human language
in which one limits the vocabulary, the meanings of words and/or the grammatical structure of
sentences. It is both understandable to a human and
easy to process by a computer.
For Latvia, it is very significant to create tools
that allow to communicate with a computer in
Latvian. For example, standard machine translation software (created for bigger languages, such
as English) may perform significantly worse for
smaller languages (such as Latvian). There are
several reasons for that, from smaller availability of
translation resources to peculiarities of grammatical structure. These problems are important for
many of smaller European languages, and Latvian
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Computer engineering and
cyberphysical systems
Institute for Electronics and Computer Science
(IECS) and Eventech Ltd have developed a system
for very precise time measurement, up to picoseconds. The device is used for positioning of satellites,
and European Space Agency plans to use it for navigation in its probe that will land on Moon in 2022.
Both academic institutions (particularly, IECS)
and startups are developing methods for cyberphysical systems that combine computing devices with
measurement devices and mechanisms. Possible
applications range from networks of sensors that
monitor weather conditions to self-driving cars.
Latvian scientists (Leo Seļāvo, Ingars Ribners,
and others) have participated in Grand Cooperative
Driving Challenge, a European competition that
tests the ability of self-driving cars to collaborate
in different situations (reordering on a highway,
crossing an intersection, giving way to an emergency vehicle). The achievements in this field have
led to two Horizon 2020 projects: AutoDrive and
PRYSTINE. In these projects, IECS will develop
algorithms for recognising different objects (pedestrians, cars, road signs, traffic lights, etc.) using a
variety of sensors and will create a hybrid network
device for exchange of information between a car
and elements of road infrastructure. The projects
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include major car producers (such as BMW
and Daimler). IECS also collaborates with the
Singapore-Latvia startup Pilot Automative Labs
which develops equipment for transforming existing
standard cars into self-driving ones.
A related research direction is wireless sensor
networks where sensors that communicate through
a wireless network are used for a variety of purposes:
from monitoring a situation in a fruit garden to
detecting potholes on a road. IECS researchers
are developing both equipment and algorithms for
wireless sensor networks. IECS has developed a
testbed with 100 custom-made sensors and their
own operating system MansOS for wireless sensors
(with an emphasis on system being easy-to-use for a
wide range of IT professionals). Currently, IECS is
participating in European projects on use of sensors
in railway transportation (to monitor condition of
trains), smart industrial systems and medical equipment (for example, smart devices for people with
back problems that direct a person to correct their
posture).

Latvian scientists abroad
Juris Hartmanis, Professor Emeritus at Cornell
University, is one of founders of theory of computing.
In 1993, he received the Turing Award (the top
award for research in computer science, with a
significance comparable to Nobel Prize in physics
or chemistry). J. Hartmanis is famous for creating
a mathematical basis for analysing running time of

computer programs. His work created notions that
are now part of standard textbooks on university-level computer science.
Latvian computer scientists Alvis Brāzma and
Uģis Sarkans are leaders of research groups at the
European Bioinformatics Institute at Cambridge.
Their groups have developed standards for storing
genetic information and information systems for
processing it. Some of their systems (for example,
the ArrayExpress database for storing genetic information) is among the most widely used bioinformatics resources. A. Brāzma has also studied the
differences between gene expression in healthy cells
and sick (for example, cancer) cells.
In quantum computing, Māris Ozols ir working
at the University of Amsterdam (algorithms for
quantum computers and quantum state transformation) and Laura Mančinska is working
at Copenhagen University (nonlocal effects in
quantum mechanics). Madars Virza at MIT is studying hot topics in cryptography, from zero-knowledge proofs (methods that allow to prove statements
without revealing any other information) to new
cryptocurrencies.
Darja Šmite at Blekinge Institute of Technology,
Sweden is researching topics of active current
interest in management aspects of computing.
She studies cross-border software projects which
involve programmers from several countries and
problems of cross-cultural communication in such
projects. This research is important for Latvia
because many Latvian companies work on international projects.

Fig. 2. Self-driving (unmanned) car. Photo by K. Nesenbergs
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Biomedical Research in Latvia:
Advances and Perspective to Future
Jānis Kloviņš, PhD., Director of the Latvian Biomedical Research and Study Centre,
Associate Professor of the University of Latvia

Brief history
The origin of current advances in biomedical
research dates back to 1965 when a true predecessor of the present Latvian molecular biology
school was the Nucleic Acids Chemistry Group
organised by Prof. Elmārs Grēns in the Institute of
Organic Synthesis. It was the first group of scientists working in the field of molecular biology in the
Baltic States. Functional organisation of the translational initiation region of bacteriophage MS2
replicase gene and MS2 phage replication regulatory
model were the first well-recognised achievements
of the group in fundamental molecular biology. As
early as in 1978, the group, now as a Laboratory,
started active investigations involving genetic engineering methodology introduced by Prof. Pauls
Pumpēns. Laboratory was among the first who
cloned hepatitis B virus genome and expressed its
genes in bacterial cells. Later on research extended
including various RNA containing viruses – their
structure, self-assembly of viral proteins, construction and investigation of chimeric virus-like particles (VLP) as a new class of vaccine candidates and
means for gene- and immunotherapy. In 1988, the
Laboratory had outgrown into the Department of
Molecular Biology with 15 researchers, but in 1990
the independent Institute of Molecular Biology was
founded on its basis, comprising 20 researchers
with PhD degrees equivalent. Successful participation in Soviet recombinant alpha-interferon and
inter-leukin-2 programmes were the first serious
steps towards recombinant drug biotechnology
and industrial production. In 1993, on the basis of
the Institute of Molecular Biology of the Latvian
Academy of Sciences by joining some groups from
the Institute of Microbiology and Virology the
new institute, Biomedical Research and Study
Centre (BMC) was established. BMC was the first
academic research institute in Latvia, which integrated into the University of Latvia. From the end
of 2006, BMC was reorganised into a state institution – Latvian Biomedical Research and Study
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Centre. Furthermore, research at the BMC had
gradually extended from the basic molecular biology
and construction of recombinant producers for
biotechnological industry to the problems of molecular medicine and their application in health care
becoming the driver and of biomedical research
in Latvia. Research in biomedicine is currently
performed also in other institutions including
University of Latvia and Riga Stradiņš University.
This article however focuses on the research directions developed at BMC.

Biotechnology and structural
biology
Historically the strongest and still highly
advanced research fields in Latvia are recombinant biotechnology and structural biology. Several
research teams in BMC are involved in protein
science, including structure, function and applications of viruses and virus-like particles and structure-based drug design. The unique specialisation
area is research and development of the virus-like
particles (VLP) – a tool for prophylactic and therapeutic vaccine research. The VLP team, initiated
and organised by prof. Pauls Pumpēns and now led
by other leading researchers – Prof. Kaspars Tārs,
Dr. biol. Andris Zeltiņš; Dr. biol. Andris Kazāks, has
multiplied its long-term experience in the development of putative vaccines based on VLP technologies. Historically, the VLP research was pioneered in
the 1980s suggesting the idea of VLP protein engineering and discovering the usefulness of Hepatitis
B Virus cores (HBc), RNA phages, plant viruses, and
some other VLP models as promising epitope carriers
for generation of VLP-based candidates of vaccines,
diagnostic and gene therapy tools. The recombinant HBc, RNA phage, hamster polyoma and plant
virus particles are used to display numerous immunodominant and other functional epitopes on their
surface. Viral hepatitis B, hepatitis C, West Nile,
dengue, human immunodeficiency, bovine leukemia,
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further facilitate the development of this promising
direction of applied research.
Structural biology, mainly dealing with protein
characterisation involved the extent X-ray structure
studies for the RNA viruses that serves as a structural background for generation of modified VLPs
for the development of targeted carriers of therapeutic agents. During the last few years, the X-ray
group, led by Prof. Kaspars Tārs, has participated
in the structure determination of several pharmacologically important enzymes – among them carbonic
anhydrases and enzymes, involved in carnitine
and trimethylamine metabolism. These studies are
performed in tight collaboration with researchers
from Latvian Institute of Organic Synthesis, who
synthesise novel inhibitory compounds and improve
them using crystal structures of protein-inhibitor
complexes, obtained in BMC.
Fig. 1. Operation of recombinant biotechnology equipment

papilloma, influenza, foot-and-mouth disease,
hanta, rubella, and other virus proteins have been
used as a source of functional epitopes for insertion
into VLP structures. Other functional fragments
from various physiologically important proteins and
peptides, such as bacterial surface proteins from
Borrelia burgdorferi and self-antigens – human
interferons, interleukins, and other cytokines and
hormones are also used as candidates for the exposition on VLPs.
The VLP teams have improved their extensive
biotechnological expertise in the purification, characterisation, standardisation, and storage of VLPs
purified from E. coli and yeast. In this respect, the
team contributed to the development of highly-productive bacterial and yeast expression systems
including construction of specialised vectors and
the elaboration of efficient propagation and purification protocols. During the last years, a significant progress has been made in development of
VLP-based vaccine candidate against Lyme disease
and universal anti-flu vaccine. New twist within this
research direction is the development of numerous
veterinary vaccines in collaboration with partners from industry. Important long-term goal in
the vaccine development is to enhance VLP platform in vaccine development by implementing not
only production of modified VLPs, but also facilities, in which these vaccine candidates are tested
for efficacy. For this, new BSLII level facilities have
been built in BMC to work with infectious animals.
Similarly up-scale equipment and GMP level facility
for vaccine production is under construction to

Human genetics and disease
mechanisms
Relatively new and expanding research fields in
Latvia are the human genetics, study of disease-associated molecular mechanisms, identification of
biomarkers and development of molecular diagnostic tools. A major achievement in the country
during the past years is the creation of a unique
biobank resource, the Genome Database of Latvian
Population (LGDB) that comprises more than
32 000 population-based participants and patients
of different disease cohorts being one of the largest
biobanks in Eastern Europe. This biobank has been
the main source for the expansion of genetic studies
in Latvia as well as prepared the ground for more
advanced and integrated clinical studies. In recent
years the initiative has been started to integrate the
biobank resources with other registries in health

Fig. 2. Thousands of DNS samples in the freezers of the Genome
Database of Latvian Population
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system that would allow the Latvian scientists to
enter the public health related research area and
perform epidemiological studies in new quality. In
2016, Latvia joined BBMRI-ERIC infrastructure
becoming an integrated part of the pan-European
infrastructure and allowing to establish the effective biobank network in country.
One of the tasks of biomedical research in this
area is linking the high quality basic research with
clinical studies in order to understand the mechanisms of disease aetiology, discover new drug targets
and biomarkers. A number of candidate gene and
replication studies were performed in past years by
research groups led by Dr. biol. Jānis Kloviņš and
Dr. med. Baiba Lāce to identify genetic susceptibility to different multifactorial diseases including
cancer, metabolic, cardiovascular, endocrine, neurological, and craniofacial traits. New genetic markers
have been identified that are associated with acromegaly and its clinical characteristics; cleft lip
palate, myocardial infarction, diabetes and obesity,
as well as other metabolic parameters. However, in
the post GWAS era the main emphasis in Latvia is
to concentrate studies on the longitudinal cohorts
with detailed information on phenotype, treatment,
and other clinical parameters going beyond genetic
studies and including integrated approach, where
disease-associated genes or pathways are investigated involving epigenetic and expression studies
complemented by cell biology or animal experiments.
One of the main achievements in past two years
are introduction of microbiome-related research
methods and analysis in allowing to discover the
drug induced gut dysbiosis as a cause of side-effects.
Similarly, a prospective study has been started by
Dr. biol. Dāvids Frīdmanis’ group to understand
long-term effects of H. pylori eradication on gut
microbiome and evaluate its effects on abundance
and prevalence of extended-spectrum b-lactamases
coding genes. In the field of epigenetics, methylation

Fig. 3. A moment before gene studies using the powerful
next-generation sequenator
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and RNA expression analysis allowed researchers to
pinpoint several interesting pathways initiated by
type 2 diabetes medications that may relate not only
to the regulation of metabolism, but also cancerogenesis or malignancy and neuronal development.
A substantial part of genetic research in Latvia
is devoted to the monogenic disorders studies. The
Melanoma Research group led by Dr. biol. Dace
Pjanova has long-standing experience in identifying melanoma susceptibility genes and searching
for inherited variations in genes that have an effect
on the disease outcome. Clinical genetics group led
by Dr. med. Baiba Lāce and Dr. biol. Inna Iņaškina
has been involved in study of mitochondrial and
neuromuscular / degenerative diseases. Availability
of next-generation sequencing (NGS) allowed this
group to use exome sequencing in order to identify
underlying genetic factors followed by developing
cell-based mitochondrial disease models to study the
changes to the biological characteristics of a recognised mtDNA variant. In the frame of rare disease
plan a significant number of rare and unidentified monogenic disease patients and their family
members (at least 30 families) have been collected
and gradually submitted to exome sequencing in
order to identify genetic defects of these families.

Cancer research
One of the most successful areas of biomedicine
in Latvia is cancer research, including the studies on
cancer cell biology, therapy resistance genomics, and
immunology followed by translation of these findings
into novel diagnostic and therapeutic approaches.
The group of researchers led by Dr. habil. med.
Jekaterina Ērenpreisa has significantly contributed
to the understanding of fundamental problems in
cancer cell biology and resistance to genotoxic treatment and providing the relevance of these findings
in clinical samples of cancer patients. In the area
of cancer biomarker discovery, the studies cover a
broad range of biomarkers, including genetic susceptibility markers, tissue biomarkers as well as biofluid-based biomarkers such as autoantibodies and
cell-free RNA and DNA. The Cancer Biomarker and
Immunotherapy group headed by Dr. biol. Aija Linē
devoted considerable effort to identify autoantibody
signatures with diagnostic and prognostic relevance
and discovery of several novel tumour antigens that
serve as targets for immunotherapy. Furthermore,
this group performed a number of innovative
studies and characterised the nucleic acid content of
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cancer-derived extracellular vesicles revealing novel
mechanisms driving cancer progression and immunosuppression and leading to the discovery of novel
biomarkers and development of new therapeutic
strategies. The Cancer Gene Therapy group that has
been recently established by Dr. biol. Anna Zajakina
specialises on the development of novel methods
for cancer treatment based on gene therapy vectors
and combination of different strategies, including
chemotherapy and immunotherapy. The group has
developed an efficient alphavirus-mediated system
for transient intratumoural delivery of therapeutic
genes. Launching of the Biomedical Technology
Complex consisting of modern cell culture facility
and laboratory animal facility in 2016 enabled
researchers to undertake the first in vivo studies,
which is the next essential step for further development of the therapeutic approaches. Long-term goal
of this direction is to establish a centre for personalised cancer diagnostics and treatment. This centre
should provide tools for genetic and immunological profiling of tumours, monitoring the treatment
response and predicting recurrence.

Molecular microbiology and
virology
An important part of research in biomedicine is
devoted to infectious diseases aiming at the investigation of the molecular bases of different biological functions of medically-important pathogens
and host-pathogen interactions. Studies at Dr. biol.
Renāte Ranka’s group are focused on the deciphering factors involved in determining the spread
of the important infections in Latvia and Europe,
and on the discovery of novel therapeutics, prevention, and diagnostic strategies to combat infectious
diseases. Significant discoveries have led to the
understanding of the pathogenesis of tuberculosis,
mechanisms of spread, and mechanisms underlying drug resistance of Mycobacterium tuberculosis. Unique research study has been performed
using biomolecular archaeology providing direct
insights into the origin, cause, spreading, and evolution of ancient pathogens, such as tuberculosis. This
group is also working on genetic, epidemiological,
and biological aspects of various tick-borne diseases
delivering new knowledge about the factors involved
in the spread of the tick-borne pathogens in Europe,
and the development of novel therapeutic, prevention and diagnostic strategies to combat this infectious disease.

Fig. 4. Investigation of cancer cells using the confocal
fluorescence microscope

Studies on different molecular aspects of hepatitis B and C viruses are bound with molecular
monitoring of HBV and HCV variants occurring in
Latvia, as well as with structural, functional, and
immunological characterisation of virus variants. In
close collaboration with clinicians, molecular analysis of HBV and HCV variants in immunocompromised, chronic patients are under study.

Molecular pharmacology and drug
targets
Molecular pharmacology is another interesting
research direction that has significantly contributed to the development of biomedicine in the field
related to the molecular and functional research
of various G-protein coupled receptors (GPCRs).
Significant progress has been made in identification of functional domains that determine differential ligand recognition in melanocortin receptors.
This research line includes the design and testing of
new and improved ligands for numerous GPCRs to
treat dyslipidemia and insulin resistance resulting
in identification of several selective and potent
receptor agonists from a series of chemically synthesised ligands.
The abovementioned achievements would not
be possible without serious investments in infrastructure, education, and training. One of the major
achievements in past years was the opening of the
Biomedical Technology Complex in the spring
of 2016 that is hosting a number of core facilities
at BMC providing state of the art equipment for
biomedical research. This field has attracted many
new researchers: around 60 students carry out their
course, BSc, MSc and PhD projects in BMC annually
providing excellent potential in human resources for
this extensively developing field.
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Practical Results from Applied
Sciences for Latvia’s Economy

Material Science in Latvia and
International Cooperation
Andris Šternbergs, Dr. habil. phys., Institute of Solid State Physics, University of Latvia,
Full Member of the Latvian Academy of Sciences

Materials can enable industrial and commercial
success for existing and not-yet existing products
and processes: they may introduce new functionalities and improved properties adding value to
existing products and processes, thus representing
an invisible revolution. Materials precede the
economic growth, prosperity, security, and quality of
life. Our modern world with computers, with mobile
communications, with advanced means of transport from cars, trains, planes, and even up to the
International Space Station, with renewable energy
harvesting technologies and economic use of energy,
and predictable thermal fusion power plants under
development is implausible without modern materials. Materials science should respond to people’s
needs and concerns with integrated solutions that
tie energy, natural resources, and human health.
Mastering the design, research and development
of new and improved materials will remain the key
factor for achieving the goals.
Advanced material science – nanoscience and
nanotechnology are fields of materials research,
where by controlling and manipulating with material building blocks on the scale of atoms, molecules,
and macromolecules, new parameters of matter are
achieved, which can differ significantly from the
structure and characteristics in macro dimensions,
and being attractive for development of innovative
products.
Since 2005, three National Research Pro
grammes in materials science were launched. The
last one – “Multifunctional Materials and Composites, Photonics and Nanotechnology (IMIS 2)”
(from 2015 to 2018) is realised in four projects:
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(i) Photonics and materials for photonics; (ii) Nanomaterials and Nanotechnologies; (iii) Nanocomposites; (iv) Nanomaterials and Nanotechnologies for
medical application. The Programmes were coordinated by the Institute of Solid State Physics of the
University of Latvia (ISSP UL) with other performers in core group implementing the Programme
being represented by scientists of two largest
Universities – University of Latvia (UL) and Riga
Technical University (RTU).
Materials science profit by multidisciplinary
approach from a wide range of scientific disciplines, such as physics, chemistry, biology, engineering, as well as from wide spectra of available
technologies. Another strong base for development
is international cooperation in research, education and innovation, which creates a long-term,
cultural, environmental, economic, and social value
for society as well, assures that promising results
from applied research find their way to the market.
Hereinafter some most significant achievements in
Latvian material science will be described.

1. Novel materials for infrared
light convertors and white light
sources*
Novel transparent glass ceramics with fluoride
nanocrystals doped with rare-earth ions have been
sintered. The important optical properties for applications have been optimised, by controlling the size
of the nanocrystals and concentration of the rareearth ions, namely, the luminescence efficiency and
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[5]. To obtain p-type material, TTT is doped with
iodine during vacuum deposition of thin films or by
postdeposition doping using controlled exposure to
iodine vapours. Thermal co-deposition in vacuum
of TTT and tetracyanoquinodimethane (TCNQ)
is used to prepare n-type thin films. The attained
thin films are characterised by measurements of
the Seebeck coefficient and electrical conductivity.
The Seebeck coefficient and conductivity can be
varied by altering the doping level. Opportunities to
increase thin film electrical conductivity should be
pursued to raise the power output of the thin film
(Fig. 2).
Fig. 1. UV-excited photoluminescence of rare-earth-ionsactivated oxyfluoride glasses and glass-ceramics (1), (2),
(3), (4) and corresponding colour coordinates in the
CIE1931 colour diagram.

the colour of the emitted light. The obtained oxyfluoride glasses and glass ceramics efficiently transform the infrared radiation (IR) into the visible
light. By variation of the chemical composition, we
obtained materials which emit eye-pleasant white
light, are long-term durable and applicable in the
light sources. The efficiency of the materials and
compatibility with optical waveguides allow one to
use them for the development of optical sensors and
IR visualisation [1–4].
*

This work has been included by the Latvian Academy
of Sciences in the list of the most significant achievements in Latvian science in 2017.

1.

Krieke, G., Sarakovskis, A., Ignatans, R.,
Gabrusenoks, J. Journal of the European Ceramic
Society, 37, 2017, 1713–1722, DOI: 10.1016/j.
jeurceramsoc.2016.12.023.
Krieke, G., Sarakovskis, A., Springis, M. Journal of
Alloys and Compounds, 694, 2017, 952–958, DOI:
10.1016/j.jallcom.2016.10.156.
Kemere, M., Sperga, J., Rogulis, U., Krieke, G.,
Grube, J. Journal of Luminescence, 181, 2017, 25–30,
DOI: 10.1016/j.jlumin.2016.08.062.
Antuzevics, A., Kemere, M., Krieke, G., Ignatans, R.
Optical Materials, 72, 2017, 749–755, DOI: 10.1016/j.
optmat.2017.07.024.

2.
3.
4.

2. Thin film organic thermoelectric
generator based on
tetrathiotetracene
Thin films of p- and n-type organic semiconductors for thermoelectrical (TE) applications are
produced by doping of tetrathiotetracene (TTT)

Fig. 2. Dependence of the Seebeck coefficient and power factor
on electrical conductivity of TTT iodide doped thin films for
reactive deposited (hollow symbols) and postdeposition doped
samples (filled symbols).

5.

Pudzs, K., Vembris, A., Rutkis, M., Woodward, S.
Advanced Electronic Materials, 3, 2017, 1600429,
DOI: 10.1002/aelm.201600429.

3. Nanomaterials and
nanotechnologies for medical
applications
New and improved innovative materials for
medical applications, including implants for tissue
replacement and regeneration were developed.
Fundamental and applied research results in this
field and the latest advances in the nanotechnology
industry are considered. Combined experience of
internationally recognised experts with a motivated
team of young talented scientists and specialists
resulted in multidisciplinary coordinated research
(Fig. 3).
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Fig. 3. Nanomaterials and nanotechnologies for medical application:
1 – Modification of calcium phosphates with therapeutically active ions [6];
2 – Development of antibacterial calcium phosphate scaffolds for drug delivery [7];
3 – Organic/inorganic composites for bone tissue engineering [8];
4 – Practical application of organic/inorganic composites in cranio-maxillo-facial surgery [9].

6.

7.

8.

9.
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Robinson, L., Salma-Ancane, K., Stipniece L.,
Meenan, B. J., Boyd, A. R. The deposition of strontium
and zinc Co-substituted hydroxyapatite coatings.
J. Mater. Sci. Mater. Med., 28 (3), 2017, 1–13.
Dubnika, A., Loca, D., Rudovica, V., Parekh, M. B.,
Berzina-Cimdina, L. Functionalized silver doped
hydroxyapatite scaffolds for controlled simultaneous
silver ion and drug delivery. Ceram. Int., 43 (4), 2017,
3698–3705.
Timofejeva, A., Este, M. D., Loca, D. Calcium phosphate/polyvinyl alcohol composite hydrogels: A review
on the freeze-thawing synthesis approach and applications in regenerative medicine. Eur. Polym. J., 95,
2017, 547–565.
Grybauskas, S., Locs, J., Salma, I., Salms, G., BerzinaCimdina, L. Volumetric analysis of implanted biphasic
calcium phosphate/collagen composite by three-
dimensional cone beam computed tomography head
model superimposition. J. Cranio-Maxillofacial
Surg., 43 (1), 2015, 167–174.

4. Nanocomposites
In the Institute of Polymer Materials (IPM),
Faculty of Materials Sciences and Applied Chemistry,
RTU, functionalisation methods of carbon nanotubes with ionic liquids and thiophene derivatives
have been developed to modify composite properties,
as well as to improve compatibility with suitable
polymer matrices [10, 11]. Technologies for manufacturing of thermoplastics composites, modified
with various functional fillers have been elaborated
to develop: 1) innovative polymer nanocomposites
for electromagnetic radiation shielding; 2) biodegradable compositions for 3D printing; 3) ecological
polymer-wood composites.
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10. Franciszczak, P., Merijs-Meri, R., Kalniņš, K.,
Błędzki, A. K., Zicans, J. Short-fibre hybrid polypropylene composites reinforced with PET and Rayon
fibres – Effects of SSP and interphase tailoring.
Composite Structures, 181, 2017, 121–137.
11. Merijs Meri, R., Zicans, J., Maksimovs, R., Ivanova, T.,
Kalnins, M., Berzina, R., Japins, G. Elasticity and
long-term behavior of recycled polyethylene terephthalate (rPET)/montmorillonite (MMT) composites.
Composite Structures, 111 (1), 2014, 453–458.

5. Nanomechanics of individual
aerographite tetrapods
In the one of very rare publications in Nature
Series journal, Nature Communications [12], joint
experimental studies of the University of Latvia
and University of Alberta (Kiel, Germany) to investigate the mechanical properties of aerographite
(the lightest material in the world) are described.
The corresponding modelling was performed at the
University of Trento in Italy.
Carbon-based three-dimensional aerographite
networks, built from interconnected hollow tubular
tetrapods of multilayer graphene, are ultra-lightweight materials recently discovered and ideal for
advanced multifunctional applications. In order to
predict the bulk mechanical behaviour of networks
it is very important to understand the mechanics
of their individual building blocks. Here we characterise the mechanical response of single aerographite
tetrapods via in situ scanning electron and atomic
force microscopy measurements. To understand the
acquired results, which show that the overall behaviour of the tetrapod is governed by the buckling of
the central joint, a mechanical nonlinear model was
developed, introducing the concept of the buckling
hinge. Finite element method simulations elucidate
the governing buckling phenomena. The results
are then generalized for tetrapods of different sizescales and shapes. These basic findings will permit
better understanding of the mechanical response of
the related networks and the design of similar aerogels based on graphene and other two-dimensional
materials.
12. Meija, R., Signetti, S., Schuchardt, A., Meurisch, K.,
Smazna, D., Mecklenburg, M., Schulte, K., Erts, D.,
Lupan, O., Fiedler, B., Pugno, N. M., Mishra, Y. K.,
Adelung, R. Nanomechanics of individual aerographite tetrapods. Nature Communications, 8, 2017,
14982.

Fig. 4. (a) Schematic illustration of the formation of t-AG from
sacrificial tetrapodal ZnO (t-ZnO) in the CVD process;
(b, c) typical high-resolution SEM images corresponding to
t-ZnO (left) and converted t-AG networks (right), respectively;
(d) further high-resolution SEM image from the tip and middle
of a t-AG arm; (e) TEM bright field image of an AG tube with
closed walls.

6. Properties of supermagnetic
liquids
Liquid magnetic materials exhibit unusual
surface instabilities. Ref. [13] describes surface
instabilities in a new type of liquid magnetic material, a colloidal liquid with a high concentration of
magnetic particles. This is a unique liquid the properties of which are determined by magnetic interactions between the particles. Little to no research
has been devoted to such systems until now. Based
on shape instabilities in magnetic droplets discovered in 1994 [14], Ref. [13] determines the physical
properties of the magnetic liquid – the magnetic
permeability (which attains values of 10 and more,
quite unusual for a liquid), viscosity and surface
tension (also possibly determined by magnetic interactions). In order to determine these properties the
shape bifurcations of magnetic droplets illustrated
in Fig. 5 were used. To the best of our knowledge,
no analogous numerical algorithms have been
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Fig. 5. Shape bifurcations of a supermagnetic droplet in the plane of a rotating magnetic field

described in the scientific literature before now. This
development has enabled research into the physical
properties of these unusual liquids.

to recent studies on copper nitride [15] and yttrium
oxide [16] – materials with potential applications for
solar energy and fusion reactors.

13. Erdmanis, E., Kitenbergs, G., Perzynski, R., Cēbers, A.
Magnetic micro-droplet in rotating field: numeric
simulation and comparison with experiment. Journal
Fluid Mech., 2017, 821, 266–295.
14. Bacri, J. C., Cebers, A., Perzynski, R. Behaviour of a
M. F. drop in a rotating magnetic field. Phys. Rev. Lett.,
1994, 72, 2705–2708.

15. Timoshenko, J., Anspoks, A., Kalinko, A., Kuzmin, A.
Thermal disorder and correlation effects in anti-
perovskite-type copper nitride. Acta Mater., 129, 2017,
61–71.
16. Jonane, I., Lazdins, K., Timoshenko, J., Kuzmin, A.,
Purans, J., Vladimirov, P., Gräning, T., Hoffmann, J.
Temperature-dependent EXAFS study of the local
structure and lattice dynamics in cubic Y2O3.
J. Synchrotron Rad., 23, 2016, 510–518.

7. Materials structure studies
using reverse Monte Carlo
method
X-ray absorption spectroscopy allows one to
obtain detailed information on the local environment of certain chemical elements in crystalline,
nanostructured, amorphous and liquid compounds,
as well as in gases. A new numerical simulation
method based on reverse Monte-Carlo and evolutionary algorithm approaches (see Fig. 6) has been
developed at ISSP UL for the analysis of X-ray
absorption spectra of crystalline and nanocrystalline materials. The developed method significantly
expands the applicability of X-ray absorption spectroscopy, allowing to study the anisotropy and correlation of atomic motion and to perform analysis of
distant coordination shells. During recent years, the
method has been widely used in a number of studies
within national and international (EUROfusion)
scientific projects in the field of material science.
Among them, particular attention should be paid
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Fig. 6. New numerical simulation method for analysing X-ray
absorption spectra of crystalline and nanocrystalline materials
based on reverse Monte-Carlo and evolutionary algorithm
approaches
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8. CAMART2 –
The Excellence Centre of
Advanced Material Research
and Technology Transfer
On 23 November 2016, the EC announced the
10 winners of the tender “Widespread 1-2014:
Teaming”. A total of 169 submitted proposals were
evaluated in a two-stage process, and a multinational group of experts selected ten out of these to
be funded. The proposal CAMART2, submitted by
ISSP UL, was ranked as number five, and is the only
project in the Baltic Sea region, which has a support.
Project duration is seven years (from 2017 to 2023)
and a total budget is 31 million euro. The programme
“Horizon-2020” with a budget of 15 million euro
will support institutional development related
costs of the Centre including that for the planned
increase of scientific capacity near twofold. In addition to this, 16 million euros from the EC Structural
Funds, provided by the State of Latvia, is expected
to invest for the complementary development of
scientific infrastructure. Teaming project aims to
foster knowledge transfer via partnership between
internationally leading scientific institutions by
supporting the creation of new centres of excellence or upgrading existing ones in low R&D&I
performing countries doing strong collaboration
with businesses and building strong infrastructure base for enabling business-oriented research
and technology transfer (TT) activities. With an
emphasis on technology transfer and motivated
upgrade of the existing Centre to CAMART2 project
proposal had won the first bonus. Another significant plus factor was a choice of strong, active, and
responsible partners: the Swedish Royal Institute of
Technology (KTH) and research institute RISE ICT.
Mainstream development of the project is defined
in line with the Latvian Smart Specialisation
Strategy (RIS3) “Intelligent materials, technology
and engineering” and announced by EC Key
Enabling Technologies (KET): Intelligent materials;
Smart production; Photonics; Nanotechnology;

Fig. 7. International development team of CAMART2.
From the left: Andris Anspoks, Andris Ozoliņš, Mārtiņš Rutkis,
Teresita Qvarnström (RISE ICT), Andris Šternbergs,
Līga Grīnberga, Nils Nordell (KTH), Anatolijs Šarakovskis

Micro- and Nano electronics. CAMART2 R&D&I
activities will be focused on: (i) Functional materials
for electronics and photonics; (ii) Nanotechnology,
nano-composites and ceramics; (iii) Thin films and
coating technologies; (iv) Computational material
science by atomistic scale modelling of technologically important materials and devices.
The mission of CAMART2 is to serve as a knowledge base and key enabler for materials physics
development relevant for academia and industry:
(i) by promoting scientific excellence; (ii) by forming
strong networks with academia and industry for
knowledge exchange; (iii) educating new generations of students; (iv) triggering new business and;
(iv) facilitating technology transfer to industry.
Excellent frontier and curiosity-driven research
and innovation, promotion of targeted international cooperation and exchange of talents, access
to world-class research infrastructures, remain the
main criteria for successful advancement of material science in Latvia.
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Fig. 1. First reinforced concrete viaduct built in Riga in 1910 [2]

Fibreconcrete – Short Fibre
Composite Materials
Andrejs Krasņikovs, Dr. sc. ing., professor at the Riga Technical University,
Vice President of the Latvian Academy of Sciences

Introduction. Concrete. Composite
materials with concrete matrix
Composite material (CM) is a material produced
out of two or more materials, and each of these
materials in the composition retains its physical and
mechanical properties; they are chemically interconnected, forming internal boundaries. Occasionally,
materials are joined mechanically, thanks to the
surface roughness. As a result, some properties
(mechanical, thermal, physical, chemical, etc.) of
a composite material can surpass the properties of
individual composing materials. The question is –
may the opposite situation be also true? The answer
is – why not. Only in this case interest in this material will be low from the industrial perspective. Here
again, it is important to remind that, when joining
materials, boundaries are formed between them,
and in this CMs substantially differ from the alloys.
Composite materials whose main purpose is to
create load-bearing structures are called structural
CMs. In such CMs one material is always called a
matrix, the rest – as reinforcement elements or reinforcement. It is worth mentioning that if a material
with necessary, yet non-existent properties is under
investigation and subsequently such a material is
fabricated, immediate problem arise concerned with
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its technological manufacturing. Such a technique
can be related with improvement of the existing technology or creation of a completely new technology.
In modern times, concrete is a material that
people use and produce in the largest amounts
compared to all other materials. Conventional concrete is made up of cement stone (usually Portland
cement with water that hardens as a result of hydration chemical reaction), coarse aggregates (stone
splinters or pebbles) and fine aggregates (sand
of various fractions) [1]. When water is added to
cement, a chemical reaction takes place, which
leads to a chemical bond between part of water molecules in the mixture. Crystals are formed, they
connect and grow, covering sand grains and stone
splinters. Ordinary concrete is porous, like a stone
sponge. These pores are open, filled with air and
water that has not participated in the hydration
reaction. Concrete is a CM, because it has a matrix
(cement stone) and reinforcement – stone splinters
or pebbles. Addition of steel reinforcement to concrete provides reinforced concrete. In the territory
of Latvia, the first stone buildings appeared at the
beginning of the 13th century; in these buildings
boulders were connected with lime mortar.
The use of concrete in building constructions
in the modern sense (in the form of reinforced
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concrete) has begun in the second half of the 19th
century, and the first patent for reinforced concrete
was received within that period. In Riga, in 1910,
the first reinforced concrete viaduct was constructed
across the railway rails (Fig. 1) [2].
Concrete tensile strength is lower than its
compressive strength. In order to increase the
tensile strength of the structure, concrete was
traditionally reinforced with steel bars. In the
1960s and 1970s, polymer matrix CMs with metal,
glass, carbon boron or aramid fibre reinforcement appeared. The reinforcement often was short
fibres chaotically distributed in the matrix volume.
Attempts to reinforce concrete with short steel
fibres (steel cable pieces, pieces of wire) were carried
out in laboratories of different countries. In Riga,
such investigations were made by Riga Technical
University (then the Riga Polytechnic Institute)
researchers V. Kravinskis, D. Āboliņš, G. Kunnoss
and their colleagues [3]. Concrete reinforced with
short fibres start to call fibre concretes. The fibre
concrete technology was not widely used, because
highly workable were only concretes with low fibre
concentration and low strength.
In the 1990s, significant changes occurred in
the field of traditional concretes. By using micro
and nano reinforcement (micro silica, fly ash,
etc.) concretes with compressive strength higher
than 200 MPa were obtained and their production technology was elaborated (at the annual
Latvian Concrete Union Olympiad, in 2013, RTU
students made concrete cubes 100 × 100 × 100 mm
with compressive strength equal to 490 MPa). For
comparison, the strongest concrete used to date in
Latvia is a concrete with compressive strength of
60 MPa (bridge pylon in Riga). Intensive use of plasticizers (polymer based) in the technology of concrete
manufacturing leads to creation of self-compacting
concrete – it is a highly workable concrete (easily
filling, without voids, corners of complex geometry
forms and does not creates caverns in case of dense
reinforcements), reducing the need for concrete
vibration during its compacting. Fibre concrete
exploration got a second breath. Steel producers
began to produce steel fibres. Different fibres manufacturers produce different deformed-form fibres
with the aim to improve fibre anchoring ability in
the concrete matrix [4].
Figure 2 shows the various types of steel fibres
available on the market. Currently, short steel fibres
have an affordable price, they are produced using
traditional technologies, they have high strength
and stiffness. A higher fibre tensile strength can

a

b

Fig. 2. Steel fibres produced by various manufacturers for
concrete disperse reinforcing (a) and (b) [4]

be obtained using steel wire with a diameter in
the micron range, however, such fibres are expensive and very sensitive to corrosion. Traditionally,
short fibres used for concrete disperse reinforcement are manufactured from insulated steel wire,
thin steel strip or steel split blocks [5]. Fibre diameters D vary from 0.15 mm to 1.5 mm and lengths L
are 30 or even 150 times bigger than the diameter.
The ratio R = L / D is used to indicate the fibre. By
increasing the parameter R, the workability of the
concrete will be reduced and at the same time the
fibre pulling-out force will increase (in case fibres
pull out of the concrete without rupture). Fibres
cross-sectional shape may be round, rectangular, or
irregular. During the last decade, in the Concrete
Mechanics Laboratory of Riga Technical University
systematic studies of the mechanical properties of
fibre concrete were carried out. Research results are
reflected in more than 80 scientific publications and
twenty-five received patents. Five doctoral theses
in engineering science were successfully defended.
Further some of the obtained research results are
shown.
Elastic steel fibre in a concrete matrix [7–11]
Fibre / matrix boundary studies for cementbased composites are important for two reasons.
The first is related to the predictive ability of analytical and numerical models to determine the separation and the peculiarities of pulling out the fibre.
These peculiarities include composite strength, fracture energy, fatigue behaviour, stiffness, and energy
absorption capacity. In addition, there is sufficient
evidence that the long-term sustainability of the
CM is related to changes in boundary properties
for different fibre CM. Due to linear elastic deformation, many micromechanical mechanisms can
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Fig. 3. Concrete samples in fibre pull-out experiments: a) concrete sample consists of two parts separated by plastic film,
fibres is joining them; b) fibre pull-out FEM simulation results; c) distribution of stresses along the fibre (FEM simulation results)

be activated. At the same time, the integrity of the
fibres and their rupture in a large extent depends
on the strength of the boundary, the length of the
fibres, and their material strength.
Thus, to predict the properties of such a
composite material, it is necessary to describe fibre
/ matrix boundary failure modes and use them in
composite material models. Experimental samples
were prepared with a fibre submerged into concrete
for experimental determining of the fibre pull-out
resistance. Each sample contained two concrete
blocks in which fibre was immersed. Fibre joined
both concrete blocks. The shape of the samples is
shown in Figure 3. As shown in the figure, the steel
fibre is embedded along the vertical symmetry axis
in the concrete blocks. A thin plastic separator was
placed between the concrete blocks to ensure that
the applied force is transferred from one concrete
piece to another through the fibre, thus allowing
to pull out the fibre during the experiment. The
pull-out process was modelled numerically using the
finite element method (FEM) computer software.
During the research, mechanical stresses distribution around the fibre was determined during its
pulling out. Modelling results were validated by
experiments.

phenomena (for example, friction, matrix shrinkage,
fibre plasticity) in the process of pulling out one
fibre in comparison with experimental data. Pulling
out a steel fibre out of a concrete matrix, numerical
parameters values were successfully obtained and
analysed (see Figs. 4 and 5).
Different geometric fibres were investigated
in experiments, with common fibre length 50 mm.
Specimens shape was chosen so that it could easily
be adapted to the shape of the test machine grips. In
published works, five different immersion lengths
were used for each fibre type – 25 mm (symmetrically
inserted 50 mm long fibre), 20 mm, 15 mm, 10 mm,
and 5 mm. Experimental data were obtained for

a

Steel elasto-plastic fibre in a
concrete matrix [12–13]
Let us compare numerical simulation results
with experimental data for pulling one fibre out
of the elastic matrix. We will look at experiments
where one steel fibre is pulled out of a high-strength
concrete matrix. Numerically (using FEM) friction between fibre and matrix, as well as elastic
and plastic deformations of the fibre was simulated
and studied. The purpose of numerical modelling is
to evaluate the importance of various mechanical
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b

Fig. 4. FEM modelling of steel elastic-plastic fibre extraction.
a) distribution of stresses in the straight fibre at the pull-out;
b) FEM model for fibre embedded under the angle to pulling out
force direction

40

45
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straight steel fibres with a round cross-section and
a diameter equal to 0.75 mm. Fibres were oriented
under different angles with respect to pulling out
force direction. The dependence of the resistive force
on the length of the pulled fibres placed at different
angles was determined. The obtained results were
compared with numerical modelling data.
Experimentally, for each fibre insertion configuration, nine samples were made and tested, thus
ensuring the possibility to obtain results for statistical parameters calculation. Fibre pull-out tests
were performed using the Zwick / Roell Z150 test
machine, ensuring constant displacement 10 mm
per minute. Load-defining auxiliary equipment with
a maximal tensile force of 1 kN was used. The fibre
pulling out displacement was determined using an
externally located video extensometer “Messphysik”
with the goal to determine the mutual distance
between two parts of the concrete matrix pieces.
By analysing the applied pull-out force-displacement curves, it is easy to conclude that steel fibres
with different orientation and immersion depth are
differently involved in micromechanical pull-out
processes. Initially, the fibre and the surrounding
concrete matrix elastically deforms. Linearly elastic
fibre-matrix deformation is interrupted by separation of contact surfaces resulting from weak adhesion between the concrete matrix and the surface
of the steel fibre. These mechanisms were numerically investigated [13, 14] using fracture mechanics
techniques.
The cylindrical crack between the fibre and
matrix extends over the length of the fibre until
the fibre is completely removed from the concrete
matrix. When surfaces are moving, friction force
forms between the fibre and the concrete matrix.
If the steel fibre is oriented at an angle to the load
direction, part of the pulling force is the force that
is bending fibre elasto-plastically. It is obvious that,
in order to deform (straighten) the steel fibre elasto-plastically, is necessary to have enough high
tensile strength of the surrounding concrete matrix.
In the case when the surrounding concrete matrix
is of low strength, in the place of stress concentration where fibre is coming out of the matrix, matrix
spalling is expected.

a

b

Fig. 5. Steel fibre elasto-plastic pulling out of concrete.
(a) Experimental and numerical simulation curves for fibre
inserted in matrix at depth 10 mm; fibre is oriented at an angle
equal to 45° to the applied force direction; b) FEM calculated
distribution of stresses in a fibre submerged in a matrix at a depth
of 10 mm; fibre is oriented at angle of 20° to the applied force
direction. The fibre deforms in an elasto-plastic way

a

Steel fibre concrete strength [10, 12]
Fibre concrete strength and mechanical load
bearing capacity were numerically (using FEM
modelling) and experimentally investigated,
changing type of fibres, fibres concentration and
concrete compressive strength.

b
Fig. 6. a) Concrete with non-random fibre distribution;
b) peristaltic pump for fibre concrete pumping [19]
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Concrete with non-homogeneous and
non-random steel fibres distribution [15–17]
Experimentally samples were fabricated –
concrete beams with layered fibres located in them.
Fibre concrete beams strength and mechanical load
bearing capacity during bending were experimentally investigated by changing the concentration of
fibres and their orientation in layers (Fig. 6a).
Fibre concrete pumping of and fibres
placing in a concrete [18–20]
During research of fibre concrete, technological equipment was invented and developed for
fibre concrete transportation. Peristaltic pumps
of a new type were invented, designed, and manufactured (Fig. 6). Experimental testing of pumps
proved the possibility to use them for pumping of

References
1.
2.

https://en.wikipedia.org/wiki/Reinforced_concrete
h t t p : / / w i k i m a p i a . o r g / 1 1 2 5 5 0 7 9 / l v / Vi a d u k t s p%C4%81r-dzelzce%C4%BCu-Altonavas-iel%C4%81
3. Abolinjsh, D., Kravinskis, V., Lagutino, G. General
Properties of Fibre Reinforced Fine Aggregate
Concrete (Мелкозернистый бетон, аpмированный
обрезками проволоки). Beton i Zhelezobeton, Vol. 5,
1975, pp. 8–11.
4. A. Naaman, Engineered Steel Fibers with Optimal
Properties for Reinforcement of Cement Composites,
J. Adv. Concrete Tech., Vol. 1, No 3, 241–252, Nov,
2003.
5. Betoniek: Staalvezels, 8/28 Sept. 1991. (Cited accord
ing to [6]).
6. Walraven, J. Structural Member Design with new
Types of Concrete: Fibre Reinforces Concrete. Studi
E Ricerche, Vol. 20, 1999. Scuola di Specializzazione
in Construzioni in C. A. Fratelli Presenti – Politecnico
di Milano, Italia.
7. Krasnikovs, A., Khabaz, A., Kononova, O. Numerical
2D Investigation of Non-Metallic (Glass, Carbon)
Fiber Micro-Mechanical Behavior in Concrete
Matrix. Sc. Proceedings of Riga Technical University.
Construction Science, No. 10, 2009, pp. 6 –78.
8. Krasnikovs, A., Khabaz, A., Telnova, I., Machanov
s ky, A., Klavinsh, J. Numerical 3D Investigation
of Non-Metallic (Glass, Carbon) Fiber Pull-out
Micromechanics (in Concrete Matrix). Sc. Proceedings
of Riga Technical University, Vol. 33, Mechanics,
2010, pp. 103–108.
9. Krasnikovs, A., Kononova, O., Machanovsky, A.,
Khabaz, A. Pull-out micro-mechanism for fibers in
concrete. (2012) ECCM 2012 – Composites at Venice,
Proceedings of the 15th European Conference on
Composite Materials.
10. Krasnikovs, A., Kononova, O. and Pupurs, A. Steel
Fiber Reinforced Concrete Strength. Sc. Proceedings
of Riga Technical University, Vol. 28, Mechanics,
2008, pp.142–150.
64

Fig. 7. Fibre-laying harvester [20]

various non-homogeneous, viscous, and paste-like
substances. In order to lay fibres in a concrete layer,
fibre-placing module was invented and made (Fig.7).

11. Pupurs, A., Krasnikovs, A., Pakrastinsh, L. MicroMechanical Stress-State Analysis of Fibre Reinforced
Concrete (FRC). Construction Science, Vol. 7, 2006,
pp. 160–171.
12. Krasnikovs, A., Kononova, O. Strength prediction
for concrete reinforced by different length and shape
short steel fibers. Sc. Proceedings of Riga Technical
University. Transport and Engineering, 6, 2009,
Vol. 31, pp. 89–93.
13. Krasnikovs, A., Kononova, O., Khabbaz, A., Varna, J.
Elasto-plastic single fiber pulling out of matrix with
friction. 16th European Conference on Composite
Materials, ECCM 2014. https://www.scopus.com/
inward/record.uri?eid=2-s2.0 84915819099&partnerID=40&md5=476ee8896f28e847acfc8e98dfff8cf1
14. Krasnikovs, A., Machanovskis, A. Elasto-Plastic
Fiber Pull-Out Modelling. Sc. Proceedings of Riga
Technical University. Transport and Engineering, 6,
Vol. 36, Mechanics, 2015, pp. 55–60.
15. Lusis, V., Krasnikovs, A. Non-homogeneous Layered
Fiber Reinforced Concrete. International Journal of
Civil, Architectural Science and Engineering, 2014,
Vol. 8, No. 4, pp. 92–97.
16. Kononova, O., Krasnikovs, A., Lapsa, V., Kalinka, J.,
Vagele, A. Internal Structure Formation in High
Strength Fiber Concrete during Casting. In:
International Conference on Applied Mechanics and
Mechanical Engineering (ICAMME 2011), Italy,
Venice, 28–30 Nov., 2011. Venice, pp. 1864–1867.
17. Lusis, V., Krasnikovs, A., Kononova, O., Lapsa, V.,
Stonys, R., Macanovskis, R., Lukasenoks, R. Effect
of short fibers orientation on mechanical properties
of composite material – fiber reinforced concrete.
Journal of Civil Engineering and Management,
Vol. 23, 2017, Issue 8, pp. 1091–1099.
18. Lapsa, V., Krasnikovs, A. Linear peristaltic pump
and its working process. Latvian patent LV 14259,
20 April 2011.
19. Lapsa, V., Krasnikovs, A. Linear peristaltic pump.
Latvian patent LV14389, 20 July 2012.
20. Lapsa, V., Krasnikovs, A., Strauts, K. Fiberconcrete
non-homogeneous structure element building technology process and equipment. Latvian patent
LV14257, 20 April 2011.

APPL IED SCIENCES

Research on New Pharmaceuticals
at the Latvian Institute of Organic
Synthesis: Effective Collaboration
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Ivars Kalviņš, Dr. habil. chem., Full Member of LAS
Latvian Institute of Organic Synthesis

The Latvian Institute of Organic Synthesis, a
target-driven research institution that combines
excellence in science with expertise in preclinical
investigations and novel innovative drug discovery, is
at present the largest academic drug discovery and
research centre in the Baltic States. It is no coincidence that such an institute was established in Riga,
given that ever since the time of Wilhelm Ostwald,
the only Nobel laureate born in Riga, there has been
a high level of education for chemists in Riga. Even
prior to the Second World War, a diverse scientific
community had formed in Riga that covered all areas
necessary for the development of new medicines. The
further development of drug research in Riga was
also favoured by the fact that, in contrast to the situation in other science sectors, rather many chemists
stayed in Latvia after its occupation by the USSR and
were able to continue their scientific work.
Solomon Hiller (1915–1975) graduated in organic
chemistry in 1941 just before the arrival of German
troops in Riga, and during the war, he worked in

Fig. 1. Concept put forward by Solomon Hiller for the
multidisciplinary structure of the IOS

factories in Stalingrad and later in Kazan. In
1946, he started work as a junior research assistant at the Institute of Forestry Issues, which was
not a classic academic research institution, since
its staff comprised forestry scientists, biologists,
chemists, technologists. While working in this
stimulating environment, S. Hiller and his collaborators developed antibacterial preparations based
on nitrofuran-derived compounds. Meanwhile, his
group also discovered the so-called Riga method
for the synthesis of an anti-tuberculosis medication – p-aminosalicylic acid. The whole development took only three years from 1948 to 1951, when
the members of the group were awarded the Stalin
Prize. At the beginning of the 1950s, S. Hiller had
probably matured the idea of a new type institute
of organic synthesis, one of applied science, wherein
the pursuit of targeted fundamental research would
ensure qualitative breakthroughs in applied science.
The IOS officially started its activities on 2 January
1957, and S. Hiller defined its three directions of
activity: design and synthesis of biologically active
compounds, and studies of their pharmacological
action and physico-chemical properties; fostering of
the development of a qualified work force in Latvia;
and support to agriculture, medicine, and veterinary medicine. Hiller’s intent was that this institute
should be interdisciplinary, with chemists, pharmacologists, and even medical doctors brought together
under one roof (see Fig. 1). Today, such a concept is
far from surprising for anyone, which is evident in
the make-up of the Horizon 2020 programme and
other research projects, but in the mid-1950s, the
approach was undoubtedly a revolutionary idea.
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Fig. 2. Prof. Ivars Kalviņš, inventor of meldonium
(Mildronate®)

The evolution of the IOS from its foundation to
the present shows that S. Hiller’s strategic plan was
correct. In the period from 1957 until the restoration
of Latvian independence in 1990, the IOS was able
to create 17 new medicines. The immunomodulator
Leakadine (I. Kalviņš) is noteworthy among the
series of anticancer preparations. Dihydropyridine
derivatives foridon and diethone entered clinical
practice (laboratory led by Prof. G. Duburs). Studies
of indandione chemistry yielded omephine, diphenadione, and methindione. The myorelaxant dioxonium has been used in surgical practice, while the
anticholinergic quinotiline was developed as an antidote for myorelaxants. The anticancer preparations
tegafur (Ftorafur®) and imiphos as well as the antibacterial agents furagin and solafur and, of course,
the cardioprotective drug meldonium (Mildronate®)
are past developments that are still applied in clinical practice.
The work that led to the development of meldonium began during the 1970s with the discovery of
a new class of compounds, hydrazinium betaines.
Initially, a group of researchers under the guidance
of I. Kalviņš (Fig. 2) sought to discover a stress-protective medicine with a chemical structure similar
to that of a natural compound found in the human
body, gamma-butyrobetaine (GBB), which is derived
from proteins containing methylated lysine and then
converted to carnitine. This work led to synthesis
of meldonium, a molecule that can replace GBB in
the active centre of the enzyme that transforms
GBB into carnitine in the human body. Meldonium
also inhibits certain transporter proteins involved
in the transport of GBB and carnitine in the body
(B. Simhovich and co-workers). Later, pharmacologists discovered that, as a result of exposure to
meldonium, the level of GBB in the body increases,
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but the concentration of carnitine decreases,
followed by a shift in energy metabolism from
fatty acid oxidation to carbohydrate metabolism
(M. Dambrova, E. Liepiņš). Although the organism
produces significantly more energy from each gram
of fatty acids than from each gram of carbohydrates, fat metabolism requires more oxygen than
glucose metabolism. Thus, meldonium is able to
improve energy production in tissues where oxygen
supply is limited. Since oxygen deficit is continuous
in patients suffering from circulatory disorders in
particular ischaemic heart disease, meldonium is
successfully used clinically as a cardioprotective and
anti-ischaemic drug.
Mildronate® became an increasingly popular
medication thanks to its safety profile and lack
of side effects. In the first half of the 1990s, the
intellectual property rights to Mildronate® were
acquired by JSC Grindeks. Thanks to the investments made by JSC Grindeks, clinical trials on the
long-term efficacy of Mildronate® for the treatment
of heart failure were performed, which confirmed
that Mildronate® can be safely and effectively
used continuously for at least a year. The production and export volumes of Mildronate® grew from
year to year, reaching a value of tens of millions
of LVL. In the meantime, IOS scientists, together
with professionals from JSC Grindeks, continued
the development of highly effective finished dosage
forms – capsules and injection solutions – as well as
the introduction of new manufacturing technologies
(J. Lemba, I. Kramzaka, A. Sidorov, etc.).
The collaboration between IOS and JSC
Grindeks (V. Jākobsons) in the field of pharmacological research of meldonium was resumed in
the beginning of the 2000s. The Laboratory of
Pharmaceutical Pharmacology of IOS (led by Prof.
M. Dambrova), in collaboration with experts in
bioanalytical chemistry (led by O. Pugovičs) and the
Biochemistry Group (led by N. Sjakste), conducted
extensive research on mechanisms of action of
meldonium. The results have been published in
numerous internationally recognised scientific journals, providing Western scientists with information
about the in vivo effects of meldonium. It was proven
that meldonium not only modulates energy metabolism but also prevents the formation of atherosclerotic lesions in blood vessels (R. Vilšķērsts), as well
as improving insulin sensitivity in animals with
type-2 diabetes (E. Liepiņš). IOS scientists have
shown that meldonium is the world’s first medication able to reduce the level of trimethylamine
N-oxide in humans (M. Dambrova), pointing to a
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Fig. 3. The drug discovery and development platform
of the Latvian Institute of Organic Synthesis

possible new clinical application of meldonium for
the prevention of atherosclerosis in cases of excessive dietary intake of carnitine (especially with red
meat). Currently, Mildronate® is one of the most
widely recognised Latvian brands in the world, as
well as one of the most exported high-tech products,
and contributes a significant share of the income of
the pharmaceutical companies in Latvia.
With support from the European Structural
Funds and other internationally funded projects,
during the last decade, IOS has upgraded its
research infrastructure and introduced the most
advanced methods for drug discovery and development (Fig. 3). The Institute has become an acknowledged partner institution in both the academic
community and applied research projects not only
in Latvia but also internationally. In the last science
evaluation exercise in Latvia, an international team
of experts ranked the IOS as the leading scientific
institution in our country, awarding the highest
rating of five stars out of five possible.

The achievements of Latvian scientists in both
fundamental science and applied research are annually evaluated by the LAS. The results obtained by
the research teams of the IOS have been rewarded
with recognition on multiple occasions. Traditionally,
the success of IOS is based on its strong organic
and medicinal chemistry competences, as well as
close scientific collaboration between chemists and
pharmacologists. A multidisciplinary team of scientists has worked successfully on multiple projects
discovering new cardioprotective drugs. Analysis
of the mechanisms of action of meldonium and its
target proteins allowed the launch of a dedicated
programme for the synthesis and biological activity
testing of new substances in 2007 (see Fig. 4). In a
study funded by the National Research Programme,
important conclusions were drawn about the molecular mechanism of action of the compound. As a
result, two years later, IOS scientists discovered a
more active, promising lead compound, methyl-GBB
(I. Kalviņš, M. Dambrova, E. Liepiņš, O. Pugovičs,

Fig. 4. Discovery and development of the new cardioprotective candidate drug methyl-GBB
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E. Loža). The new compound was expected to have
a significantly higher therapeutic effect than meldonium, since the dose used in studies was about five
times lower, while the effectiveness in reducing the
infarction area was at least twice of that of meldonium. This series of investigations was recognised
as an outstanding achievement of Latvian science in
2009.
Continuing their research on the recently discovered cardioprotective drug candidate methyl-GBB,
IOS scientists, for the first time since the restoration
of Latvia’s independence, in cooperation with the
local pharmaceutical manufacturer JSC Grindeks,
were able to complete a number of chemical and
preclinical studies of methyl-GBB. The members of
this team (M Dambrova, S. Grīnberga, I. Kalviņš,
J. Kūka, E. Liepiņš, D. Loļa, E. Loža, O. Pugovičs,
R. Vilšķērsts; Dr. med. Ilmārs Stonāns, Latvian
Institute of Organic Synthesis, JSC Grindeks) were
awarded the LAS diploma for the most significant
achievement of Latvian science for practical applications in 2013. The knowledge thus obtained
provided the opportunity to identify additional
therapeutic indications of the new drug candidate,
greatly broadening the potential clinical use of this
molecule. Studies carried out in the drug discovery
programme demonstrated that the bioavailability,
metabolic stability and pharmacokinetics of the
newly discovered drug substance fully comply with
the standards normally applied to substances used
in clinics. The IOS team has also developed a new
method for producing the candidate drug on an
industrial scale.
Similarly, in 2008, preparative methods were
developed for the synthesis of pure optical isomers
of biologically active compounds, and their properties were explored, raising the possibility of
developing more effective therapeutic agents
(I. Kalviņš, E. Lukevics, M. Dambrova, A. Krauze,
and G. Veinbergs). Collaboration between chemists
and pharmacologists has revealed significant differences in the pharmacological effects of enantiomers
of organic compounds (CNS, cytostatic and cardiovascular effects). These findings form the basis for
generating new selective therapeutic agents from
these compounds.
On many occasions, IOS scientists have reported
their participation in the development of new
drug candidates in cooperation with international
partners. For example, the scientists of the IOS
Laboratory of CNS Active Compounds participated
in a research project of the German company Merz
Pharma GmbH devoted to the development of a new
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concept for the treatment of late complications of
Parkinson’s disease, such as dyskinesia. A report
on the successful Phase I clinical trial of a new
drug substance for the treatment of late complications of Parkinson’s disease (J. Fotins, A. Gutkaits,
I. Kalviņš, R. Zemribo, V. Kauss, IOS cooperation
with Merz Pharma GmbH, Germany) was included
in the list of significant science achievements issued
by the LAS in 2011. On 3 July 2014, the US Food
and Drug Administration (FDA) authorised the use
of the anticancer drug belinostat (PXD101, market
name: Beleodaq®) for the treatment of peripheral
T-lymphoma, the active substance of which was
discovered by IOS (K. Dikovska, I. Kalviņš, E. Loža).
This result headed the list of significant achievements issued by the LAS because the discovery of
belinostat was the first case in the history of the
independent state, when the IOS team of scientists proved their ability to cooperate effectively
with colleagues from other countries as equal partners in the international consortium of researchers,
successfully developing an original medicine. The
research aiming to develop a new anticancer medicine began in the late 1990s by collaboration between
the team of the IOS Laboratory of Carbofunctional
Compounds and their Danish and UK colleagues.
Although the substance, today known as belinostat,
was first synthesised in 2001, several hundred active
compounds have since been synthesised for in-depth
studies of the mechanism of action of the new medicine. In parallel with medicinal chemistry studies,
the IOS team predicted and synthesised the metabolites of belinostat, while the work of chemists on
this preparation was almost fully completed only in
2012.
IOS has also been successful in the development of new methodologies for organic synthesis.
In 2012, LAS noted the innovative methodology of
the synthesis of organic compounds, based on functionalisation of the most widely encountered and, at
the same time, the least reactive carbon-hydrogen
(C-H) bonds. (D. Lubriks, I. Sokolovs, E. Sūna). The
direct conversion of C-H bonds into C-C, C-N, and
C-O bonds is one of the major challenges in organic
chemistry. IOS researchers have found an efficient
and inexpensive solution to the problem based on
the use of hypervalent iodine compounds in the presence of copper catalysts. The results of this research
have been published in the world’s leading organic
chemistry journals.
The search for new anticancer medicines
is successfully ongoing at the IOS. In 2015, the
LAS rewarded a study carried out by the OSI
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Fig. 5. Osvalds Pugovičs, Director of the IOS, introducing the possibilities opened by the EU-OPENSCREEN

Pharmacomodulators Synthesis Group that
resulted in the discovery of original selenium-containing anticancer leading compounds, which inhibited in vivo tumour development by up to 100%.
(P. Arsenjans, I. Šestakova, I. Domračova, E. Paegle,
J. Vasiļeva). The knowledge gained thereby led to
the synthesis of new and promising selenium-containing anticancer agents that are able to suppress
tumour growth or prevent its early-stage growth.
The results of this series of studies not only provide
opportunities for further development of prospective candidate compounds but also form the basis
for research on a new type of anticancer drugs.
Future expectations of the IOS are linked to
closer integration in the European Research Area by
further expansion of links with its well-established
partners worldwide. One example of this process is
inclusion in the European Research Infrastructure
Consortium EU-OPENSCREEN (see Fig. 5). On
15 May 2017, Latvia formally confirmed its intention
to partner, and on 20 October, the IOS was nominated as the national node of the consortium. The
EU-OPENSCREEN multidisciplinary approach,
combining chemists, engineers, biologists and IT
specialists to work together, aims to mitigate the
existing fragmentation of European science in the
field of chemical biology and to promote innovation
in the pharmaceutical industry, clinical research,
diagnostics, systems biology and structural biology.
The participation of Latvia in the EU-OPEN
SCREEN infrastructure consortium (ERIC) will
be mutually beneficial. It is expected that the
long-term experience of IOS in drug discovery and
models for testing of the biological activity of newly
synthesised compounds, including in vivo testing of
activities, will make an important contribution to
the goals and objectives of the EU-OPENSCREEN.

The membership of IOS in the EU-OPENSCREEN
infrastructure consortium will make full use of the
Institute’s research capability and infrastructure.
Participation in the consortium will both contribute
to the building of an infrastructure of European
significance and, in the long run, strengthen and
develop the excellence and competitiveness of
Latvian science.
Supported by the EU Structural Funds,
IOS has also started constructing a Centre of
Phytochemistry. The aim of this project is to create
a new centre to develop technologies for the manufacturing of biologically active preparations and
food supplements from natural sources, as well as
to conduct pharmacological testing and analytical chemistry studies. Justification for the project
idea comes from increased demand for phytopharmaceuticals, phytocosmetics, and phytonutrients,
resulting from changing consumer preferences in
favour of natural, organic, phytogenic, pharmaceutical, and cosmetic products. The project results
will improve the availability of technology transfer
infrastructures and knowledge in Latvia, thereby
stimulating the transfer to the commercial market
of newly discovered or improved biologically active
substances, stimulating the production of high
added-value products in the European Union and, in
particular, in Latvia.
The IOS fostered by S. Hiller is entering the
next century of the state of Latvia as a sophisticated,
internationally recognised and modern scientific
institution, a continuing success story of innovative applied research based on academic excellence,
acting in cooperation with national and international partners.
Translated by Eduards Bruno Deksnis
Edited by American Journal Experts (AJE)
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Team Science: the Future of Medicine
Cardiology as an Example
Andrejs Ērglis, Dr. med., professor at Pauls Stradiņš Clinical University Hospital, University of Latvia,
Vice-President of the Latvian Academy of Sciences

Pauls Stradiņš has said that medicine is a craft,
science, and art at the same time. While the art of
healing the sick is as old as humanity itself, the scientific basis of modern medicine was formed only in
the late 19th century. Over the years, the science has
made a shift from single-investigator, usually unidisciplinary findings to multi-, inter-, and transdisciplinary health care team or so-called team science.
Atherosclerosis is the main cause of death and
disability in Latvia. It is a chronic diffuse inflammatory process affecting different vascular beds
and causing coronary, cerebrovascular, and peripheral arterial disease. The left main (LM) – the
most proximal part of the left coronary artery – is
the most important structure in the human arterial vascular tree (Fig. 1A). Most patients with LM
disease are symptomatic and have a very high risk of
major cardiovascular events; furthermore, the acute
closure of this segment is often fatal. Therefore,
besides lifestyle modification and medical therapy,
revascularisation of the plaque-obstructed segment
is indicated to reduce symptoms of ischemia,
improve quality of life, and reduce mortality.

Coronary revascularisation for left
main disease
The first available technique for the treatment
of coronary artery disease, including significant LM
disease was coronary artery bypass graft surgery
(CABG) – a procedure that uses patient’s own veins
(usually from the legs) or arteries to bypass narrowed areas and restore blood flow to heart muscle.
It was introduced in the 1960s by cardiac surgeons
R. H. Goetz, V. Kolesov, H. Garret, R. Favaloro, etc. in
the world, and the 1970s, in Latvia, by cardiac surgeons O. Putniņš, J. Volkolākovs, R. Lācis. Since the
1980s, several studies have reported survival advantage of CABG compared to medical therapy alone in
patients with LM disease or three-vessel disease.
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A decade later (1977, Switzerland) German
cardiologist A. Grüntzig performed the first percutaneous transluminal balloon angioplasty (a catheter system was introduced through femoral or
radial artery under local anaesthesia to dilate a
stenotic artery by controlled inflation of a balloon) –
a less invasive revascularisation technique, nowadays known as percutaneous coronary intervention
(PCI). The first PCI in Latvia was made in 1990
(A. Ērglis, A. Dombrovskis). Initial experience
showed that the most suitable lesions for balloon
angioplasty were proximal lesions, however, the first
procedures in LM lesions failed because of peri-procedural complications and incomplete dilatation due
to underestimation of the extent of the atherosclerotic process within the vessel wall. For many years,
CABG has been regarded as the gold standard for
the treatment of LM disease and PCI was reserved
for patients who were deemed inoperable or emergency cases.
Subsequent improvement in percutaneous techniques, including introduction of coronary stents
(tiny metal tubes), have rejuvenated interest in
PCI for LM. Many studies have been conducted to
evaluate the efficacy of different revascularisation
methods in patients with LM lesions.
Ten years ago, we performed the first random
ised study ever in the world to compare PCI with
bare-metal stent (BMS) and first-generation drug
(paclitaxel)-eluting stent (DES) in 103 patients
with unprotected LM lesions. At six months, there
were only two deaths (1.9% in each group), no stent
thrombosis was detected, and the major adverse
cardiac event-free survival rate was 70% in BMS and
87% in DES patients (p = 0.036) mostly driven by a
marked reduction in target lesion revascularisation
with paclitaxel eluting stent and the benefit of DES
implantation was observed up to three years after
intervention. It is important to mention that all
interventions were performed using intravascular
ultrasound (IVUS) guidance and atherosclerotic
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plaque modification with cutting balloons was per
formed before stenting.
Since 2002, we have enrolled all consecutive
patients with LM stenosis, who underwent PCI at
the Latvian Centre of Cardiology, in the LM registry
to evaluate the real-world outcomes of LM PCI. The
analysis of 965 patients showed that one-year cardiovascular survival rate was higher in patients with
IVUS-guided LM stenting compared with patients
without IVUS-guided LM stenting (97.1% vs. 93.7%,
p = 0.036). Also, one year total (95.9% vs. 89.8%,
p < 0.0001) and cardiovascular (96.8% vs. 90.9%,
p < 0.0001) survival rates were significantly higher
in patients with cutting balloon pre-dilatation
compared with others.
Our randomised study and registry have showed
that with the development of PCI techniques and
technologies, improved operator skills, and adjunctive pharmacotherapies there could be a place for
PCI as a valuable alternative to CABG in management of LM disease, but it should be tested in
randomised trials.
The SYNTAX trial was a prospective, randomised
trial conducted in 85 sites and in 17 countries,
including Pauls Stradiņš Clinical University, Latvia.

Fig. 1. Significant LM stenosis before intervention –
angiography (A) and IVUS (B) and after intervention –
angiography (C) and OCT (D)

This study randomised 1800 patients with LM and/
or three-vessel coronary artery disease to undergo
CABG or PCI with first generation DES implantation. The unprotected LM cohort (n = 705) analysis
at five years showed that rates of death and myocardial infarction were not significantly different,
but PCI treated patients had a lower stroke and
higher repeat revascularisation rate versus CABG.
Overall rate of major adverse cardiac and cerebrovascular events (MACCE) was 31.0% in CABG vs.
36.9% PCI, p = 0.12. SYNTAX trial introduced the
SYNTAX score, a comprehensive anatomical assessment of location and severity of coronary stenoses,
with higher scores indicated more complex coronary anatomy. MACCE was similar between both
groups in patients with low/intermediate SYNTAX
score (0–32), but PCI did worse in patients with high
scores (≥33). Based on SYNTAX data, the indication of PCI of LM and low SYNTAX score has been
equated to CABG (Class I B recommendation) in the
latest European guidelines on myocardial revascularisation, however, the appropriateness of PCI in
high SYNTAX score remains an area of controversy.
We believe that applying diagnostic (intravascular imaging guiding and optimisation) and
treatment (plaque pre-treatment prior stenting,
new generation drug eluting stent, bioresorbable
vascular scaffold, adjunctive pharmacotherapy)
strategies not implemented in SYNTAX trial could
improve PCI outcomes in patients with high risk
anatomy, for example, true bifurcation lesions
requiring two stent implantation from LM to the
main branch (left anterior descending artery) and
from LM to the side branch (left circumflex artery).
The high occurrence of in-stent restenosis of the
side branch ostium has been considered the major
limitation of PCI for unprotected LM lesions when
using two-stent strategy. Bioresorbable vascular
scaffold (BVS) represents a new concept of providing
transient vessel support with drug delivery capability but theoretically without the long-term limitations of metallic DES. BVS have the unique ability
of restoration of vascular physiology and anatomical integrity, such as native tortuosity and angulation, as they provide only a temporary scaffold
necessary to maintain the patency of the vessel after
intervention.
Recently we initiated a pilot, prospective,
consecutive, one centre registry analysing feasibility of IVUS-guided and Optical coherence tomography (OCT)-optimized two-stent technique using
everolimus-eluting platinum chromium coronary
stent with bioabsorbable polymer coating (Synergy)
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from LM to the main branch and BVS (Absorb) in
the side branch for the treatment of distal LM true
bifurcation stenosis (Fig. 1). Our hypothesis is that
this technique is safe and feasible with similar early
performance (non-inferior) and better long-term
outcomes compared to historical control with two
metallic DES. The study is on-going.

Heart Team
One of the major contribution of the SYNTAX
trial was introduction of the multidisciplinary
Heart Team, composed of at least a clinical cardiologist, interventional cardiologist, and cardiac
surgeon. The Heart Team has a class IC recommendation in European guidelines on myocardial
revascularisation. With patients becoming more
complex at higher risk for adverse outcomes because
of advanced age or comorbidities, the heart team
concept put the patient at the centre and brings
together all relevant, not only cardiac specialties
and health care providers (the Expanded Heart
Team) to discuss the advantages and disadvantages
of the various treatment options, choose the best
treatment strategy for each individual patient and
share them with patients and their families (Fig. 2).
The concept of Heart Team has been used not
only in the field of coronary revascularisation, but

Fig. 2. Heart team and expanded heart team
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also for treatment of heart failure and in the field of
structural heart disease using percutaneous trans
catheter aortic and mitral intervention.

Percutaneous treatment of
valvular heart disease
Functional mitral regurgitation (FMR) occurs
frequently in patients with systolic heart failure,
and portends a poor prognosis. Although small
surgical randomised trials of moderate FMR
correction versus non-correction have shown
improved functional class and decreased left
ventricular size, most patients with FMR are not
offered isolated surgical correction of MR unless
performed in the context of other cardiac surgery
such as CABG or non-mitral valve surgery. The
ARTO system (MVRx Inc., San Mateo, California)
is a transcatheter system designed to treat FMR.
The mechanism of the device consists of a suture
that connects interatrial-septal and coronary
sinus anchors. This suture is tensioned to shorten
the antero-posterior (AP) diameter of the mitral
annulus, thereby improving mitral leaflet coaptation and reducing FMR (Fig. 3A). We performed the
first-in-human MAVERIC Trial, using the percutaneous ARTO™ System. Eleven high surgical
risk patients (Phase I) with NYHA class II–IV
systolic heart failure and functional MR grade ≥ 2
were treated at Pauls Stradiņš Clinical University
Hospital, Riga, Latvia, between October 2013 and
May 2014. There were no procedural safety events
in any patient, and device technical success was
100%. Two major adverse events that occurred in
early follow-up were resolved pericardial effusion
and dislocation of T-bar with subsequent elective
mitral replacement surgery. Two cardiac deaths
have occurred at approximately 19+ months unrelated to the device or procedure. One patient
suffered from hepatic biliary cirrhosis and was
admitted to hospital five days before death for
surgical treatment of critical lower limb ischemia,
and the second patient was known to be non-compliant to all medications. Within two years, echocardiographic findings and functional status were
all improved, and were stable or improved when
compared to 30-day values (Fig. 3). Importantly,
90.8% of the patients had been hospitalised for
heart failure at least once in the two years prior
to treatment with the ARTO™ system while only
27.2% were hospitalised for same in the two years
after treatment (p = 0.016).
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Fig. 3. The ARTO system (A). Mitral regurgitation (B) and NYHA class (C) before and after the ARTO system implantation

From evidence-based medicine to
precision medicine
For the last three decades, evidence-based medicine, translational medicine, and precision medicine
are terms that have been used to describe the way of
testing in scientific medicine and the way of knowing
in clinical practice. Evidence-based medicine uses
clinical trials performed in large populations to test
and evaluate new discoveries. Translational medicine is application of knowledge from basic biology
and science to improve medical care, to discover and
develop new interventions. Recently in collaboration with physiologists, physicists, and bioengineers
we tested and implemented a new non-invasive
diagnostic tool for coronary artery disease. This new
technology – so-called FFRCT – is based on scientific
research conducted by Kristaps Zariņš and Charles
Taylor at Stanford University.
Invasive coronary angiography is the gold
standard for detecting coronary artery disease, but
invasive fractional flow reserve (FFR) measurements are used to determine functional significance
of coronary lesions. Large-scale randomised trials
have demonstrated that FFR-guided PCI improves
event-free survival, reduces unnecessary revascularisation, and lowers healthcare costs. Coronary

CT angiography (CCTA) is a non-invasive method
for direct visualisation of coronary artery disease,
it has high sensitivity for detection of coronary
artery disease and a high negative predictive value
for exclusion of obstructive lesions. However, it has
a high false positive rate when compared to angiography with FFR, and cannot define the hemodynamic significance of coronary lesions. FFRCT
now provides the opportunity to determine FFR
non-invasively using computational fluid dynamics
applied to CCTA (Fig. 4). Computation of FFR CT
requires construction of an anatomic model of coronary circulation from CCTA, a mathematical model
of coronary physiology, and numerical solution of
the laws of physics governing fluid dynamics. We
performed the first pilot study to evaluate the accuracy of FFRCT in determining the hemodynamic
significance of coronary artery lesions using FFR
measured during coronary angiography as the
reference standard in 20 patients with known or
suspected coronary artery disease. There was no
significant difference between mean measured and
calculated FFR. Compared with anatomic assessment by using CCTA, FFRCT led to marked increase
in diagnostic specificity. This finding we confirmed
in prospective multicentre studies. There is an
ongoing study at our centre to evaluate this
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Fig. 4. Significant LM stenosis: angiography (B), invasive FFR (B) and non-invasive FFRCT (C)

technology in patients with LM coronary artery
disease. In future, this method may also enable
prediction of changes in coronary flow and pressure
from intervention thus allowing interventional
cardiologists to choose the best stenting technique
(“virtual stenting”). We believe we have made the

next step in the direction of personalised precision
medicine – an evolving strategy for disease prevention, diagnostic and tailored treatment that incorporates individual genetic, environmental, and
experimental variability, uses big-data tools and
artificial intelligence.
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Mental Energy: Humanities and
Social Sciences. Cultural
Heritage in Dynamic Development
The Development of Political Science
and Its Role in Latvia
Daina Bāra, Dr. sc. pol., leading researcher of the Faculty of Social Sciences, University of Latvia
Dace Muceniece, Mg. sc. pol., Mg. iur., lawyer at ALTUM

Political science helps in coming to an understanding of the practices and interrelationships of institutions that comprise public life, as well as promoting civic
participation. Political science includes not only research into government and state
bodies, but also applies empirical theories and scientific methods in the analysis of
political issues. Research on state bodies, government and policies must be based on
scientific principles, and, therefore, political science is an academic discipline.
Harold Lasswell [1]

Political science is a social science that analyses and explains policy issues, with particular
attention paid to government institutions, political
processes at the local (national) and international
level. Political science researches politics, or more
precisely, who gets what, when, and how [2].
The distinguished statesman Woodrow Wilson
pointed out that, “The method of political science is
the interpretation of life; its instrument is insight,
a nice understanding of subtle, unformulated
conditions.” [3] Political science facilitates understanding political processes and thus influences
these processes. Theories and assertions are generated thereby to justify and to explain real internal
and foreign policies. Conclusions drawn by political science are actively employed in the formulation, implementation and development of policies.
The theoretical and practical aspects of political
science are essential to meet public needs to become
more knowledgeable and their demands for capable

political scientists and structured and well-founded
information about politics, such that they might
successfully take part in both domestic and international politics.
The origin and development of political science
must be viewed in the context of the emergence and
development of the state and society. In a democratic state, society is also the basis for the state,
determines its processes and influences the development of policies. In Latvia society was introduced
to political science during the 1980s in parallel
with the national Awakening. Social and political
processes were undergoing essential changes at that
time, both in Europe and in the USSR; the public
in Latvia demanded explanation of these events, as
well as wanted to understand the possible paths and
models for the future development of the state.
On the one hand, the creation and development of political science in Latvia was simpler when
compared to what had transpired in other Western
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European countries, since Latvia could benefit from
the example of countries where political science
had existed and evolved over many decades. On the
other hand, it was important to appreciate that it
is impossible, even, probably undesirable, to adopt
completely the experience of another country, given
that the political environment and situation differ
from country to country. Furthermore, the mood of
society and attitude are also different. As already
mentioned, creation of a new academic discipline
is associated with the degree of development of a
society or a country, and also with its change.

The academic setting for political
science
In Latvia debate arose at the University of Latvia
about the need for radical change in the content and
structure of social sciences, including discussions on
establishing political science as an academic discipline. This was a time when significant changes
in social, political, and economic processes began
throughout Central and Eastern Europe. The public
demanded an explanation for these processes, but
the then current social science was unable to do so;
therefore, a new science was needed to help explain
the situation and circumstances that had emerged,
and to predict the future state models.
Initially the process of establishing political
science was complicated and the results inconclusive, further aggravated by scepticism, lack of confidence and belief of other scholars and the media.
Several representatives of the academic staff from
the University of Latvia saw a new challenge in
this science and risked the introduction and implementation in Latvia of political science. First of all,
it was necessary to acquire foreign experience in
gaining new knowledge access to which had until
then been limited in Latvia; secondly, foreign literature, political texts, study materials physically
had to be brought to Latvia, because none of these
had been available previously; thirdly, a learning
process had to be developed that was accessible to
the public, including producing teaching materials
in the Latvian language.
The main limiting factors for the development
of political science in Latvia until the turn of the
20th and 21st centuries were the social stigma
and public ignorance of the content and importance of this science, an absence of experienced
academic staff, unavailability of study materials,
research findings and financial resources. After
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the turn of the centuries, a number of shortcomings were eliminated in the academic environment
for political science; however, the essential limiting
factor was insufficient financial support, which
made it impossible simultaneously carrying out
effective academic and research work, expanding
library resources, and ensuring engagement of
foreign lecturers in the study process. It is important to look at the example of Latvia, because this
academic discipline was established in Latvia for
the first time in the history of the country, akin to
the situation in Estonia and Lithuania. Although
these processes developed slowly, nevertheless
significant results were obtained dating from
this time. Many politicians, political scientists
and knowledgeable educators are well-known in
society in Latvia, with the public listening to their
opinions.
The academic process in political science is not
possible without investment in research and systematisation of the research work. The research process
and accumulation of academic capital is a long-term
process. It is to be positively appreciated that conferences in the field of political science involving both
Latvian and foreign representatives are organised
in Latvia.
Political scientists from Latvia are also active
participants in conferences organised abroad. Such
events are one of the ways in which professionals can
exchange information, discuss, gain new insights on
policy processes in various fields, and the potential
of the political science to influence these.
Not only new theories, but also real events in the
political arena, both at the internal political level and
at the level of foreign policy, influence the development of political science. New issues, new situations
specific to the 21st century need to be explained and
addressed, in particular, as regards international
politics and security matters. International politics
has an important role to play in political science, but
it must not be separated from internal politics, since
the former affects internal domestic policy-making
processes.

Academic study of political
science
In Latvia political science has been stable
academically and socially stabilised, as compared to
the time when it was created.
The largest number of students pursuing political science studies occurred at the turn of the 20th
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and 21st centuries, which, to a certain extent, can
be explained by the growing interest of the public
in foreign policy, the process of Latvian accession to
the EU and NATO, and consolidation of the process
of democratisation.
It was a time when the traditional specialisations
of political science were developing and stabilising:
policy theory, comparative politics, international
politics and public administration, European studies
rapidly became popular.
Currently, Bachelor degree studies in Latvia
offer several specialisations: Public Policy and
Administration, Politics and Society, International
Politics and European Studies, Regional Policy
and Public Administration, Politics and Political
Communication. Master’s degree studies on offer
include the following topics: Regional Policy and
State Management; International Relations and
Diplomacy; European Public Administration;
European Studies.
Political science study programmes at institutions of higher education in Latvia show that
universities are planning and organising their work
in a timely manner to ensure the highest quality
study process, which are able to produce competent,
knowledgeable specialists.

Principal research directions and
institutions involved
Academic activities, training of new specialists,
i.e. political scientists, are closely linked to research.
Several key research areas may be identified for
political science: democracy and democratisation;
foreign policy and security policy; EU-related issues.
The timeliness of these research topics is most
directly related to current developments in political processes. These are relevant not only to the
academic environment, but also to society. When
predicting future perspectives, it is clear that these
areas of research will continue to play a part in political science. The main factors influencing preliminary prognoses are related to the political situation
in Latvia and to public expectations; they are influenced not only by the domestic policy of Latvia, but
also by foreign policy processes.
The most significant political science studies are
carried out in Latvia by the following entities:
The Latvian Institute of International
Affairs (LIIA) [4] is the oldest and one of the
best-known research organisations in Latvia; it is

recognised internationally and specialises in the
study of international issues. The LIIA carries out
research, publishes its findings in addition to organising lectures, workshops, and conferences on international politics issues. The LIIA and its research
staff with their knowledge and expertise represent
Latvia, taking part and coordinating a number of
different international research projects. The LIIA
pursues research on topics related to: 1) the assessment of the foreign policy of Latvia; 2) transatlantic relations; 3) EU policies, including the EU
Neighbourhood Policy and Eastern Partnership
issues; 4) multilateral and bilateral relations with
Russia. The LIIA also issues studies in the field of
energy.
The Centre for East European Policy
Studies (CEEPS) [5] has as its principal remit to
contribute to the evolution of the foreign policy of
Latvia, strengthening Latvian expertise on developments in Russia development and how its foreign
policies are manifested in different neighbouring
countries. The main objectives of the CEEPS are
to: 1) contribute to the development of the foreign
policy of Latvia by conducting research in the
fields of politics, history and economics of Eastern
European countries; 2) to develop cooperation
between Latvian and foreign research institutes and
other organisations; 3) to identify and explain the
interests of Latvia abroad. The CEEPS conducts
various domestic and international workshops and
conferences in parallel with its research activities,
in order to raise awareness of Latvian and Western
societies about the day-to-day challenges posed by
the actual policies being followed by Russia. CEEPS
experts regularly publicise their views, as well as
take part at various conferences, workshops, discussions and other events in Latvia and abroad.
Advanced Social and Political Research
Institute (ASPRI), Faculty of Social Sciences,
University of Latvia [6] has as its goal developing
the potential of Latvian social sciences, promotion of
co-operation of Latvian scientists domestically and
internationally, serving society in analysing its problems and forecasting developments, and promoting
thereby science-based changes in social and political processes in Latvia. The ASPRI follows four
main directions of research: 1) Latvia in international relations, especially its relations with Russia
and the new European neighbours; 2) democracy
and minorities; 3) regional development in Latvia;
4) media, information and culture.
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The activities of the Centre for Security
and Strategic Research of the National Defence
Academy of Latvia [7], the aim of which is to ensure
the scientific development of security and defence
policies, as well as to raise the understanding of
Latvian society about these issues, has in recent
years gained importance.
The current topical directions of political science
are:
Public Policy / Governance – how government policies are implemented, the formation of
human resources for work in public administration,
how government activities and policies are organised, as well as communication with the public.
International politics – how the state implements international policies and how the national
interests of the state are represented in order to
achieve the set goals, how the strategy is developed
and followed in cooperation with other countries.
Democratic state and political participation – how the domestic decision-making process
is organised, how individuals participate in political life, and how political and national institutions
operate.
In conclusion, results of political science
theory and research are used over a broad spectrum of the labour market including government
institutions (the Cabinet of Ministers, the State

Chancellery, ministries, administrative bodies,
including secondary and intermediate bodies), legislative bodies, Chancery of the President, non-governmental institutions, business structures (large
and small enterprises), lobbying organisations (the
Employers’ Confederation of Latvia, trade unions),
the Latvian Chamber of Commerce and Industry,
the Financial and Capital Market Commission, independent institutions (the Bank of Latvia, the State
Audit Office), local governments, state and municipal corporations, agencies, mass media (printed
and electronic, radio, television and the press),
news agencies, consulting businesses, public relations, political and non-governmental organisations,
both domestic and international, EU institutions,
NATO, the World Bank, the UN, and others. The
study programme in political science is sustainable
in terms of the employment outlook for graduates.
There is in Latvia likely to be a continuing future
demand for specialists qualified in the fields of state
administration, international relations, analysis of
political processes and research. Latvian universities are able to turn out graduates in line with the
goals and tasks set out for political science.
Political science has developed rapidly and
continues to do so without pause, it has substantially contributed to development of the Latvian
state. The universities of Latvia have turned out
many competent and publically well-known political
scientists whose knowledge and skills are the source
of pride of the society of Latvia.
Translated by Eduards Bruno Deksnis
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The Role of Legal Science in Establishment,
Consolidation, and Development of a State
Governed by the Rule of Law
Ārija Meikališa, Dr. iur., professor at the Faculty of Law, University of Latvia,
Corresponding Member of the Latvian Academy of Sciences

In the Preamble to the Satversme (Constitution
of the Republic of Latvia), Latvia has been characterised as “a democratic, socially responsible and
national state based on the rule of law”. By this,
it is acknowledged that the fact that “the state
is governed by the rule of law” characterises “the
contemporary nature of the Latvian State”, is the
“business card of the constitutional system of
the Latvian State”, and that it is “a moral appeal
to society” and “a source of inspiration to parties
applying law”, which, at the same time, also imposes
concrete obligations1. Numerous studies and discussions have been dedicated to the understanding and
features of a state governed by the law, etc., however,
revealing of these is not the aim of this publication.
One thing is clear – legal science is an inalienable
part of a state governed by the rule of law.
“Legal science is an important element in the
legal system of a state governed by the rule of law. In
the context of findings of legal theory, legal science is
usually characterised as a supplementary source of
law; i.e. the parties applying law could use the findings of legal scholars to establish the content of legal
norms to be applied and provide a better substantiation for the decision that has been adopted. Legal
science is to be understood as a totality of theoretical views and opinions that have been expressed in
legal literature. Legal science studies and analyses
the law that is in force, develops and systematises

theoretical knowledge, analyses and generalises the
existing case law, and it also creates and develops
methods that can be used to interpret and apply
legal norms. At the same time, legal science is not
an empirical science; it is a normative one. Legal
science does not describe so much the existing situation, but rather strives to determine, what the
correct (fair) situation should be. Traditionally, legal
science elaborates proposals regarding systemically
fair solutions to relevant legal issues, drafting legal
policy proposals on issuing desirable legal norms.”2
The lessons of legal science also provide an explanation of legal norms, the origin and the application
thereof, therefore they are a source of law and they
are of major significance in the process of creating
norms. Likewise, its role in creating awareness of
law and in application of law is constantly growing,
findings of legal science can be extensively used in
reasoning provided by judicial institutions and institutions of public administration, and they help to
find bearings in law. One can agree that the doctrine
(the name itself is linked to the Greek doxa, which
is translated as “an opinion”) has the same role in
law as the public opinion in society and that this role
is noteworthy.3 “Without high-quality legal science,
development of the Latvian legal system is not
possible either”.4
Nobody is going to contest that it is impossible
to have a state governed by the rule of law without

1 See more: Balodis, R. Latvijas Republikas Satversmes ievads. Latvijas Republikas Satversmes komentāri. Ievads.
I nodaļa. Vispārējie noteikumi. Rīga: Latvijas Vēstnesis, 2014, 91.–135. lpp.
2 Opinions expressed by various authors. Quoted from: Āboltiņa, S., Pleps, J. Tiesību zinātnes loma likumdevēja
darbā. Jurisprudence un kultūra: pagātnes mācības un nākotnes izaicinājumi. LU Juridiskās fakultātes 5. starptautiskās zinātniskās konferences rakstu krājums. Rīga: LU Akadēmiskais apgāds, 2014, 15.–16. lpp.
3 Opinions expressed by various authors. Quoted from: Bičkovičs, I., Strada-Rozenberga, K. Latvijas tiesību doktrīnas
nozīme tiesu praksē. Jurisprudence un kultūra: pagātnes mācības un nākotnes izaicinājumi. LU Juridiskās fakultātes 5. starptautiskās zinātniskās konferences rakstu krājums. Rīga: LU Akadēmiskais apgāds, 2014, 28. lpp.
4 Pleps, J. Komentāru loma Latvijas Republikas Satversmes piemērošanā. Latvijas Republikas Satversmes komentāri.
Ievads. I nodaļa. Vispārējie noteikumi. Rīga: Latvijas Vēstnesis, 2014, 9. lpp.
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high-quality legal norms and high-quality application thereof. In both processes, the participation
of the representative of legal science is invaluable.
In view of the form of their activities, this participation can be conditionally divided into two forms
– the “direct” and “indirect” or intermediate participation. The direct participation of legal scholars
in the processes of legislation and legal practice
is manifested through their activities not only as
legal scholars, but at the same time also as “the
practitioners” of the respective field, whereas the
indirect or intermediate one – as the teachers of
the next generation of lawyers and the creators of
legal science or the doctrine, which is to be used as
a supplementary source both in the creation and
application of legal norms. It should be underscored
that none of these forms is less significant or important; however, the primary task of a legal scholar
should be linked to the second one – creation and
development of legal science.
Currently, the direct involvement of legal
scholars in creating and consolidating the role of
law, in restoring the independence of the Latvian
state, is undeniable. Numerous recognised politicians and representatives of legal practice come from
the community of legal scholars, and their contribution has been and remains significant. It must
be mentioned that many brilliant politicians, who
were active at the time, when Latvia’s independence
was restored and the new legal system was created,
were lawyers, who had voted for the adoption of
both the Declaration of Independence of 4 May 1990
and the constitutional law of 21 August 1991, “On
the Statehood of the Republic of Latvia”, and soon
afterwards became actively involved in the legislative work of the Saeima (Parliament of the Republic
of Latvia)5. In the recent years, legal scholars have
rapidly lost interest in becoming involved in politics, as the result of which the representation in the
Saeima of lawyers, who prior to their election and
also after it were continuing active involvement in
legal research, is rather low.
At the same time, it must be noted that the
representation of legal scholars in institutions of
legal practice has increased. Thus, at the beginning
of the 1990s, only the Justices of the Constitutional

Court were legal scholars (in this regard, it
must be noted that the first composition of the
Constitutional Court was formed by Justices, who
came from among recognised legal scholars and
faculty members of universities, the majority of
them had a scientific degree)6. Notwithstanding the
fact that institutions of legal and higher education
do not have a direct impact upon the procedure of
selecting Justices of the Constitutional Court, the
trend to propose for this office and to confirm in it
representatives of legal science continues. Thus,
for example, currently all Justices of this Court
are directly linked to legal science – five among the
seven Justices hold the doctoral degree in law and,
parallel to performing their duties of a Justice of
the Constitutional Court, they are actively teaching
(three of them are elected professors at Latvian
institutions of higher education, two are associate
professors) and are engaged in research by participating in conferences, actively publishing their
work, etc.; one of them is a successful PhD student,
and another one has significant experience in
academic work, as well as important publications in
the field of legal research.
The academic and scientific research community has also contributed significantly to the courts
of general jurisdiction, in particular, to the Supreme
Court, where, in a number of cases, the appointed
judges have been legal scholars or former faculty
members, thus creating an exception to the traditional career development of a judge “within the
system”.
A considerable number of PhD holders have
supplemented also the ranks of sworn attorneys.
Regretfully, it must be admitted that the majority
of them, after becoming attorneys, discontinue
research activities. Those sworn attorneys with
a PhD degree, who are simultaneously involved
in academic work, continue to engage in research
activities, and, thus, they implement the research
outcomes into their professional practice.
Likewise, legal scholars have been concurrently
involved in practical legal professional activities also
in other fields – by serving as civil servants at ministries, as advisors to the highest officials of the state
and institutions, etc.

5 See more in: Āboltiņa, S., Pleps, J. Tiesību zinātnes loma likumdevēja darbā. Jurisprudence un kultūra: pagātnes
mācības un nākotnes izaicinājumi. LU Juridiskās fakultātes 5. starptautiskās zinātniskās konferences rakstu
krājums. Rīga: LU Akadēmiskais apgāds, 2014, 19.–21. lpp.
6 See in greater detail: Satversmes tiesas vēsture. Available at: http://www.satv.tiesa.gov.lv/satversmes-tiesa/vesture-un-parskati/tiesas-vesture/ (accessed on 17.10.2017).
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Clearly, the afore-mentioned characterises the
direct impact of the legal science upon ensuring the
rule of law in the state, which is manifested by the
simultaneous affiliation of a legal scholar with the
legal professional-practical field of employment.
However, as noted above, this should not be seen
as the main task of legal science and its representatives. This should not be linked to the practical
activities of a lawyer, but rather to the creation and
development of legal (juridical) science. It should
be mentioned that the achievements of the Latvian
legal scholars in the last years have been noteworthy, and, predictably, will remain such.
In Latvia, legal science has been and continues
to be one of those branches of science that do not
function “only on paper”, it is characterised by an
extensive practical application in both drafting and
application of legal norms. In highlighting the most
important directions in the manifestation of this
impact, the following can be noted: first, hearing
of the opinions held by legal scholars in the process
of adopting legal norms and amendments to them,
which can be manifested by their involvement in
various working groups for drafting laws, preparing
opinions on draft laws, reflection of their opinion
in initial impact assessment reports (annotations),
hearing at the Saeima sittings, etc., and, secondly,
using legal science (doctrine) as a supplementary
source in the process of applying legal norms.
A vivid illustration to the first direction is
provided in a publication of 2014 on the role of legal
science in the legislator’s work7, whereas the other
publication examines the role of legal science in case
law8. Admittedly, in the period following these publications the authority and practical application of
legal science has not decreased, quite to the contrary
– it keeps increasing. This is confirmed both by more
extensive use of research findings in annotations to
draft laws, as well as by references to findings of the
doctrine in the practice of applying law. Likewise,

thanks to frequent appeals to legal scholars to be
more active and courageous in providing practical
case studies9, it can be predicted that another line
of activities will expand – providing overviews on
the practice of applying law and substantiated criticism with the aim of preventing the development of
erroneous practice (it exists already now, however, it
could be more extensive).
This leads to the finding that, in order to recognise legal science as being significant, it must have
some outcomes that are of sufficiently high quality,
thanks to which it would be recognised and respected
both by other scholars and by those working in the
fields of legal practical activities. Does the legal
science have such achievements? And what are
the future challenges awaiting it? The concluding
part of this article will outline the answers to these
questions.
Admittedly, the achievements gained thus far are
to be given a positive assessment. Notwithstanding
the quite insignificant support by the State for
legal research, studies are conducted, and extensive
reports on the outcomes are given at conferences,
books are published and other publications appear,
which are widely recognised and quoted. To provide
a rather brief description of the main achievements
of the contemporary legal science10, it can be recognised that they “cover”, in fact, the whole range of
sub-branches of legal science, leaving almost none of
these neglected. Most significantly, the transition of
the Latvian legal system from a socialist legal system
to a democratic state governed by the rule of law
that belongs to the Western circle of law has been
ensured. Commercial law, the EU law, data protection law, patient law, etc. as sub-branches of law
were created and evolved with substantial support
by legal science, the administrative law was totally
reformed, the criminal law and a part of civil law, as
well as all kinds of procedural laws were substantially changed, reforms of administrative violations

7 Āboltiņa, S., Pleps, J. Tiesību zinātnes loma likumdevēja darbā. Jurisprudence un kultūra: pagātnes mācības un
nākotnes izaicinājumi. LU Juridiskās fakultātes 5. starptautiskās zinātniskās konferences rakstu krājums. Rīga: LU
Akadēmiskais apgāds, 2014, 20.–21. lpp.
8 Bičkovičs, I., Strada-Rozenberga, K. Latvijas tiesību doktrīnas nozīme tiesu praksē. Jurisprudence un kultūra:
pagātnes mācības un nākotnes izaicinājumi. LU Juridiskās fakultātes 5. starptautiskās zinātniskās konferences
rakstu krājums. Rīga: LU Akadēmiskais apgāds, 2014, 27.–45. lpp.
9 See, for example, Neimanis, J. Tiesneša atvērtība informācijai. Jurista Vārds, 27.06.2017, Nr. 27 (981), 25. lpp.;
Jurcēna, L. Kritika: tiesu varas autoritātes stiprinātāja un tiesnešu neatkarības veicinātāja. Jurista Vārds,
27.06.2017, Nr. 27 (981), 10.–17. lpp.
10 The article provides information on the achievements of sub-branches of legal science provided by the heads of
departments of the Faculty of Law of the University of Latvia Prof. K. Strada-Rozenberga, Assoc. Prof. A. Kārkliņa,
Assoc. Prof. J. Kārkliņš, Assist. Prof. J. Pleps, and Assist. Prof. A. Buka.
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law will be concluded soon. The extensive experience, which was gained by fundamentally re-examining the foundations of legal system within a short
period of time, in transforming the most essential
branches of law from one circle of law to another,
later – by rapidly harmonising the national law with
the requirements of the EU law, is the circumstance
that could be of interest also for the international
community and could ensure recognition to our
researchers also beyond the borders of Latvia.
In the recent years, legal science in Latvia has
been quite productive, i.e. the number of publications has been quite significant. The following
monographs as well as other types of extensive
publications, which have left a significant impact
upon consolidating the rule of law in the respective field, can be mentioned, for example, in the
field of legal theory and method – The Significance
and Application of the General Principles of Law by
D. Rezevska.11; in the field of state law – the book
The Administrative Act by J. Briede12, as well as
the book, which was published later and for which
she was the scientific editor – The Administrative
Procedure in Court13; the textbook prepared by
J. Briede, E. Danovskis, and A. Kovaļevska, The
Administrative Law14; the monograph by A. Rodiņa,

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
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The Theory and Practice of the Constitutional
Complaint in Latvia15; the work by a team of
authors, Constitutional Law16, and another book by
a team of authors, Medical Law17; in the field of civil
law research – The Rights in Rem by J. Rozenfeld18;
Contract Law by K. Torgāns19, Introduction to Civil
Law by K. Balodis20; in the field of criminal law – the
textbook by U. Krastiņš, A. Niedre, and V. Liholaja
on criminal law in two volumes21, the book by
Ā. Meikališa and K. Strada-Rozenberga, The Crim
inal Procedure. Writings22; in the field of the EU
and international law – a textbook on the EU law
in two volumes23; the book by Prof. J. Bojārs on the
international public and international private law24;
the platform established in the Internet environment, Human Rights Guide25, etc. Writing commentaries to various laws is an important achievement,
including the commentaries to the Satversme of
the Republic of Latvia, edited by Prof. R. Balodis26,
commentaries to the Criminal Law 27, commentaries to the Civil Procedure Law, edited by Prof.
K. Torgāns28, commentaries to the Administrative
Procedure Law, edited by Prof. J. Briede29.
Although the legal science in a large part of it
can be characterised as pronouncedly national,
and its major achievements, quite objectively

Rezevska, D. Vispārējo tiesību principu nozīme un piemērošana. Rīga: TNA, 2015.
Briede, J. Administratīvais akts. Rīga: Latvijas Vēstnesis, 2003.
Autoru kolektīvs. Administratīvais process tiesā. Rīga: Latvijas Vēstnesis, 2008.
Briede, J., Danovskis, E., Kovaļevska, A. Administratīvās tiesības. Rīga: TNA, 2016.
Rodiņa, A. Konstitucionālās sūdzības teorija un prakse Latvijā. Rīga: Latvijas Vēstnesis, 2009.
Pleps, J., Pastars, E., Plakane, I. Konstitucionālās tiesības. Rīga: Latvijas Vēstnesis, 2014.
Autoru kolektīvs. Medicīnas tiesības. Rīga: TNA, 2015.
Rozenfelds, J. Lietu tiesības. Rīga: Zvaigzne ABC, 2011.
Torgāns, K. Saistību tiesības. Rīga: TNA, 2014.
Balodis, K. Ievads civiltiesībās. Rīga: Zvaigzne ABS, 2007.
Krastiņš, U., Liholaja, V., Niedre, A. Krimināltiesības. Vispārīgā daļa. Rīga: TNA, 2008; Krimināltiesības. Sevišķā
daļa. Rīga: TNA, 2009.
Meikališa, Ā., Strada-Rozenberga, K. Kriminālprocess. Raksti 2005–2010. Rīga: Latvijas vēstnesis, 2010; Meikališa,
Ā., Strada-Rozenberga, K. Kriminālprocess. Raksti 2010–2015. Rīga: Latvijas vēstnesis, 2015.
Eiropas Savienības tiesības. I daļa. Institucionālās tiesības. Aut. kol. C. Schewe, A. Bukas, Ģ. Strazdiņa, K. Gailīša
zin. red. Rīga: TNA, 2014; Eiropas Savienības tiesības. II daļa. Materiālās tiesības. Aut. kol. C. Schewe zin. red. Rīga:
TNA, 2016.
Bojārs, J. Starptautiskās publiskās tiesības. Rīga: Zvaigzne ABS, 2008; Bojārs, J. Starptautiskās privātās tiesības.
2 sēj. Rīga: Zvaigzne, 2015; Bojārs, J. Starptautiskās kontraktu tiesības. Rīga: LU akadēmiskais apgāds, 2015.
http://www.cilvektiesibugids.lv/lv/temas/
Latvijas Republikas Satversmes komentāri. 4 sēj. Rīga: Latvijas Vēstnesis, 2011, 2013, 2014, 2017.
Krastiņš, U., Liholaja, V., Hamkova, D. Krimināllikuma komentāri. 3 sēj. Rīga: TNA, 2015, 2015, 2016.
Civilprocesa likuma komentāri. 3 sēj. Rīga: TNA, 2012, 2014, 2016.
Administratīvā procesa likuma komentāri. A un B daļa. Rīga: TNA, 2013.
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and validly, are linked to Latvia, the Latvian legal
science is not isolated and its scholars are known
not only on the local but also on the international
scale. Promotion of international cooperation and
recognition has taken various forms. Researchers
have been actively involved in research networks of
their fields. For example, professors of the Faculty of
Law of the University of Latvia Jānis Lazdiņš and
Sanita Osipova are members of the Forum of the
Historians of Law of the Baltic Region; Docent Jānis
Pleps – member of the Network of the Central and
Easter European Theory of Law and the Network of
the Central and Eastern European Legal Scholars;
Associate Professor Anita Rodiņa is the founder
and a member of the Public Analytical Centre
“Constitutional Culture” (Azerbaijan); member of
the Group of European Public Law, Prof. Ringolds
Balodis is the expert on issues of religious freedom
of the Office for Democratic Institutions and
Human Rights of the Organisation for Security and
Cooperation in Europe in Kazakhstan, Uzbekistan,
Ukraine, Kirghizstan; Prof. J. Briede is an ad hoc
Judge at the European Court of Human Rights;
Prof. K. Strada-Rozenberga – a member of the
European Network of Criminal Law Scholars.
International scientific conferences are actively
organised in Latvia. The number of publications
in foreign and international editions is growing, as
well as publication of monographs by international
publishers. In this respect, the following can be
mentioned as the achievements of the recent years,
the co-authored work by J. Rozenfelds, D. Ose, and
M. Osis, Evidence in Civil Law – Latvia30; EU Law
on Indications of Geographical Origins. Theory
and Practice by V. Mantrovs31, which was one of the
winners at the competition of research achievements
held by the Latvian Academy of Sciences in 201532;
as well as the book created in co-operation between
a number of Latvian and Lithuanian and Estonian
legal scholars, published by Springer, The Law of
the Baltic States33. It can be expected that, since the
national nature of jurisprudence is decreasing, the

Books written by professors of the UL Faculty of Law.
Photo by M. M. Ose

international authority and experience of the local
scholars are going to increase, making publications
by the Latvian scholars of law more internationally
recognisable and important.
This trend, undoubtedly, is important and
significant, and yet, the national aspect in jurisprudence will never become extinct, and, thus,
taking into account the high level of probability of
applying legal research in practice, the issue of the
importance of legal science in strengthening Latvia
as a state governed by the rule of law will remain
relevant. Legal science is also among the few, the
caring for which by the State has been enshrined
in our basic law. Thus, Article 90 of the Satversme
of the Republic of Latvia provides that “Everyone
has the right to know about his or her rights”,
which, in view of the fact that the legal science is
to be considered as being a supplementary source
of law (i.e. to be used in application of legal norms),
means, inter alia, that the State must facilitate the
development of legal science, its quality, and public
accessibility.

30 Rozenfelds, J., Ose, D., Osis, M. Evidence in Civil Law – Latvia. Lex Localis, 2015. Accessible at: http://books.lex-localis.press/index.php/LexLocalisPress/catalog/book/34
31 Mantrov, V. EU Law on Indications of Geographical Origin. Theory and Practice. Germany, Springer-Verlag, 2014.
32 See: Ievērojamākie sasniegumi Latvijas zinātnē 2015. gadā. Available at: http://www.lza.lv/index.php?option=com_
content&task=view&id=3008&Itemid=87 (accessed on 17.10.2017).
33 The Law of the Baltic States. Eds. Kerikmäe, T., Joamets, K., Pleps, J., Rodiņa, A., Berkmanas, T., Gruodytė, E.
Springer, 2017.
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Latvia on the Path to a Civil Society,
Its Spiritual and Ethical Health, and
Challenges in the Age of Globalisation
Maija Kūle, Dr. habil. phil., professor at the University of Latvia, Director of the Institute of Philosophy and Sociology,
University of Latvia, Full Member of the Latvian Academy of Sciences

The Third National Awakening that began in
Latvia in the second half of the 1980s created a wave
of political demands: democratisation of political
power, ending the hegemony of Soviet ideology, recognising the historical truth and, eventually, restoration
of the independent Latvian state. But it also provided
a powerful impulse for transformation of the humanities and social sciences in Latvia and the development
of a Western-oriented philosophy. The tenets of
Marxist–Leninist, atheistic thinking were discarded
as quickly as the snow melts in the Latvian spring, and
eyes were turned to the modern Western world, with
its imagined and real values. The attainment of independence by Latvia (as well as by other Baltic States),
with international recognition in 1991 and the ensuing
collapse of the USSR, brought a change of the political
system and economic model, and a transformation of
political, social and cultural values. Latvian science
began to integrate into the Western European space
of scientific competition. At the time, it was truly felt
that, in the words of the poet Rainis, – only that which
changes will endure!
The humanities and social sciences constitute the
reflecting dimension of society, their mission being to
characterise the historical trends in society’s development in terms of precise concepts, formulations, and
structural representations, to undertake an analysis
of the contemporary situation and to forecast scenarios
of development. In a sense, the humanities may be
likened to the head that contemplates what the arms
and legs (the economy, politics) are doing. The humanities also play the role of the “heart” (metaphor of
philosopher Max Scheler), because they incorporate
the perspective of existential meaning. This relates to
the process of awareness of the values most significant
to the human being and to the formation of national
identity. Philosophy has a special role, since it describes
at the highest level of abstraction the forms of life,
scenes of the world, hierarchies of values, spiritual
crises, and the human situation in the world.
84

Every person with a developed self-awareness and
conscience will to some extent be a philosopher at some
stage of their life.
Philosophy as a research field is based at two main
centres in Latvia: the Institute of Philosophy and Sociology, and the Faculty of History and Philosophy, both
institutions of the University of Latvia. In the field as
a whole there are about 40 doctors of philosophy and
seven professors; on average, there are about 15
doctoral students studying in the doctoral programme,
and there are foreign students as well. Altogether, more
than a thousand students of the philosophy programme
have graduated from the faculty, and now work at
schools and higher education institutions, in the media,
in politics, in ecological institutions, in the military, in
banks, in the diplomatic service and in business. Many
of them remain self-reflective idealists and Latvian
patriots. A philosopher represents a whole bundle of
competences: ability of judgement, a value perspective,
a phenomenological grasp of meanings, and a capacity
for deciphering language, together with an analytical
and argumentative approach.
Philosophical thinking is the basis of Western civilisation (see Husserl’s famous Vienna Lecture);
accordingly, no matter how utilitarian and pragmatic
the age, the presence of philosophy studies and
research means the presence of Western rationality
and values. The wish to bring to its knees and exploit
philosophical thought has always marked the advent
of a totalitarian, ideologically charged approach, where
the rule of reason is about to be replaced by the iron
hand of power. Another source of danger is the cultivation of irrational, mystico-magical notions that have
excessively affected one part of people in Latvia in
recent decades. The situation regarding philosophy is
like a litmus paper that indicates the vitality of the
nation and the educational system, the cultivation of
critical thinking, freedom, and creativity.
Philosophical thinking in Latvia after 1990 can be
separated into several areas:
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1) Philosophical anthropology and ethics,
addressing the questions: What is a human being? What
should I do? What can I hope for? (this includes translations of classical European philosophy, the “Avots”
series published in the Soviet period, the series of translations of the classical philosophical works “The Person
and Society”, the series “Culture 2000”, bilingual and
trilingual publications and studies, as well as the contribution of the journals Grāmata and Kentaurs XXI,
published by Leons Briedis).
Translations not only carry over an idea expressed
in one language into another and create new terminology but also open up the world-view, presenting
another culture’s horizons of thinking. Accordingly,
they are like guiding lights for society, indicating the
level of development. It is said that a people without
its own university, opera, and library is barbarous. This
might be rephrased to say that a people into whose
language the works of Plato, Aristotle, Augustine,
Descartes, Kant, Heidegger, and Wittgenstein have
not been translated and apprehended is barbarous.
In Latvia, all of the mentioned classical works are
partially accessible; it is just that comprehension of
them needs to be developed within a broader section
of society. Deserving special mention are the translations of the major works of Immanuel Kant (by Rihards
Kūlis), Martin Heidegger’s Off the Beaten Track (by
Rihards Kūlis), the translations of works by Ludwig
Wittgenstein (by Jānis Vējš and Jānis Taurens) and
Max Weber (by Rihards Kūlis), as well as translations
of works by Richard Rorty, Pierre Bourdieu, Jürgen
Habermas, and others.
The spectrum of research on the human condition
includes the books on ethics by Prof. Augusts Milts,
highly regarded in Latvian society because of his
personal stance and his anthologies of ideas on ethics,
and the books by Andris Rubenis on theoretical and
practical ethics, the translations of books by Wilhelm
Schmid on the art of living, the monographs by Igors
Šuvajevs on the art of living and Latvianness, the
collections of papers by philosophers on Erich Fromm,
Karl Gustav Jung, Michel Foucault and translations
of their works, as well as the publications by the Riga
Stradiņš University on bioethics, philosophical anthropology, etc. Theoretical issues relating to civil society
are lucidly examined in the books by Ivars Ijabs (Civil
Society. Episodes in the History of Political Thought
and Democracy Regained) as well as in overviews of
national development, democracy audits, etc.
The philosophical dimension of ethics is being
comprehensively addressed, and researchers from the
humanities are represented on ethics commissions and
in the writing of ethical codes; they organise Practical
Ethics Centres, and develop medical ethics and other

kinds of practical ethics. However, there is much cause
for concern owing to the decline of moral standards in
society as a whole – in schools, politics, and business.
Opposition to corruption and conscientiousness is too
weak in the face of capitalistic, greedy business and
selfishness, while in politics personal or clan interests
are coming to dominate the needs of society as a whole.
There is a need for much greater capability for action
and greater resolution, for an appropriate and humanitarian approach to education, in order to control these
destructive forces.
2) The phenomenological-hermeneutic movement, which teaches us to reveal a picture of the world
by describing it, without destroying, and with respect
for tradition, language, and meanings. The presence
of meanings in the world, in language and in history,
the possibility of understanding and interpreting them,
is the essence of the phenomenological-hermeneutic
movement. One might try to live in a world without
meaning, but this would bring down a torrent of scepticism, nihilism and snobbism on people’s heads – quite
undesirable in large quantities in such a rainy land as
Latvia.
The phenomenological-hermeneutic movement is
represented by lecture courses at the University of
Latvia and doctoral dissertations, along with the collective monograph Phenomenology in the Contemporary
World, the book Phenomenology and Culture (in
English) and the monograph Eurolife: Forms, Principles, Feelings by M. Kūle. There are also translations:
a volume of writings of E. Husserl entitled Phenomenology and H. G. Gadamer’s Truth and Method. There
is the book Teodors Celms: Phenomenological Enquiries
by M. Kūle, L. Muižniece, and U. Vēgners, in addition
to which manuscripts by Teodors Celms have been
published. This movement has been represented at the
monograph Hermeneutics of Life and Death by
R. Bičevskis, the book Now. Philosophy of the Experience of Time by U. Vēgners, the study Invisible
Experience. The Givenness Phenomenology of Jean-Luc
Marion by M. Grīnfelde as well as treatments of borderline themes related to phenomenology: the monograph
Søren Kierkegaard –To Exist and to Impart by V. Vēvere,
the work Truth and Language by M. Kiope, Between
the Real and the Imaginary by E. Freiberga, Imagination and Language Creativity by Ž. Narkeviča,
Unfinished
Past (On the Philosophy of Henri Bergson) by
A. Balodis, the international collection of papers Kant,
Heidegger and the Life-world, and other works.
Evidently, this constitutes the most widely represented
approach in Latvia at present, also influencing methodology in other research fields: history, law, medicine,
economics, art, etc.
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The phenomenological-hermeneutic perspective
was already developed in Latvia before the Second
World War (we may mention Teodors Celms, Zenta
Mauriņa, Pauls Jurevičs, Voldemārs Maldonis, and
Pēteris Zālīte), and the movement was partially allowed
under the Soviet regime in the 1980s. It characterises
feelings and values in the emergence of civil society:
educate yourself, know tradition and interpret it, be
responsible, do not stagnate, be free and creative, act
morally, live meaningfully, do not forget the past, but
do not turn it into dogma, do not deny transcendence,
admire the imaginary world and apply your imagination, promote the capacity for judgement, perceive the
intersubjective or “we” dimension and collectivity. In
Western culture this represents balanced, serene continental philosophy, inspired by a German and French,
as well as Spanish and Italian sense of life. The
Anglo-American or analytical approach has not become
so well established – as was the case before the Second
World War. But nowadays, young researchers have
appeared at the University of Latvia who seek to introduce into Latvia the analytical thinking developed in
Britain, regarding as their precursor Jānis Vējš, with
his monograph Workday Philosophy and his translations of works by Ludwig Wittgenstein, John Austin,
and Isaiah Berlin.
The area of mental health includes a range of
themes that have long been the focus of work by Igors
Šuvajevs and his students, namely psychoanalysis and
interpretation of the teachings of Sigmund Freud.
Belatedly addressed due to the restrictions of the Soviet
period, they are now open to study and appear fascinating. Publications include translations of works by
the classics of psychoanalysis and anthologies of depth
psychology in Latvia. Philosophers in Latvia are
neither medical doctors nor clinical psychologists, and
do not engage in diagnosis (only collaborating with
specialists in other fields, including experts in psychosomatic medicine and psychiatry). Research into
subconscious factors puts us on our guard, because the
dark depths of the human psyche and fanaticism can
influence the present and determine the future:
bringing these to the surface can cause great harm to
a rationally living society. Three fascinating books have
been published on the destructive effect of propaganda:
National Socialist Ideology and its Expressions in
Latvia by Vilnis Zariņš, The Machinery of Illusions
and Fear: Propaganda in Nazi-Occupied Latvia: Power,
the Media and Society (1941–1945) by Kaspars Zellis
and In the Crossfire of Terrorism. The Islamic State by
Māris Kūlis.
3) Philosophical thinking in relation to religious
feeling, the history of ideas, cultural processes,
upbringing, reverence for and interpretation of
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outstanding figures in culture, etc. These are represented by the journals Reliģiski filozofiski raksti
(Religious-Philosophical Articles, Institute of Philosophy and Sociology, University of Latvia, editor-in-chief
S. Krūmiņa-Koņkova), Ethnicity (V. Volkovs), Ceļš (The
Path, publication of the Faculty of Theology, University
of Latvia), Latvijas Vēstures Institūta Žurnāls (Journal
of the Institute of Latvian History), Letonica, Humanities and Social Sciences. Latvia (long-standing editor
Viktors Ivbulis), as well as the series of books published
by the Institute of Philosophy and Sociology, University
of Latvia, “Philosophical Library Letonica”, which
examine the history of ideas in Latvia in the European
context: the work on Pauls Dāle by E. Buceniece, the
work on religious philosopher Staņislavs Ladusāns by
M. Kiope, the works on Johann Georg Hamann, Magus
of the North and The Word of Self. An Introduction to
Johann Georg Hamann by R. Bičevskis, Four Essays
on Isaiah Berlin by J. Vējš, together with books on
Alberts Freijs and Kārlis Zariņš, and an anthology of
religious-philosophical ideas in five volumes. Works
on Pauls Jurevičs, Milda Paļeviča and others are in
preparation.
Other publications include the series of books
under the title fi (filosofija – philosophy), the most
important work in which is Unity and Difference:
the Philosophy of J. G. Herder (scientific editor
R. Bičevskis). Monographs on values in the context of
Latvianness have been published by Maija Kūle, The
Way Things Ought to Be. Etudes on Knowledge and
Values in Latvia Today, and by Dagmāra Beitnere, To
Understand and Belong and We, a Nation of Farmers?
Several volumes of articles have been published under
the title Vērtības (Values). Life stories of Latvians,
Russians, Roma, and others have been collected and
published (project led by V. Skultāne), and the results
of a major sociological study have appeared under the
title Diaspora of Hope (scientific editor I. Mieriņa).
Events have been held to mark the anniversaries of
the writers Rainis, Aspazija, Zenta Mauriņa, Anna
Brigadere, and others. This sphere of intellectual
activity is guided by the motto: for our people and the
world!
One of the central tasks of the humanities in Latvia
since 2005 has been research on the theme of Letonica
(Latvian Studies), which encompasses a part of the
above-mentioned books. Letonica is a field representing the unity and identity of the nation, defending
basic human values and undertaking this task with
the aid of structural analysis of collective memory,
future and current culture, sociality and personality.
President of the State of Latvia, Vaira Vīķe-Freiberga
(1999–2007), said at the 4th Letonica Congress:
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“Letonica and everything that relates to it is significant
for the health and survival of the soul of our people and
nation. Never, under any circumstances or with any
justification can we allow (...) something like Letonica
to be shunted aside and regarded as secondary”.
At the national scale, the output of scientific
research in the area of Letonica within the humanities
is immense: seven congresses and more than two
hundred scientific conferences have been held; over
400 scientific monographs have been published, as well
as a large number of internationally important articles
and public lectures; research findings have been integrated into college and university courses, and many
doctoral dissertations have been defended. There has
been extensive international collaboration with the
other Baltic States and Scandinavia, as well as with the
USA, Germany, and other countries. Fundamental
works have been published, such as The Latvians
and Latvia in four volumes, and a corresponding
two-volume work Latvia and Latvians has been
prepared in English and Russian. Also published are:
a new Latvian Grammar, Volumes 2 and 3 of The
History of Ideas in Latvia, The History of Latvia in the
20th Century, Latvia’s Foreign Policy and Diplomacy
in the 20th Century, Latvia 15th May, 100 Latvian
Women in Culture and Politics, Linguo-Territorial
Dictionary of Latgale in four languages, treatments of
Latvian theatre, literature and poetry, the fundamental
monograph The Beginnings of Science and Higher
Education in Latvia by Jānis Stradiņš, and other works.
Without the national research programme
Letonica it is possible that the humanities would have
disappear in Latvia, because the strategy of development for research fields advanced by the ministry and
the Latvian Council of Science does not offer a perspective view of the sustained development of the
humanities. For these research fields it has been a
rollercoaster ride: previously (during the time of
V. Vīķe-Freiberga’s presidency) the opportunities were
quite extensive, but starting from the time of the world
financial crisis in 2008 and continuing up to the present
day there has been a situation of abject poverty, so that
the humanities are “facing extinction”. K. Zellis
considers that history as a separate field of science in
Latvia has been brought to the level of annihilation.
Philosophical thought, on the other hand, continues
to exist “in spite of everything”, while art history
survives some years with almost no funding at all!
However, new thematic areas are also appearing in
science: the theme of gender, cultural feminism, feministic philosophy, the study of life stories, the analysis
of social memory, social constructivism, the semiotics
of religion, visual sociology, etc.

A dramatic contradiction has emerged in the
re-established Latvian state between the needs of a
rational society for a humanitarian perspective, along
with research on history and language, on the one
hand, and the acceptance by political leaders and officials of utilitarian, technocratic, pragmatically directed
“jungle” capitalism, on the other hand. Works in
Latvian are shunted aside, according a higher status
of excellence to abstracts in proceedings that have been
included only in international databases Scopus and
Web of Science. There is no need to emphasise that this
mania (where the profits earned by the databases are
undeniably also a significant factor) has taken over all
the postsocialist countries, and not only them. Possibly,
it is part of a tendency where everything that relates
to national culture is seen as being on the way out, to
be replaced by cosmopolitan, globalised culture and
science.
However, people are losing their moral bearings;
the link between self-esteem and one’s idea of what is
moral and socially important has broken down,
replaced by a desperate striving to augment one’s property, along with greed, intolerance, and indifference.
The restoration of the Latvian state has created a legitimate international political shell, which strives to
support an electoral democracy and a civil society, but
there is still much to be done in the cultivation of the
way of life of society itself, and here the power and
initiative of the humanities and social sciences may be
applied.
Non-violent resistance at the time of People’s
Front – in the mythological-symbolic, romantic,
philosophical and legal dimension (as treated in the
works published by the group led by Tālavs Jundzis;
see also The Baltic Way to Freedom. Non-violent
Struggle of the Baltic States in a Global Context. Ed.
J. Škapars. Riga: Zelta grauds, 2005, also published in
Russian) – represents one of the most beautiful periods
of Latvia’s recent history and should be revealed to the
world. The capacity for peacefully combining a quest
for the philosophical values cherished in European
culture – human rights, freedom, welfare, and
solidarity – with ideas of national liberation provided
a balance that did not allow the emergence of a violent
nationalist ideology or anarchic populism in the
political struggle. This recent period of history suggests
that, at the most fundamental level, society is and will
remain sound in its spiritual health. And moreover
that, amid the challenges of globalisation the
humanities and social sciences will ensure the
preservation of national identity as well as universalhuman values, humanism, tolerance, and solidarity.
Translated by Valdis Bērziņš
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The Study of the Latvian Language,
Literature and Folklore: Examining Our
Origins and Where We are Headed
Ina Druviete, Dr. habil. philol., professor, Vice-Rector for humanities and educational sciences, University of Latvia,
Full Member of the Latvia Academy of Sciences

In the 21st century, all countries of the world are
experiencing globalisation challenges: in parallel with
addressing the issues confronting all of humanity, there
is also an ever more pressing need to preserve the identity of each particular country and ethnic group – so
that society may move not towards uniformity but
towards mutual enrichment. In this context the role
of the humanities is growing throughout the world.
The strategy of the European Union as a whole and of
its individual member states for wise, sustainable and
inclusive development needs to be implemented on the
basis of a profound knowledge and understanding of
the dynamics of processes occurring in society and
potential transformations at all levels.
The humanities study the basis of Latvian national
identity – history, language, culture, and philosophical
thought – and analyse the processes of its dynamic
development. In the classification of the Organisation
for Economic Co-operation and Development (OECD),
these fields of science are placed within category 6:
6.1. History and archaeology, 6.2. Languages and literature, 6.3. Philosophy, ethics and religion, 6.4. Art, and
6.5. Other humanities. The study of language and literature is the task of linguistics, literary studies, and
folkloristics.
Linguistics, literary studies, and folkloristics
have become important research fields in the 21st
century, closely linked with other fields of the humanities, the social and even the exact sciences and
represented at higher education and research institutions in all developed countries. These research fields
trace their origins to the ancient world and oriental
cultures. In the 19th century, they became autonomous
fields, which in the course of the 20th century branched
into a multitude of sub-fields, and nowadays continue
to embrace new aspects and research methods. Linguistics, literary studies, folkloristics and art studies have
developed in Latvia at least since the mid 19th century
in conjunction with world research trends and in
collaboration with researchers from other countries,
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addressing general issues in the humanities and at the
same time developing the Latvian language, studying
Latvian folklore and literature as significant expressions of Latvian national identity, as well as creating
academically interpreted publications of primary
sources, collections of material and research instruments. Scientiae et patriae is a motto championed by
humanities researchers in particular: just as important
as achieving internationally significant research
findings is public dissemination of these findings
through popular science publications, through articles,
reports and interviews in the media, through meetings
with the public at educational institutions and
libraries, and through consultation of members of the
public.
Just as in other fields of research, linguistics,
literary studies, and folkloristics research is nowadays
no longer being carried out by researchers working on
their own, but by research institutions that implement research programmes and projects. Currently,
the most important work is being undertaken at the
Institute of Literature, Folklore and Art, Agency of the
University of Latvia; the Latvian Language Institute
of the University of Latvia; the Faculty of Humanities,
University of Latvia; the Faculty of Humanities,
Daugavpils University; Liepāja University; as well as
Ventspils University College; the Institute of Mathematics and Computer Science, University of Latvia,
and at several other higher education institutions and
their departments. A characteristic trend is the development of ever closer ties between research and
higher education; likewise, specialists from different
institutions have increasingly been collaborating in
multidisciplinary studies. Such an approach has
been taken in the National Research Programme
Letonica – History, languages, culture and values of
Latvia as well as in the collaborative project Migration
of Cultures in Latvia, implemented in 2014–2018. The
multi-volume work Latvians and Latvia, created in
connection with this programme, also incorporates a
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wide range of material relating to language, folklore
and literature.
Within the diverse spectrum of research on
language, folklore and literature, several directions of
activity common to the field as a whole may be
identified.
Bringing together and analysing primary
sources and factual material. It is the mission of
the humanities to develop the value system of society
and the understanding of social processes, assembling
an extensive corpus of factual material and analysing
it in a historical and global context. Lexicographic
material, too, provides a basis for further research.
Important academic publications include Place Names
of Latvia, 1956–2016; Latvian Folksongs, 1979–2013;
Dictionary of Literary Latvian, 1972–1996; Collected
Works of Rainis 1977–1986; the publication, begun in
2017, of the collected works of Aspazija, along with
comprehensive dictionaries of dialects and terminology.
Recent years have seen intensive digitisation of material and the creation of digital publications. For
example, the Institute of Literature, Folklore and Art
has established a digital archive, garamantas.lv, and
there is a Digital Humanities Group engaged in
preserving and making publically available the Latvian
intangible cultural heritage in the frame of the Krišjānis Barons Folksong Cabinet programme. The
Latvian Language Institute of the University of Latvia,
together with the Institute of Mathematics and
Computer Science, is creating internet resources based
on this body of material: a Corpus of Early Latvian
Texts and Historical Dictionary of Latvian. A
Dictionary of Modern Latvian also has been prepared
as an internet resource. The institute holds unique
monuments of intangible culture: authentic written
records of local dialect and place name evidence,
preserved on record cards, cassettes, and CDs. The
earliest of these records date back to 1928. In recent
years, digitisation of these unique card catalogues and
creation of a database has commenced.
Maintaining the continuity of research. Since
linguistics, literary studies, and folkloristics are fields
with a long history and a strong tradition, a major focus
of attention is the preparation material relating to the
history of research, together with commentaries. The
Latvian Language Institute of the University of Latvia
has prepared and published a series of selected works
by the Latvian linguistics researchers K. Mīlenbahs,
V. Dambe, A. Augstkalna, D. Zemzare, A. Breidaks,
A. Blinkena, D. Nītiņa, V. Rūķe-Draviņa, O. Bušs, and
others; the Faculty of Humanities, University of Latvia,
has published material about A. Ozols, A. Laua,
J. Kārkliņš, M. Rudzīte, and E. Soida. The University
of Latvia, Daugavpils University, Liepāja University,

and Rēzekne Academy of Technologies are engaged
in the organisation of multidisciplinary conferences
and collections of academic papers devoted to the study
of the life and work of individuals significant in the
cultural history of Latvia, especially writers (Rainis,
O. Vācietis, R. Blaumanis, I. Ziedonis, G. F. Stenders,
Aspazija, and others), such as the international conferences Aspazija and Modernity: Gender, Nation,
Creativity (2016), Rūdolfs Blaumanis and the
19th/20th Century Cultural Revolution in Europe
(2013), and G. F. Stender (1714–1796) and the Enlightenment in the Baltic in the European Context (2014).
In 2017, a large number of studies and events
were held to mark the 500th anniversary of the
Reformation.
Participation in the implementation of
national policy. Taking into account the specific characteristics of the humanities – namely that, in contrast
to the exact sciences, their research does not have a
direct and immediate effect on the economy, whereas
their long-term role in upholding the country’s
national identity is decisive – social demand comes
mainly though public institutions. Scientific research
as the basis for the development the national identity
is particularly emphasised in such strategic documents
as The Cultural Policy Guidelines for 2014–2020 –
“Creative Latvia”, Guidelines for the Development of
Education for 2014–2020, etc. These documents formulate the essential tasks to be undertaken by educational
and research institutions in order to implement the
national policy. For example, the tasks in the area of
Latvian language research are connected with an
instruction by the Cabinet of Ministers from 2014,
in which the defined aim of state language policy is
to ensure that Latvian can sustain its role as the official
language of the Republic of Latvia and an official
language of the European Union, as well as its
linguistic quality, its competitiveness in the language
market of Latvia and the world, and its influence in
the cultural milieu of Latvia. The results of scientific
research are reflected in publications of the State
Language Commission: The Latvian Language in
15 Years since Independence (2007), The Latvian
Language (2013), as well as in studies by the Latvian
Language Agency: State Language Law: History and
Current Situation (2008), The Language Situation in
Latvia, 2010–2015 (2016), etc.
Science communication. Many humanities
journals and series are published, such as Baltu
filoloģija (Baltic Philology), Lingustica Lettica,
Onomastica Lettica, Letonica, Valoda: nozīme un forma
(Language: Meaning and Form), Rusistica Latviensis,
Antiquitas Viva. Studia Classica, Scriptus Manet,
Vārds un tā pētīšanas aspekti (The Word and Aspects
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of Research), Valoda dažādu kultūru kontekstā
(Language in Different Cultural Contexts), Literatūra
un kultūra: process, mijiedarbība un problēma (Literature and Culture: Process, Interaction and Problem),
Acta Latgalica, Via Latgalica, and others. Several of
these publications are included in major databases,
and several others are on the way to inclusion. Since
questions relating to language, folklore, and history
are of interest to the whole of society, these publications
are read not only by specialists in the respective fields.
More popular, however, are articles and events
intended for the public, aimed at shaping public
opinion and fostering public involvement and participation in the development of the cultural milieu of the
Latvian and Liv languages. Specialists in all branches
of the humanities take part in European Day of
Languages events held by the Latvian Language
Agency, publish their work in the series Valodas prakse:
vērojumi un ieteikumi (Language Practice: Observations and Recommendations), intended for the general
public, and in a string of discussions under the title
Peace Kitchen: what stands behind the text. In literary
studies, collaboration has developed with literature
museums in Riga and in different regions of the
country, and with the Association of Memorial
Museums in the frame of the project Latvia’s Annual
Rings in Literature, supported by the State Culture
Capital Foundation, with popular science exhibitions
and lecture series at Latvia’s regional museums.
Specialists in classical philosophy present productions
of Ancient Greek drama in the original and translations of Latvian folksongs into Latin. There is
collaboration with foreign publishing houses aimed at
promoting Latvian literature. An important activity
is collaboration with educational institutions – participation in the organisation of regional and national
competitions for school pupils and in the assessment
of pupils’ research projects. Researchers are also
involved in the development of a new education
standard in the areas of language and art.
Very popular in 2016 and 2017 were programmes
organised by research institutes to involve the public
in the collection and preservation of material. The
Archives of Latvian Folklore at the Institute of Literature, Folklore, and Art has held a Language Bee and
established a Simtgades burtnieki (Centennial Scribes)
digital platform, inviting people to transcribe folklore
records kept at the Archives of Latvian Folklore that
have not yet been made available to the general public,
thus donating their time and language skills on
Latvia’s centenary. The Latvian Language Institute,
in collaboration with the UNESCO Latvian National
Commission, has organised a Place Names Bee, in the
course of which almost five thousand place names have
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been collected, supplementing the existing database
of place names.
Even though research into the Latvian language,
folklore, and literature constitutes a unified system in
terms of consciousness of Latvian national identity
and how it is upheld, each field of research is characterised by specific aims and tasks.
Linguistics in Latvia encompasses the study of
several language families and groups at all levels,
including theoretical as well as applied research. The
aim of linguistics (Latvian linguistics) is research into
the history, structure and functioning of the Latvian
language in the context of world and European
linguistic processes. Scientific study of language is
closely connected with practical language learning and
teaching, as well as with the standardisation and
promotion of language. Accordingly, this field involves
several dozen teaching staff, researchers and staff of
language policy institutions. A comprehensive overview of linguistics up to 2010 is given in the
encyclopaedic publication by A. Bankavs and I. Jansone
entitled Linguistics in Latvia: Facts and Biographies
(2010). The Latvian Language Institute of the University of Latvia compiles a bibliography every year,
incorporating works in all branches of linguistics. Since
2006, it is available on the website, http://www.lulavi.
lv/valodniecibas-bibliografija.
The main research directions in linguistics are
theoretical and practical studies of onomastics and the
history of language, grammar, dialectology and areal
linguistics, lexicography and lexicology, sociolinguistics
and the development of language policy, studies of
terminology, phonetics and phonology, preservation,
supplementation and modernisation of the archive of
Latvian language, applied linguistics research
(language learning, translation studies, etc.). It is
planned that an extensive, balanced corpus of written
and spoken Latvian will be created, in which digitised,
shared material from the local dialect and place name
catalogue will constitute a separate section; theoretical
and practical study of all subfields of grammar is to be
undertaken, also covering its relationship to language
practice, general linguistics and linguistic typology;
phonetics and phonology research will be performed,
permitting the development of maximally precise
speech recognition software. It is important to analyse
systematically the functioning of the state language
and its development in the context of global sociolinguistic processes, and to undertake studies of the
language of the Latvian diaspora in relation to bilingualism and issues of language learning.
The object of literary studies research is
literature, including Latvian literature as a local
phenomenon, although in fact it represents a corpus
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of texts that has developed through uninterrupted
interaction with other cultures (including research on
the reception of Classical literature in the cultural
milieu of Latvia, providing a contribution to the study
of Latvian literature and the literature of other
peoples), creating the basis for broad-spectrum
research in synchronic and diachronic perspectives,
and opening up the possibility of interdisciplinary
research, in close collaboration with culture-historical,
ideological and political phenomena, examining significant individuals and questions at international
scientific conferences, and participating in international projects, thus promoting interest in the
literature of the Baltic region in close relation to European literary processes in other countries. Close
connections are maintained with museums and
libraries in the different regions of Latvia, promoting
the study of their collections and augmenting the
corpus of scientific material, studying reading traditions on a regional basis and promoting literature in
all sections of society, engaging in translation,
commenting and preparing for publication of scientific
of texts on the theory of literature.
The main research directions in literary studies
are: research on various aspects of the history of literature and the basic texts; the study of literary
movements; research on the history and current development of literary theory; the study of questions
relating to poetics; comparative literary studies and
children’s literature; German literature in the Baltic,
gender studies; the study of film and visual art in relation to literature; and the cultural geography of
regions. In the coming years, particular attention is to
be given to the following themes: Latvian literature in
the context of European and world literature, cultural
history and politics from the 16th to the early 21st
century; evaluation of the post-war situation in the
20th century: unified in time but separated in space;
research on the diaspora: internationalisation of
Latvian literature (literature in the diaspora, Latvian
literature in other languages); Latvian culture as
reflected in Baltic German culture; and exploration of
literary contacts between Latvians and other peoples.
Envisaged within the frame of this research direction
is the creation of a topographic map of Latvian literature across the world for the purpose of further applied
research and identification of foreign centres of Latvian
literature. Other planned research focuses include:
highlighting the innovativeness of past writers and
their reception at the present day (A. Brigadere,
J. Ezeriņš, Aspazija, and others), and the study of problematic questions in literature, including the the other
in literature and the origins of the historical novel.

The object of folkloristics research is Latvian
traditional culture, its texts and contexts. This is traditionally associated with something local and specific,
but universal aspects are increasingly coming to the
fore, as are the outcomes of cultural interaction. Folkloristics and ethnology belong to the so-called “national
sciences”: for ethnic nations, various kinds of folklore
have always been symbolically important in identity
construction, giving folklore studies a topical role. The
contemporary dialogue with the ancient cultural
heritage is extremely important for ensuring continuity and longevity of culture, and is a powerful
impulse to creativity. At the focus of attention are:
semiotic approaches in folklore research as well as
musical folklore and traditional culture in contemporary contexts. An audiovisual laboratory has been
established at the Department of Folkloristics and
Ethnology, providing the technical facilities required
for research, namely audio and video documentation
and processing.
Future research is seen as focusing particularly on
the intangible cultural heritage in the context of
contemporary European values and the symbolic
values of Latvia, as part of tradition and at the present
day, and on the history and contemporary character of
the folklore movement.
The humanities constitute a significant element
of science, existing for the good of society, and for the
economy and development. The object of linguistics,
literature and folklore research is connected inseparably with Latvian national identity and its
development as a nationally important task. Themes
significant for society, such as ethical and legal issues,
cultural identity, religious ideas, the changes in culture,
language and understandings of history brought about
by technologies and social mobility, and the division of
resources and wealth, are impossible to address
without the participation of specialists from the
humanities and direct communication between
researchers and various social partners. The scientific
capacity of researchers in the humanities permits the
fields of the humanities to be brought together through
interdisciplinary relationships, staying abreast of
current theory and applying the potential of novel technologies. This serves to strengthen the country’s
identity and culture-historical knowledge, as well as
the understanding of processes in society, because
Latvia is the only place in the world where the Latvian
language, literature and culture can be comprehensively researched and cultivated.
Translated by Valdis Bērziņš
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About the Collection of Scholarly
Articles, Latvia and Latvians
Jānis Stradiņš, professor, Chairman of the Latvian Academy of Sciences Senate,
leading researcher of the Institute of Latvian History, University of Latvia,
Chairman of the Editorial Board of Latvia and Latvians

The two-volume collection of scholarly articles,
Latvia and Latvians, has been compiled under the
guidance of the Latvian Academy of Sciences (LAS)
over the period 2015–2017. The State Research
Programme “Letonica: Research on History,
Language, Culture, and Values” of the Republic
of Latvia, has provided financial support for the
preparation and publication of this collection. The
compendium in English, Russian, and Latvian is
intended to address a foreign academic readership.
Few comprehensive studies are available about
the origin of the Latvian state and how the Latvian
nation came into being, since these topics have seemingly evoked little global interest. Even in European
academic circles Latvia is not infrequently confused
with Lithuania (similar to the confusion between
Slovenia and Slovakia). Therefore, our comprehensive publication is among the first of its kind to
deal with Latvia and Latvians. It will be offered to
a foreign readership during the celebrations of the
centenary of the Republic of Latvia; nonetheless, it
does not provide an exhaustive view of the topic.
This collection of articles has been commissioned based on Latvieši un Latvija (Latvians and
Latvia), a four-volume compendium of scholarly
articles written in Latvian and assembled over the
period 2011–2013. This publication was immediately
acclaimed by the public of Latvia. This collection of
articles by 83 authors had been four years in the
making, with support from the Letonica (Latvian
Studies) research programme. It represented an
overview of the most recent studies carried out by
researchers in Latvia on issues such as Latvians as
a nation (an ethnos) and Latvia as a state, as well as
culture, literature, art, music, theatre and cinema,
architecture and sport, science, education, and
other important topics following an inter-disciplinary approach.
Most authors of articles contained in the fourvolume publication hailed from the University
of Latvia (UL) and its various institutes, Riga
92

Technical University, Riga Stradiņš University,
Turība University, as well as the Latvian Academy
of Culture, the Art Academy of Latvia, and the
Latvian Academy of Music, leading specialists from
museums in Latvia, as well as other individual
scholars, cultural and other public figures.
This four-volume treatise running to some
2400 pages is the most comprehensive investigation about Latvia which has been produced after
the recovery of Latvian independence by Latvian
humanities scholars, with some contributions from
social sciences researchers.
The origin of the terms latvieši (Latvians) and
Latvija (Latvia) were clarified in Volume I, Latvieši,
of the four-volume compendium; this volume
also described the origin of the Baltic peoples, the
gradual evolution of Latvians toward nationhood,
the development of the written form of the Latvian
language, ethnic symbols, traditional food, apparel,
folklore, and mythology. Volume II, Statehood in
Latvia and the Latvian State — Won and Lost, and
Volume III, The Restored Latvian State, set out the
history of statehood in Latvia; Volume II covered the
period up to 1988–1991, while Volume III treated
the period of the restored Latvian state post-1991.
Finally, Volume IV, Culture, Education, and Science,
the most voluminous of the four volumes, dealt
with these spheres crucial for Latvia. In many articles problems of national identity, of “Latvianness”,
were examined in a positive light; other articles
gave an objective portrait of the significant national
minorities of Latvia and their historical and contemporary contributions to the history of Latvia.
The collection of scholarly articles Latvieši un
Latvija was published with the support of local
private individuals and entities. Copies from the first
printing sold out quickly and additional funds were
secured for an additional print run. The collection
has found its place in the libraries and secondary
education establishments of Latvia, and has become
a reference work for future investigations and a
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stand-in for a full-blooded universal Latvian encyclopaedia; an electronic version of such an encyclopaedia and a printed volume devoted solely to Latvia
are scheduled to appear in late 2018.
The appearance of the collection of articles in
Latvia was noted by specialists both in Latvia and
abroad. More than 20 reviews have appeared of this
treatise, some positive, and some which point to the
uneven quality of articles and the excessively academic nature of certain articles. The compendium
was intended to be a reference source of objective
information. The principle followed in compiling
these articles was to allow for both healthy national
pride as well as self-critical views, so that a balanced
view of Latvia would result. Events in honour of the
appearance of this collection were organised in various venues in Latvia and abroad, i.e. in Moscow,
Montreal, Stockholm, Sydney, Minsk, and elsewhere, accompanied by generally positive reviews.
In 2014, the Editorial Board of the collection of
scholarly articles, Latvieši un Latvija, was awarded
a Prize by the Cabinet of the Republic of Latvia for
their substantial contribution to the creation of the
inter-disciplinary research field of Letonistics and
publication of the four-volume collection of articles.
The compendium was also included in the list of significant scholarly achievements of the LAS for 2014.

Following a positive reception for the compendium Latvieši un Latvija, it was decided that the
collection should also be published in English
and Russian. A conference on “What Latvians
Ought to Tell Other Peoples About Themselves,
Their Language, Culture and History”, was held
on 14 November 2014 at the Latvian Academy of
Sciences; eminent individuals including Prof. Vaira
Vīķe-Freiberga, former President of the Republic
of Latvia, Andris Piebalgs, then European Commissioner for Development Cooperation, Karina
Pētersone, then Director of the Institute of Latvia,
and others who had taken part in producing the
four-volume treatise attended this conference.
A consensus was reached that the English and
Russian editions should appear in advance of the
18 November 2018 commemoration of the centenary
of the Proclamation of the Republic of Latvia, and
before the 4th World Conference of Latvian Scientists in June 2018. At the same time, it was agreed
that it would not be appropriate simply to translate
verbatim the four-volume publication; some articles would have to be deleted and others modified to
present to a foreign academic readership the most
recent findings about Latvia and Latvians in both
a contemporary and historical light, together with
analyses of political, economic, and cultural issues.

Fig. 1. The two-volume collection of academic articles (in English), Latvia and Latvians, 2018. Photo by T. Jundzis
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Fig. 3. A meeting of the Editorial Board of the collection of scholarly articles Latvija un latvieši on 21 June 2017.
In the front row, left to right: Andrejs Vasks, Maija Kūle, Ilga Jansone, Tālavs Jundzis;
in the second row: Jānis Stradiņš, Ojārs Spārītis, Guntis Zemītis, Viktors Hausmanis

We decided to compile a substantially reworked
collection of supplemented and somewhat reoriented academic articles, shortened to constitute two
volumes. The first volume would largely be devoted
to modern-day Latvia and its culture (mostly dealing
with contemporary issues, but with some historical
background), while the second volume would focus
on the Latvian ethnos, from ancient times up to the
creation of the independent Republic, as well as the
life of the Republic of Latvia from 1918 to 1991.
The new collection comprises 44 articles (written
by a total of 49 recognised specialists in their fields),
of which 23 constitute Volume 1, and 21 — Volume 2.
In comparison with the four-volume compendium of
academic articles (2013), the number of pages in the
present publication has been reduced, and furthermore the content of many articles has changed
significantly. Some authors have been excluded, new
authors have been engaged and still others decided
to substantially revise their articles. Therefore, the
Editorial Board decided to publish the collection not
only as intended in English and Russian, but also in
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Latvian, as a revision to the previous collection of
articles. In any event, no article has been retained
unchanged in comparison with the previous work,
as new topics and authors have come forward.
The title of the collection of academic articles
has been changed from Latvians and Latvia to
Latvia and Latvians, inasmuch as Volume 1 focuses
on Latvia as a state, in the light of commemoration of its centenary in 2018, while Volume 2 treats
Latvians from ancient times to the foundation of
the state and its life over the period 1918–1991. Of
course, this collection of articles is not intended as a
jubilee edition, but it does highlight several significant aspects of the 100th anniversary of Latvia.
The cover features the Lielvārde belt, a traditional
symbol of Latvia, and the name of the collection,
Latvija un latvieši, embossed in QR code.
An important and wide-ranging essay, “Latvia
and the Latvians as Europeans in the age of globalization”, by Professor Vaira Vīķe-Freiberga, former
State President of the Republic of Latvia (1999–
2007) introduces Volume 1 (Part 1. “Latvia and
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Latvians in Today’s World”, Part 2. “Culture in
Latvia (With a Historical Perspective)”). This essay
assesses the outlook for Latvia in today’s Europe.
V. Vīķe-Freiberga’s article is followed by
important studies such as the recovery of Latvian
independence 1987–1991 (by Tālavs Jundzis, Full
Member of the LAS), the constitutional basis of
the state of Latvia (Dr. iur. Jānis Pleps, Associate
Professor at the UL), democracy in Latvia (by
Dr. sc. pol. Ivars Ījabs, Associate Professor at the UL,
Corresponding Member of the LAS), the economy
of Latvia after the restoration of independence (by
Raita Karnīte, Full Member of the LAS), the population of Latvia (by Professor Pēteris Zvidriņš, Full
Member of the LAS), the Latvian language in the
21st century (by Professors Ina Druviete and Andrejs
Veisbergs, full members of the LAS), education in
Latvia (by Andris Kangro, Corresponding Member of
the LAS, professor at the UL), science in Latvia (by
Professor Jānis Stradiņš, Full Member of the LAS),
the cultural landscape of Latvia (Professor Juris
Urtāns, Full Member of the LAS, and Māra Urtāne,
Professor at the Latvia University of Life Sciences
and Technologies), and cooperation between the
Baltic States 1988–2015 (by Dr. sc. pol. Marika
Laizāne-Jurkāne, Secretary-General of the Baltic
Assembly). This set of articles offers the reader a
many-sided insight into contemporary Latvia.
This collection was created by members of the
Latvian Academy of Sciences and its Baltic Centre
for Strategic Studies, most of whom are recognised specialists in their fields. Unfortunately, the
academic collection does not address such important issues in Latvian history as the New Current
(Jaunā Strāva) which appeared at the end of the
19th century, or the initial formation of the Latvian
state in 1917–1918. Neither the development of
Latvian Social Democracy, nor the importance of
the Latvian Farmers’ Union founded in 1917, have
been treated. There is furthermore no assessment
of major historical figures associated with Latvia
(Rainis, K. Ulmanis, J. Čakste, Z. A. Meierovics,
a. o.). Of the 44 topics covered in the collection,
17 were written by authors who did not take part
in creating of the four-volume collection Latvians
and Latvia; however, authors could not be found for
some topics, and several articles were rejected by
the Editorial Board.
Today’s Latvia is characterised by both remarkable achievements and unresolved issues. On the one
hand, it is a considerably developed and progressive

country, but on the other hand, it is among the
poorest EU member states (GDP = 25 000 euro
per capita), only ahead of Bulgaria, Rumania, and
Cyprus. Poverty levels, especially among pensioners
and regional residents, are around 30%. True, it is
not possible to define reliably the true income level,
because of an increasingly sizable presence (greater
than 20.3%) of the so-called grey economy; official statistical data may not reflect the true situation. The value of the Gini coefficient in Latvia is
one of the highest among the member states of the
EU; hence, there exists very substantial inequality
in their material condition between people living in
Latvia.
Latvia is the geographic centre of the three
Baltic States. Its capital, Riga (Rīga in Latvian)
is the largest city in the Baltic States, population about 700 000, and is often seen as the major
metropolis of the Baltic. The small Baltic countries
are generally perceived as a single entity in the
wider world and their differences are not evident
in public consciousness. Nevertheless, there are
significant differences between them in terms of
both language and mentality of their populations.
Estonia has followed a more rational development
path over the years of independence, thanks to
more intensive contacts with the Nordic countries,
especially Finland; Estonia is characterised by
better thought out development scenarios, and now
takes the leading position among the Baltic States.
Lithuania, in turn, has been more astute in terms
of economic growth, and exceeds the performance of
Latvia in terms of many indicators; however, in most
cases, the standing of Latvia is not inferior to that
of Lithuania. The special feature of Latvia is that
it seeks to retain and intensify the commonality of
all three Baltic States, declaring that it is the most
active supporter of Baltic unity. To a large extent,
this approach has succeeded, especially thanks to
Latvia’s central geographical position in the Baltics
and the outside world’s perception of a united Baltic
region. The idea of unity of the Baltic and Nordic
countries within the EU is less promising. Estonia
is most insistent on this, while Lithuania prefers
cooperation with the countries of Central Europe. In
any case, in terms of their foreign policy, the Baltic
States are currently united and their economic relations are very close, although in some ways they are
also rivals; one should therefore, not exaggerate the
idea of the Baltic countries as united in a uniform
region.
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Fig. 1. Latvian National Library, 2014. Architect G. Birkert. Photo by J. Dripe

Energy and International Acclaim of
Latvian Architecture
Jānis Dripe, architect, Director of the Architecture Programme at RISEBA University

Architecture in Latvia has always reflected society’s ideals and social experience – cosmopolitan
and multicultural Riga dominates its multi-layered picture with the experience accrued during
its Hanseatic period and the ambitions of the new
European metropolis of the Baltic, with its Art
Nouveau heritage, a marvellous collection of historic
wooden houses in the city centre and its eclectic
buildings forming perfect perimeter blocks. Only
for one hundred years in its nine-hundred-year long
history Riga has developed as a capital of a national
state, thus, although possessing a global drive, it is
charmingly provincial. Latvia’s architectural space
has always been open, and still is, to foreign influences: Germans, Finns, Swedes, Russians, Jews,
Italians, Austrians – from Francesco Rastrelli to
Gunnar Birkerts, from Volker Giencke to Sir David
Adjaye – have designed and built here. Cultural
layers of architecture keep on accruing.
Ingeniousness of civil engineers and builders
in combination with modern technology and traditions creates these miracles and monsters of
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civilisation – cities which would then leave their
mark on behavioural codes and way of thinking
of the next generations. In a broad sense, environment is a source of our spiritual and physical
energy. Doing our job, we as architects combine
heritage values with contemporary elements, the
comforts of modern life with history, hard and
well-learnt lessons of the past with untested and
seemingly fragile concepts of the 21st century. We
can say that Latvia is in a favourable situation as
regards the typology, style, and materials of buildings – a whirlpool of history and the legacy left by
different powers have shaped and created this
background: first of all, cities with their historic
centres and dominating church spires surrounded
by the abundance of masterpieces of Eclecticism and
Art Nouveau as well as jewels of wooden architecture deserving inscription on the UNESCO World
Heritage List. A network of castles and manors,
towns, manorial centres and farmsteads, established and left behind by the German rule, together
would have made a logical spatial structure unless

M EN TAL ENER GY

fifty years of the Soviet rule had not supplemented it
with vulgar additions in the form of kolkhoz centres
while deliberately ruining the established structure
based on ideological concerns and infantile inability
to build a healthy economy. Historic masonry and
wooden structures have been supplemented with
the ubiquitous glass so uncritically used in the 20th
and 21st centuries.
Latvia has not always felt comfortable in the
Baltic area: locked in the middle and having the
largest capital city, we seem to have been keeping
everyone together. Latvians also tend to compare
themselves with their neighbours in a harsh
and criticising manner. We admire Estonians for
their Finnish sophistication and elite architects.
Historically, Riga has never had a serious spatial
development plan – the one that could be compared
to such a masterpiece of ingenuity as the urban
development plan of Tallinn elaborated by the
renowned Finnish architect Eliel Saarinen in 1913.
There is a Catholic fundamentality and strength
in Lithuanians. We are the most cosmopolitan and,
possibly, the most vulnerable of the three nations.
Soviet heritage and multiculturalism are not a
favourable basis for a unified architectural platform, school or style, however, it does enable a
genuine intercultural dialogue and creates a feeling
of belonging to a wider community of civilisation.
It also creates a synergy between national guidelines and EU politics, promotes social cohesion and
provides greater opportunities for tourist attraction
and export of education.
Several decades passed before we saw the
long-expected public buildings that allowed enjoying
Latvia’s dynamic cultural life in an entirely different
quality. Over the last few years, thanks to architecture, the nation acquired new confidence along
with new important objects: the National Library of
Latvia, the public library in Ventspils, the regional
concert halls in Liepāja, Rēzekne, and Cēsis, the
reconstructed and extended National Museum of
Art in Riga, the centre of creative services Zeimuļs
in Rēzekne, the Mark Rothko Art Centre in
Daugavpils, the creative crafts centre and stage in
Talsi, the open-air stage on the site in Dikļi where
the first song festival took place 150 years ago, the
Grand Open-air Stage in Riga (under construction)
and Rundāle Palace, the Baroque jewel of Latvia –
complete after 50 years of meticulous restoration. Quite an impressive list providing essential
elements for any self-respecting nation, however,
there are still a couple of things missing. Although
perfection in style, details and choice of materials is

Fig. 2. Cēsis (Vidzeme) Concert Hall, 2014.
Architects from “J. Pogas birojs”. Photo by I. Stūrmanis

Fig. 3. Rēzekne Concert Hall “Gors”, 2013.
Architects from “VM studija”. Photo by I. Stūrmanis

Fig. 4. Liepāja Concert Hall “Lielais Dzintars”, 2015.
Architect F. Ginke (Austria). Photo by I. Stūrmanis
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Fig. 5. Grand Open-Air Stage, 2018–2021.
Architects A. Mailītis, J. Poga. Visualisation of the project

Fig. 6. Restoration and underground expansion of the Latvian
National Museum of Art, 2015. Architects from “Processoffice”
(Lithuania),“AIG”. Photo by J. Dripe

not present in every single object mentioned above,
this substantial contribution to the cultural infrastructure is most definitely the most notable development in Latvian architecture in the 21st century.
It all makes the spatial frame surrounding us,
an arena of our everyday life and an energy field
of the nation’s togetherness. Three peaks, in my
opinion, are quite conspicuous in this fertile field.
Each with its own self-esteem and its special place in
the construction history and intercultural mingling.
Rundāle Palace (1736–1768), designed by the famous
Italian architect Francesco Bartolomeo Rastrelli,
after fifty years of restoration emerged grand and
magnificent in 2014 as the most outstanding jewel
of Baroque architecture in Latvia and as a link
between nobility and royalty in the east and west
of Latvia. Built the same year, Gunnar Birkerts’
National Library of Latvia comes second as an icon
98

of expressive modernism and the last but not least is
the Grand Open-air Song Festival Stage, still under
construction. The concept and content of the last
two are bound with the symbols incorporated in
the building of the National Library, i.e. the Castle
of Light, a classical Latvian festival song, the Glass
Hill, an allegory used by the Latvian poet Rainis, the
Latvian ethnographic pattern used on the flooring
and the Cabinet of Folk Songs kept in the Library.
These symbols are directly related to the audio
phenomenon of folklore and musical performances
on the Grand Open-air Stage –– another entry on
the UNESCO World Heritage List. If I referred to
the space surrounding us as to the arena of our
everyday life, then this is a sonorous arena for the
song where 35 000 spectators (sitting on the slope)
face 13 000 singers standing on the stage which
resembles a grove of silver birch.
If according to the BBC survey, the National
Library of Latvia has made the top 10 list of the
most outstanding libraries of the 21st century and
it has also won the AIA award this spring in the
category of libraries, then acoustic modelling for
the Grand Open-air Stage in collaboration with the
German company Muller BBM is a unique process
on a global scale.
It is important to be noticed in the world.
Birkerts’ idea for the National Library received
international acclaim when it was still a draft.
Expressed in architectural vocabulary, the National
Library with its pyramidal silhouette and symbols
that are important to the nation, not only physically represents a peak of concentration of spiritual
energy on the left riverbank of the Daugava, but
it also keeps the famous Cabinet of Latvian Folk
Songs or dainas which we fondly refer to as the
most Latvian prototype for a server. In 1880, a
storage cabinet with 70 drawers each subdivided
into 20 sections was made in Moscow to a sketch by
Krišjānis Barons. It holds 268,815 of the small paper
cards 3×11 cm in size, containing written records
of folksongs – the Latvian analogue of haiku. It is
a veritable collection of information and another
treasure trove inscribed on the UNESCO World
Heritage List.
The National Library of Latvia is also a centre
and headquarters for library development projects
of national importance as part of the single library
information system Network of Light. The project,
jointly implemented by the state of Latvia and the
Bill and Melinda Gates Foundation, has provided
access to information for 837 public libraries in all
civil parishes of the country and combined all 1759
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Fig. 7. Museum of
Contemporary Art, project, 2021.
Architects from “Adjaye
Associates” (AK) in cooperation
with the office “AB3D”

Fig. 8. Museum “Zuseum”,
Project. Architects from
“Zaigas Gailes birojs”, 2021.
Publicity photo of the office

Latvia’s libraries into a single network of knowledge.
Given that 1.1 million people, or more than half of
the population, use library services, that there are
4000 professional librarians in the country and that
70 per cent of the population consider libraries to
be community centres, we see how important the
libraries are in formation of the educated society. A
democratic and educated society is also a free society
more resistant to manipulation in today’s geopolitical situation and information wars.
And there are several other objects that create
a vivid and functionally valuable background highlighting the aforementioned peaks.
The Grand Amber Concert Hall of Liepāja,
designed by the Austrian architect Volker Giencke,
also possesses a colourful idiom of symbols and
uses it in the cityscape with aplomb what brought
it an award at the 2016 Architizer A+Awards in its

category. Its sparkling hues of amber and dynamic
massing make a lasting impression on the visitors of
Liepāja and its concert hall. Yet, what is most important – the sound in the concert halls of Liepāja and
Rēzekne is magnificent.
Establishing the Mark Rothko Art Centre in
the Arsenal building of the Daugavpils Fortress,
we have another destination to offer to art enthusiasts: a provincial city at the eastern border of
Latvia has appeared of the world map of cultural
attractions. But before that, who else in the world
knew that Mark Rothko had spent the first four
years of his life in Daugavpils, the eastern “metropolis” of Latvia?
Concluding this positive review of architectural
achievements in building the cultural infrastructure, I should also point out the drawbacks. Despite
the fact that two of the world’s five greatest
99
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conductors are Latvians (Mariss Jansons and Andris
Nelsons), we do not have a good acoustic concert hall
in Riga! And there is no Museum of Contemporary
Art either. Yet, as regards the museum, the developments are quite promising. We strongly believe
that by 2021, there will be two unprecedented
private investments in culture in Latvia, i.e. EUR
30 000 000 will be invested in the construction of the
Museum of Latvian Contemporary Art to the design
by Sir David Adjaye (UK), a prize-winner at a highlevel international competition. Latvia will deposit
its collection and take part in the programmes.
The second largest amount will be invested in the
construction of a private museum ZUZEUM to the
design by Zaiga Gaile. Both these projects are in an
advanced stage of development, nevertheless the
lack of an acoustic concert hall in Riga is also a question of populism in politics or of different political
preferences of municipal and state leaders.
In Latvia, we can find examples of good and
even excellent architecture of private houses
displaying features of Latvian vernacular architecture. Pictures of one of such buildings have
adorned pages of many famous architectural journals. It is a small white masterpiece with references
to the aesthetics of Bauhaus and Functionalism or
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Villa Guna in Jūrmala, designed by the renowned
German architect Meinhard von Gerkan who was
born in Riga in 1935. Admittedly, Meinhard von
Gerkan is, indeed, an ambassador of Latvian architecture in the world. It is also quite a nice touch that
the facades of Z-Towers of Riga were designed by
Helmut Jahn. And if I add that one design version
of the Museum of Contemporary Art in another site
and 10 years ago was elaborated by Rem Koolhas,
you may be under the impression that we are deliberately collecting star-architects. It was not a policy,
we simply seized the opportunities.
And I have not even mentioned banks, offices,
Riga International Airport, shopping centres and
tower blocks, restored and reconstructed buildings
(except Rundāle Palace) – there is a good example
in each of these categories. This was a brief account
of publicly accessible architectural achievements
producing public benefit, since these are the buildings forming the tip of the nation’s iceberg of values.
We show it to our guests and use it for manifestation of the nation’s ideals. This is a story of true
all-embracing and continuous exporting power and
also of genuine spiritual energy characterising these
buildings owing to their content, image and national
significance.

Fig. 1. Archaeological excavation in Grobiņa hill-fort in 2016. Photo by E. Guščika

Problems and Future Goals in the Study
of History and Archaeology of Latvia.
History of Latvia – Part of European
History
Guntis Zemītis, Dr. hist., director of the Institute of Latvian History, University of Latvia,
Full Member of the Latvian Academy of Sciences

The territory of Latvia became inhabited at
around 10 500 BCE when the first reindeer hunters
reached the shores of Baltic Ice Lake.
Although the position of Latvia in the northeast
of Europe has not been beneficial for early development of civilization in its territory, there remain
enough evidences for it to be important in the context
of the whole Northern Europe. The first inhabitants
of the territory of Latvia are to be connected with the
Ahrensburg and Swidry cultures.
The Zvejnieki cemetery on the shores of Lake
Burtnieki is of importance for the earliest history
of Europe. 329 Stone Age burials have been found
there, a part of which pertaining to the Middle

Mesolithic period (8300–6000 BCE) and a part – to
Late Mesolithic period (6000–5400 BCE).
The territory of Latvia historically developed
as a point of collision between two ethnoses, as the
southern part of the area was inhabited by Balts
while the northern part, by the Baltic Finns. The
inhabitants of Courland had direct contacts with
Scandinavia already since the Bronze Age (1800–
500 BCE). Boat-shaped graves (or the so called
“devil’s boats”) have been found in seven places in
the Couronian peninsula. Such burials are known to
be on the Baltic Sea islands – Gotland, Bornholm,
and the Åland islands.
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Fig. 2. Repository of Bioarchaeological Materials at the Institute
of Latvian History, University of Latvia. Head of the Repository
Gunita Zariņa and the scientific assistant of the depository
Dardega Legzdiņa (on the left). Photo by G. Zemītis

The territory of Latvia was an important part for
north–south and north–southeast contacts during
the Viking Age (800–1050). The Scandinavian
colony in Grobiņa, which existed from 650 to 800, is
also widely known. Scandinavian sources from the
11th century often mention Semigallia (Simkala)
and Semigallians (Seimgaler). Several Scandinavian
sources mention Cours as well. Tribes living in the
territory of Latvia are mentioned also in the ancient
Russian Chronicle of Nestor, written in 1113.
During the 11th century, Daugmale flourished
as the biggest trade and craft centre on the Daugava
River, and it complies with several features used to
characterise an early North European town.
As a result of Baltic Crusades that lasted
throughout the 13th century the territory of Latvia
together with the territory of present-day Estonia
came under the influence of the Church of Rome.
The territories of present-day Latvia and Estonia
were divided and consisted of several feudal dominions under either bishops or the Livonian Order (an
autonomous branch of the Teutonic order). This
body of interconnected dominions is known under
the name of Livonia.
Livonia was one of the first lands where
Reformation triumphed. In Riga Lutheranism practically prevailed as early as in 1525. Reformation
left deep impact on Livonia. Transition to religious
services in local languages facilitated the creation
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of Latvian congregations and printed works in
Latvian language. Similarly as other languages in
Europe, the unified Latvian language was formed
by confluence of several smaller languages and
dialects. Reformation undermined the whole basis
of Livonia – Catholic Church continued to rule
over part of the land, although Livonia had become
Lutheran. Disintegration of Livonia was accelerated by the Livonian War, or the First Northern War
(1558–1583), which resulted in full destruction of
Livonia, and the territory was divided between the
winning powers, Poland–Lithuania and Sweden.
In 1562, the Latvian territory came under the rule
of Poland–Lithuania, though not fully. The Duchy
of Courland and Semigallia was formed on the left
bank of the Daugava River while the territories
on the right bank – the Duchy of Livland (Ducatus
Transdunensis) was incorporated into Lithuania in
1566.
After the Polish–Swedish war (1600–1629),
Vidzeme came under the governance of Sweden but
Poland retained control over Latgale, or Inflanty.
Catholicism was re-introduced in Inflanty and the
general further development of this region notably
differed from that in the rest of Latvia.
During the 18th century, the whole territory of
Latvia was gradually incorporated into the Russian
Empire. As a result of the Great Northern War
(1700–1721), Vidzeme (or Livonia) was joined to
Russia; Latgale (or Inflanty) was added in 1772,
after the division of Poland; the Duchy of Courland
and Semigallia followed in 1795.
The Baltic Governorates – Estonia, Livonia,
and Courland – enjoyed certain autonomy, despite
being part of the Russian Empire, and retained
connection with processes in the Western Europe,
especially during the 18th and the first half of the
19th century. Although less intensely than elsewhere, these territories were touched by ideas of
Enlightenment. The most important manifestation
of Enlightenment was abolition of serfdom in the
Baltic Governorates – in Estonia (1816), Courland
(1817), and Livonia (1819). Peasants in other parts
of the Russian Empire saw liberation only in 1861.
Baltics was also touched by the wave of civic
nationalism born in Western Europe. In mid-19th
century, educated Latvians started the movement
of the New Latvians (jaunlatvieši) which resulted
in the creation of Latvian nation. During the late
19th century, the ideas of socialism found their way
from the West into the Baltics, Riga in particular,
and found fruitful soil among the swiftly growing
Latvian working class. The social and national

Fig. 3. Archaeological excavation in an iron manufacture of the Duchy of Courland and Semigallia, in Vecumnieki.
Photo by D. Auziņa

contradictions manifested themselves during the
Russian Revolution of 1905.
The First World War heavily affected Latvia
as the front-line crossed Latvian territory for two
years. Many inhabitants had fled to Russia, farms
were abandoned and in ruins. At the outset Latvians
enthusiastically joined the Latvian Riflemen, the
first national military unit in the Russian army,
but later disillusionment set in and many joined
Bolsheviks and stayed in the Soviet Russia.
The State of Latvia was proclaimed on
18 November 1918 within the ethnographical boundaries, i.e. the area inhabited by Latvians. However,
it did not become a state for ethnic Latvians only,
but a state for Latvian nation, granting citizenship to everyone living in the territory of Latvia, or
had originated from it, irrespective of their ethnic
background or religion. A radical agrarian reform
was carried out as a result of which a solid middle
class developed in the countryside. Unfortunately,
the period of democracy in Latvia was short, and in
1934 the Prime Minister of the day Kārlis Ulmanis
(1877–1942) carried out a coup d’état. The regime
of K. Ulmanis was an authoritarian one, although

it was not characterised by repressive measures.
Nonetheless, the democratic republic had ceased to
exist.
The further destiny of Latvia, like in other Baltic
states, was determined by the Molotov–Ribbentrop
Pact signed on 23 August 1939. The primary consequence of this criminal agreement was the emigration of Baltic Germans. With this Latvia lost a small,
but economically, culturally, and politically active
part of its inhabitants. On 17 June 1940, the Red
Army occupied Latvia and on 5 August 1940 it was
incorporated into the Soviet Union. Immediately
after incorporation, the first repressions started,
first and foremost targeting the economic, cultural,
and political elite of Latvia, which culminated with
the mass deportation on 14 June 1941.
During the early stages of war between Germany
and USSR, Latvia was occupied by the German
forces. During the occupation of Nazi Germany,
Latvia lost practically the whole of its Jewish
population, which was exterminated during the
Holocaust. In violation of international agreements
Latvians were mobilised into German armed forces,
while the joining of Latvians to the Waffen-SS units
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was declared to be voluntary to cover this violation.
Many Latvians were enlisted into the Red Army and
fought on the opposite side of the front-line.
The defeat of Nazism did not bring freedom
to the Baltic States. Not only was the communist
regime forced upon them, but they were erased from
the political map of the world for fifty years. Latvia,
together with Estonia and Lithuania, regained
freedom in 1991.

Periods in the study of Latvian
history
Studies of Latvian history can be divided into
several periods. The first educated people were
German-speaking. In the 19th century, a meticulous work was carried out in gathering information about the sources of Baltic history, but Baltic
German scientists wrote a history of the land
(Landesgeshichte), whereas the destinies of local
people, deemed as peasants, were of no interest to
them. During the time of the Republic of Latvia,
especially during the period of K. Ulmanis authoritarian regime, the history of Latvian nation
(Volksgeschichte) was brought into the centre of
attention.
During the years of Soviet occupation, history
was considered only from the viewpoint of historical
materialism. Following this doctrine, all history was
seen as a history of fight between classes. The historical development of all nations was believed to lead
to the liberation from the “yoke of exploiters”. In
the case of Latvia the “liberation” was coupled with
Soviet occupation and extermination of national
bourgeoisie.
After the renewal of independence, historians
received an extensive field for their studies. During
the Soviet occupation, large-scale construction
works were carried out and as a result of construction of hydropower plants, many important archaeological sites in the area destined to be overflowed
were researched. Rich archaeological material
was accumulated although only partly evaluated.
Branches like anthropology (though understood
only as physical anthropology) developed.
Unfortunately, modern theoretical concepts and
conclusions created in the West either did not reach
the Soviet Union or were passed over in silence.
Nevertheless, the accomplishments of Latvian
archaeologists during the Soviet occupation have
maintained their significance, with the exception
of several deliberately ideologically inclined works
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during the first post-war years. This is partially true
for ethnographic studies as well, even though since
the late 1950 ethnographers were forced to participate in the invention and introduction of Soviet
socialistic traditions. The publication Arheoloģija
un Etnogrāfija (Archaeology and Ethnography),
established in 1957, was one of the few that gained
international recognition already during the Soviet
occupation period and can now celebrate its six
decades with the 30th issue.
The period of the Republic of Latvia was either
fully ignored or interpreted extremely tendentiously. The War of Independence was misrepresented as a civil war, in which the local bourgeoisie,
with the help of “international bourgeoisie”, overthrew the socialistic Soviet republic “created by
the people”. This construction gave a pretext to
depict the Soviet occupation of 1940 as a “renewal
of the Soviet rule”. Designating the authoritarian
regime of K. Ulmanis to be “fascist” was an absolute overstatement.
Although the Soviet regime was merciless in
condemning Nazi crimes, even unnecessarily exaggerating them and creating myths (for example,
terming the concentration camp in Salaspils to be
a “death camp” and this placing it on the same level
as Auschwitz, Treblinka, or Majdenek, which is not
true), the crimes of Holocaust were not especially
highlighted. Memorial signs were put up in places
of Holocaust telling that “Soviet citizens” were
killed there. In general many inconvenient questions in history were passed over in silence. Such
taboo topics included the Molotov–Ribbentrop pact,
deportations, and the resistance fights by Latvian
national partisans.

Study of history after the
restoration of independence.
Accomplishments and future tasks
During the first years after the restoration of
independence, historians focused mainly on the
topical problems acknowledged by the society. These
were related, for example, with the loss of Latvian
state independence in 1940 or to the fate of prominent statesmen of the period of the Republic,
Kārlis Ulmanis in particular. The collection of documents Kārlis Ulmanis trimdā un cietumā (Kārlis
Ulmanis in Exile and in Prison) appeared in 1994.
Very symbolic was the expedition of archaeologists
and anthropologists to Krasnovodsk (present day
Turkmenistan), where, as it was known, K. Ulmanis
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Fig. 4. Historian Mārīte Jakovļeva is delivering a report

had died in the prison hospital on 20 September
1942 and was buried in the local graveyard. Sadly,
the situation in the graveyard did not allow to determine the exact location of the grave of the former
President.
Already during the period of the national
Awakening, contacts were renewed with those
Latvian historians, who had spent the time of the
Soviet occupation in exile: Edgars Andersons (1920–
1989), Andrew Ezergailis, Indriķis Šterns (1918–
2005), and others. Historian Kārlis Kangeris moved
from Sweden to Latvia and became involved in the
research process in Latvia.
In 1991, the publication of Latvijas Vēstures
Institūta Žurnāls (Journal of the Institute of Latvian
History) was renewed. Originally founded in 1936,
the journal did not appear during the Soviet occupation. After the time of silence and half-truths during
the Soviet period, researchers commenced studies
of the emotionally sensitive issue of Holocaust.
Answers were sought both by the Commission of
Historians created by the State President and by
the exile historian Andrew Ezergailis. In 1991, the
Institute of Latvian History published his work
Holokausts vācu okupētajā Latvijā 1941–1944
(Holocaust in German-occupied Latvia 1941–1944).
The Commission of Historians was especially active
under the leadership of Andris Caune. 25 volumes of
articles appeared in a short period of time, information on politically repressed persons was collected
and summarised. In 1991, the Institute of Latvian
History published an index of persons accused

for crimes against the Soviet state (No NKVD
līdz KGB. Politiskās prāvas Latvijā: 1940–1986.
Noziegumos pret padomju valsti apsūdzēto Latvijas
iedzīvotāju rādītājs) edited by Rudīte Vīksne and
Kārlis Kangeris. Several fundamental works were
prepared by the researchers of the Institute: Latvija
19. gadsimtā (Latvia in the 19th Century) in 2000,
Latvija no gadsimta sākuma līdz neatkarības
pasludināšanai (Latvia from the Start of the
Century Until the Proclamation of Independence),
in 2000, Neatkarīgā valsts (The Independent State),
in 2003. In the year of Latvia’s 100th anniversary,
two more volumes will appear, dedicated to the
history of Latvia during the Second World War and
the post-years. The book published in 1999, Latvijas
zemju robežas 1000 gados (Borders of Latvian Lands
in 1000 Years) is also worthy of mention.
Essential changes in organisation also took place
in order to bring nearer to each other science and
higher education having been deliberately set apart
during the Soviet times. The Institute of Latvian
History at the Latvian Academy of Sciences was first
transformed to be an agency at the University of
Latvia, but since 2015 has been fully incorporated
into the University.
Unlike the interwar period, when attention
was mainly focused on the history of the Latvian
nation, after the restoration of independence historians have reached the conclusion, that “everything
that happened here is our common history”. This is
manifested in the revision of attitude towards the
Baltic German legacy, for example, in reconsidering
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the history of science in Latvia (research done by
Jānis Stradiņš) and giving adequate and nationally
unprejudiced evaluation to the accomplishments
of the first, mostly Baltic German, researchers of
the past. Series of collections of articles Senā Rīga
(Old Riga) started to appear in 1998, and similar
series Latvijas viduslaiku pilis (Medieval Castles
of Latvia) was started in 1999 and both continue
until the present day. Four volumes of drawings
by Johann Christoph Brotze (1742–1823) were
prepared and published with commentaries. Several
editions of historical sources prepared by archaeologist and historian Ēvalds Mugurēvičs are also of
lasting importance.
Important studies of the history of Duchy of
Courland and Semigallia were made by Mārīte
Jakovļeva, which have resulted in revision of several
historical myths that had originated already in the
19th century and maintained in the interwar period.
A novel interdisciplinary approach to the study of
history of Duchy of Courland and Semigallia was
made possible by the Norway Grants programme
research project “Technology Transfer in the
Processing of Mineral Resources in Earlier Times”.
Manufactures of the Duchy of Courland were
studied and excavated within the framework of this
project.
Historians have fully reconsidered topics like
the Latvian War of Independence 1918–1920 (Ēriks
Jēkabsons), the authoritarian regime of Kārlis
Ulmanis (Aivars Stranga), the national resistance movement during the German occupation
(Dzintars Ērglis), armed resistance to the Soviet
regime (Henrihs Strods, Zigmārs Turčinskis). A
monograph by Kārlis Kangeris, Uldis Neiburgs,
and Rudīte Vīksne on Salaspils camp (Aiz šiem
vārtiem vaid zeme. Salaspils nometne 1941–1944)
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was published in 2016, shredding several Soviet-era
myths and accordingly earning keen disapproval
among certain part of Latvian society and especially
in Russia.
Historians no longer focus exclusively on the
creators of events like politicians, military leaders,
and culture personalities, but they turn to the so
called “common man”, sometimes even the social
castaways (research in these fields done by Ineta
Lipša, Kaspars Zellis, Juris Pavlovičs, Edvīns
Evarts). Monographs on the social status of Latvian
workers at the beginning of the 20th century (by
Jānis Bērziņš) and on the sexuality and social
control in Latvia 1914–1939 (by Ineta Lipša) are to
be mentioned among others.
An impressive monograph on the relations
between Latvia and the USA in 1918–1920 (Latvijas
un ASV attiecības 1918–1920) has been prepared by
Ēriks Jēkabsons, which is based on materials from
the US archives. Work in several Western archives
has allowed evaluation of the role of Latvian émigrés
in the restoration of Latvian state independence
(research by Tālavs Jundzis, Kristīne Beķere).
A collective monograph prepared by historians and
lawyers, Neatkarības doktrīna Latvijas vēstures
kontekstā (The Doctrine of State Continuity in the
Context of History of Latvia) appeared in 2017.
During a single century, Latvia like the two
other Baltic States has experienced the foundation
of the state, democratic and authoritarian regimes,
has lived through the occupations by two totalitarian regimes. The unique experience of the Baltic
States, of regaining independence by non-violent
resistance, has attracted world’s attention. Hence,
the mission of the historians of Latvia is to study
their own past and to acquaint the rest of the world
with it.
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Cultural Heritage, the Arts and
Contemporary Creativity
Valdis Muktupāvels, PhD, Professor of the University of Latvia,
Corresponding Member of the Latvian Academy of Sciences

In the present situation culture and creativity are among the most significant indicators of
a nation’s vitality and development potential. An
active and creative cultural milieu serves to promote
business activity and resistance to adverse conditions, build capacity and improve welfare, and
develop freedom of expression and dialogue, all of
which also significantly influences economic growth.
Under the conditions of globalisation, cultural
values help to preserve uniqueness and maintain
viability; the cultural heritage and various processes
in art shape and maintain a healthy distinctiveness
and local identity, thus reinforcing self-esteem and
promoting international interest.
Latvia’s rich cultural heritage and the diversity of creative processes in the arts are among
the most important national resources. There is
no need to demonstrate that study and mastery of
this resource has a role in its long-term existence
and productive utilisation, not only in an artistic
but also in a research context, thus providing feedback and permitting a deeper understanding, broadening one’s perspective and developing theoretical
thinking. It is mainly the humanities that engage
in the investigation, analysis and assessment of the
cultural heritage and processes in art, but in the
present situation interdisciplinarity plays an evergreater role, involving collaboration with the social,
environmental and other sciences.
The field of musicology has traditionally
developed at the Jāzeps Vītols Latvian Academy
of Music. In addition to systematic and historical
musicology (the theory and history of music), since
the mid-1990s, research is also being undertaken
in ethnomusicology. At the University of Latvia,
research into music is conducted at the Institute of
Literature, Folklore, and Art, and at the Faculty of
Humanities, and is also pursued at the Institute of
Art, Daugavpils University.
It might be said that a mark of a nation’s maturity is the emergence of fundamental, academically grounded research addressing disciplinary

histories. Such a situation is currently seen in the
area of music. Here we may mention first the critical assessment of musicology in Latvia by Mārtiņš
Boiko (2008a), where one of the aspects highlighted
is the world context. Although the work is concise
and concentrated, it does mark a new view of the
status of the discipline, its institutionalisation, the
range of problems addressed in research and the
degree of internationalisation. While a systematic
review of the history of music in Latvia is only just
emerging, vivid individual works already mark a
path towards an all-embracing, encyclopaedic series.
As one of the first we may mention the monograph
Music under Occupation (2011) by Arnolds Klotiņš.
Covering a relatively brief period of time – only five
years – a similar approach is used to characterise
music in the context of two regimes of occupation: a
broad panorama of music life is presented, analysing
aspects of musical education, creative activity, criticism and ideology. This study is particularly important because it introduces material on a theme that
was completely out of bounds in the Soviet period.
In addition to academic music, research attention
also focuses on jazz: its history in Latvia in the
inter-war period is examined in a doctoral dissertation by Indriķis Veitners (2014). Through his
work in archives, museums and libraries, bringing
together photographs and recordings, and through
his interviews with a large number of informants,
he has literally revealed a whole segment of musical
culture in Latvia, preparing the ground for future
studies.
A growing intensity of research is seen at the
present day in the area of ethnomusicology. While
publication of the folk music material held at the
Archives of Latvian Folklore is drawing to completion, specialist studies are being undertaken on
such themes as tradition and individuality, the
local and regional, the nation and minorities, etc.
M. Boiko has looked at traditional Catholic forms
of music in the Latgale region (2001) as well as
Lithuanian sutartinė songs and refrain songs in the
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Fig. 1. Roma singers from Latvia – the sisters Mirdza
Dombrovska and Dzidra Paucis. Ventspils, 2004.
Photo by K. Goba

Baltic (2008b), and Old Believer music in Latvia,
publishing the material of particular studies in
the form of albums of music, for example, Psalm
Singing in Latgale (2011). A significant study on the
traditional music of minorities in Latvia is the work
by Ieva Tihovska Real Gypsy Music: Authenticity
and Ethnicity in the Music of Latvia’s Gypsies
(Roma) (2017). This is an original piece of research
on a little-explored theme. Moving away from a
purist understanding of ethnicity and authenticity,
which has long dominated in the study of folk music,
the author offers a shift in the research focus from
repertoire to performance and the style of singing,
thus allowing her to approach the ethnic aspect of
the tradition and evaluate how the researcher’s own
individuality influences the result (Fig. 1).
Bringing together data from history, organology,
folkloristics, linguistics, and other fields, Valdis
Muktupāvels has developed a qualitatively new view
of the sound tools used by the people of Latvia in
various periods. Based on the achievements and
experience of European organology, a systematic

Fig. 2. Folk musicians from the Suiti district in a wedding performance. Riga, 1920s.
Photographer unknown. RTMM 150012
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arrangement of musical instruments has been
created, permitting the organological material from
Latvia to be presented in an international context.
The study is published in the monograph Folk
Music Instruments in Latvia (2017), consisting of
two parts: a historiographical review of the sources
and studies on organology in Latvia, and a systematisation of the material. Consistent application
of morphological classification has permitted the
range of instruments to be supplemented, adding
a variety of instruments previously not described,
and has allowed correction of accumulated errors
in Latvian literature on organology, giving a more
accurate picture. Publication of the study introduced into cultural life a large corpus of previously
unknown material. This encyclopaedic publication
is supplemented with historical images and photographs from museums in Latvia, distribution maps
of instruments, an appendix with musical notation
and indexes. The English version makes the rich
source material on traditional instrumental music
in Latvia available internationally (Fig. 2).
Theatre and film studies are undertaken at
the Institute of Literature, Folklore, and Art and
at the Faculty of Humanities of the University of
Latvia. In addition, the Latvian Academy of Culture
has a role in studies on theatre and film.
Testifying indirectly to the significance of drama
in Latvian cultural life is the continuous output
of critical writing on current drama that appears
in the culture media and the intensity of theoretical study. As in other fields of arts research, major
systematising works have been created on the
subject of drama. Such a general treatment covering
the most significant processes in the development
of Latvian theatre from the time of its emergence
up to the present day is offered in a project led by
Guna Zeltiņa under the title Latvian theatre from
its beginnings up to the present day. The study has
resulted in a major monograph under the same
title (2010). The work highlights the main trends
and movements in the creative process, the most
outstanding individuals in directing, acting and
stage design, as well as innovative work significant
in the development of Latvian theatre.
In 2002, a major study was begun under the
leadership of Silvija Radzobe on the main trends in
theatre direction in Latvia and the world from the
beginnings of directed theatre at the end of the 19th
century up to the first decade of the 21st century.
The four-volume study also includes an assessment of the role of acting, stage design, theatre
music and playwriting in productions, and can

thus be regarded as a study not only of directing
but of theatre history as a whole. Continuation of
more profound investigation into the processes of
Latvian theatre, playwriting and theatre criticism
in the first post-war decade has resulted in the
study 1945–1950: theatre, drama, criticism (2013).
In addition to analysis of theoretical questions of
culture under totalitarianism, attention is focused
on unveiling the mechanisms behind the supervision of art life, and the study takes a fresh look at
processes relating to theatre criticism and persecution of artists. A major account of younger-generation directors and the general features of the new
languages and aesthetics of directing is given by
19 theatre critics from different generations in the
monographic collection of articles New Directing in
Latvia (2015).
In the field of film, criticism and research are
growing all the time, with the publication of monographs and studies on various themes relating to
the history, aesthetics and perception of film, and
on particular individuals. The most extensive study
on the history of Latvian fiction film appeared in
2011: The Reality of Performance. The History of
Latvian Fiction Film (Balčus, Pērkone et al. 2011).
The study presents an analysis of the specific
character of the film system in Latvia in different
historical periods, the thematic and aesthetic characteristics of the films, and the technical development and accessibility of cinema. The monograph
Film in Latvia. 1920–1940 (2008) by Inga Pērkone
addresses the perception of film and cultural policy
in Latvia during the first period of independence.
The author has looked in more detail at the first five
films made in Latvia in the monograph/album First
Latvian Films (2016), and has examined particular
filmmakers and modernist trends in film, the subject
of essays in the monograph You, Great Evening
Sun! Essays on Modernism in Latvian Film (2013).
In her monograph Film noir. From the Past to the
Present (2014), Dita Rietuma considers the work
of particular Latvian directors (Aloizs Brenčs and
Rolands Kalniņš) in the context of film noir.
Extensive, wide-ranging research into the
history and theory of visual art is undertaken
by the Institute of Art History of the Latvian
Academy of Art. In addition to specialist studies on
particular topics, the institute has been involved in
preparing a seven-volume publication covering the
history of the discipline, Art History in Latvia. The
research team led by Eduards Kļaviņš has written
and published the first two volumes in this series:
Volume 4, Period of Neo-Romanticist Modernism:
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1890–1915 (2014), and Volume 5, Period of Classical
Modernism and Traditionalism: 1915–1940 (2016).
New in-depth studies have been undertaken in the
course of preparing this work, which, in addition to
fine art, stage design, architecture and applied art,
also covers new materials and interpretations in the
fields of photographic art and design. The published
volumes reflect the character of this series as an
academic publication on the history of art in Latvia,
going significantly beyond other works in this genre
in terms of new discoveries and interpretations.
The authors look at the emergence of the national
school of art and architecture, also giving considerable attention to the contribution of people from
other ethnic groups. The Latvian publications have
been translated into English, thus making the
material on the history of art in Latvia accessible
worldwide.
A special area of the cultural heritage is the
religious heritage – churches, monasteries and
their interiors, artefacts of visual art and ritual
items. This part of the heritage is special because
of its link with local communities and the cultural
landscape, its role in religious practice and in other
dimensions. At the same time, this heritage has
been an intermediary for the introduction of supranational stylistic movements, reinforcing the link
with other European cultures. Bringing together
ideas on the development of religious culture in
Latvia in the context of world processes in architecture and art, O. Spārītis has published the book
Essays on Sacral Culture in Latvia (2015), which in
a way crowns a whole period of research. The author
characterises his view of religious culture as “a set
of material and symbolic values corresponding to
a particular level of civilisation”, “the authority
of which is not in doubt, and is safeguarded and
protected with all available means as a guarantee of
meaningful human existence”. The work highlights
the most valuable examples of religious culture in
Latvia, examines the evidence from the age of the
Reformation and confessionalism as represented
by artefacts from the time of Livonia, and looks at
examples of Dutch and German graphic art from
the 16th–17th centuries in Lutheran religious art
in Latvia, focusing particularly on New Testament
motifs in painting.
In addition to specialist cultural heritage
studies undertaken within the frame of one scientific field or sub-field, in the present situation interdisciplinary projects are becoming ever more
important. Such an approach is coming to dominate in the exploration, documentation, and study
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Fig. 3. Expedition of Latvian folklorists at an offerings stone
in Slucka District of Minsk Region, Belarus, 2006.
Photo by J. Kursīte

Fig. 4. Expedition by the Latvian Academy of Culture
at the Liv Sacred Cave. Svētupe, 2016. Photo by I. Vītola

of local cultures. This has become particularly
topical following Latvia’s accession to the European
Union in 2004, after which globalisation processes
have been felt ever more keenly. In this context
the tangible and intangible cultural heritage has
become not only an object of study, but also ever
more significant as a cultural, social, and economic
resource connected with local communities.
Field projects to investigate comprehensively
the cultural heritage of a particular culture-historical district are being undertaken by the Archives
of Latvian Folklore at the Institute of Literature,
Folklore, and Art of the University of Latvia, by
the university’s Faculty of Humanities and by the
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Latvian Academy of Culture, as well as by regional
universities. Researchers working in different fields
have participated in the field projects of Janīna
Kursīte in the Suiti district, on the Couronian
Spit and other places where Kursenieki have lived,
as well as in Vārkava, Dundaga and elsewhere.
These studies are published as books, the most
recent being DižDundaga: Writings on Dundaga
District (2017). The material from this fieldwork
has provided the basis for thematic publications:
Sfumato and non-Sfumato. Expedition Paths and
Ramblings (2008), dealing with signs and ornaments, and The Latvian Home (2014), on the sacred
and profane, irrational and everyday aspects of the
living space (Fig. 3).
A project specifically engaged in this kind of
comprehensive examination of a particular place
is The River Svētupe in Vidzeme in the Space of
Myth and Reality (2013–2016), implemented at
the Latvian Academy of Culture under the leadership of Juris Urtāns. The results of the project have
attracted significant public attention and have been
brought together in the collective monograph The
River Svētupe in Vidzeme in the Space of Myth and
Reality. Scientific Papers and Corpus of Folklore
(2015), and in scientific articles and books by the
project participants. The final element in the project
was the application of the method of interdisciplinary reading of the culture-historical landscape
in situ, carried out in March 2016. The aim of the
application of this method is to bring together the
data obtained in the project and test the potential
of practical application of the method, identifying
its advantages and risks. The method of reading
the cultural landscape is a qualitative, comprehensive descriptive field study involving direct communication with the specific natural and sociocultural
milieu, and the application of knowledge from
various disciplines, seeking to obtain an exhaustive picture of the natural and cultural heritage of
a particular place and of the life of the local community as a whole (Fig. 4).
The viability of cultural tradition in Latvia
in an innovative milieu. Since 2013, the Scientific
Research Centre of the Latvian Academy of Culture,

in collaboration with the Latvian National Centre
for Culture and the UNESCO Latvian National
Commission, has been conducting research into
the intangible cultural heritage, giving particular
attention to the Song and Dance Festival tradition.
This research has been undertaken in the frame
of the National Research Programme Habitus.
The Viability of Cultural Tradition in Latvia in
an Innovative Milieu (2014–2017), the head of the
programme being Rūta Muktupāvela; the project is
led by Anda Laķe. The study reveals the broad range
of cultural and symbolic, social, political, economic,
organisational, and educational factors influencing
the preconditions and risks affecting transmission
of the traditions of the Song and Dance Festival as
an intangible cultural heritage. The political-administrative, economic-financial, cultural or artistic,
social, educational, and technological preconditions
for transmission of the Song and Dance Festival
tradition, and on this basis the indicators of transmission of this tradition have been identified,
establishing a common system for monitoring this
tradition in the Baltic States. It is envisaged that
it will in future be possible to apply the approaches
and data from the study on the Song and Dance
Festival to investigate the indicators of transmission
of other elements of the cultural heritage.
Continuing and deepening the research
conducted so far into the Baltic tradition of Song
and Dance Festivals and its viability in modern-day
society in the broader – European – context,
researchers at the Latvian Academy of Culture have
since 2016 become involved in a three-year research
project entitled Critical Heritages: Performing
and Representing Identities in Europe (CoHERE),
financed by the Horizon 2020 European research
and innovation programme, which brings together
12 partners from different European research institutions. Whether and how the cultural heritage
unites and divides people in Europe – this is one of
the main questions that the Habitus researchers
will continue to pursue in synergy with this international consortium.
Translated by Valdis Bērziņš
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of Science

Latvia’s Economic Development
in the Roadmap of Europe
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Introduction
The European Union faces a multitude of challenges in its future path. The population of Europe
is ageing and shrinking as a proportion of global
population. Europe, itself an island of peace and
prosperity for the last 50 years, is surrounded by
politically and economically volatile developing
countries with booming populations, creating
migration pressures. The world marketplace is
rapidly changing – globalisation, robotisation, automation, and the data revolution are changing the
way Europeans do business with the rest of the
world. Globalisation is also affecting Europe’s cherished social model – the new world of work necessitates a rethink of labour relations to find the right
balance between safety and security. Europe needs
to remain globally competitive to ensure a good
living standard for its citizens – while Asia and the
United States are investing more in innovation.
The geopolitical situation remains tense, causing
a need for more defence spending in Europe. All of
these challenges – especially the new ones – necessitate more funding, but a big net contributor to the
European budget – the United Kingdom – is leaving
the European Union.
A critical reflection on these challenges presents
the European Union with five possible future pathways: (1) to pursue business as usual, (2) focus
exclusively on the Single Market, (3) proceed at
multiple speeds, (4) do less but more efficiently, or
(5) do much more together. Each of these scenarios
differs in its level of ambition, balance between

national and supra-national decision-making, and
the necessary funding. The decision made as to the
chosen pathway will have profound repercussions
for all citizens of Europe.
Latvia’s economy is intrinsically linked with the
economy of the European Union (EU). Other EU
member states account for the vast majority of trade
and investment flows originating in or destined for
Latvia. Other EU countries are also Latvia’s most
important trading and cooperation partners in
energy, digital, and capital domains. For economic as
well as geo-political reasons, Latvia wants to belong
to the “core” of Europe.
Latvia’s paramount economic and social challenge is to achieve sustainable income convergence
with the EU average. Since joining the EU in 2004,
the national wealth of Latvia has increased to
65% of the EU average. The only solution to this
conundrum is to foster economic growth through
productivity enhancement and innovation while
reducing inequality in society. Through public
and private investment, supporting education and
innovation, building stronger and more transparent institutions, ensuring a sufficient social
safety net and smarter welfare-to-work policies,
Latvia can overcome the “middle income trap” –
where incomes linger around 75% of the EU
average for a prolonged time. In order to maintain
healthy and inclusive growth, Latvia must remove
productivity bottlenecks, such as stagnant rent
market, sluggish regional mobility, deficient access
to high quality health care, and inadequate talent
management.
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In this article, we shall discuss Latvia’s economy
and its possible future development trajectory
against the backdrop of reforming Europe. We shall
first discuss Latvia’s competitiveness vis-à-vis
its reference group – developed, upper-middle
income, industrialised countries. Then, we briefly
examine such growth drivers as investment and
innovation, with a particular emphasis on bridging
the investment gap. Further, to illustrate the
pre-conditions for more inclusive and faster growth,
we shall look at selected structural and social
policies.

Competitiveness
The global marketplace is characterised by
fierce competition – the EU competes collectively against the US, China, and other emerging
regions. As Europe is gradually aging (it is already
the oldest continent by average age of its inhabitants), it becomes less competitive in labour terms,
and must compensate this disadvantage by gains in
investment and total factor productivity. As China
and the US are also strong investors, such factors
as innovation, business sophistication, technological

Graph 1. Drivers of Latvia’s
competitiveness against
reference group
Source: Global Competitiveness
Index 2017–2018; Latvia
Country Profile
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readiness and market integration become ever more
important. Therefore, the European Commission
has greatly invested in finishing the Single Market –
building a more complete digital, energy and services
market, filling in the missing links of Banking
Union, Capital Markets Union and Economic and
Monetary Union. More integration, in economic
terms, can mean – higher competitiveness.
But the EU, unlike the US or China, is not a
unitary formation, and, in many ways, it is only as
strong as its weakest link. Therefore, the collective competitiveness of the EU depends on the
resilience, industriousness, and good policies of
its Member States. Latvia, a recent entrant to
the “rich countries’ club”, the OECD, has placed
enhancement of productivity and competitiveness
squarely among its top economic priorities. As a
policy measure, Latvia is considering to establish
a National Productivity Board, following the available best practices. And for a good reason – in many
ways, Latvia is still a runner-up as concerns many
facets of competitiveness.
Looking into the mirror of Global Compet
itiveness Index produced by World Economic Forum,
one finds a mixed performance (see Graph 1). Latvia
scores comparatively well in such indicators as
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Graph 2. Share of European Structural and Investment
Funds in public investment, 2015–2017
Source: Reflection Paper on the Future of EU’s Finances, 2017

macro-economic environment (fiscal discipline,
deficit and debt level, inflation) and labour market
efficiency (hiring and firing of workers), while the
small market size is an objective, although significant, drawback. More painful is the relatively low
ranking of Latvia’s institutions and infrastructure
(roads, ports, railways, airports), which require
considerable investments and cannot be overhauled
overnight. However, what most significantly drags
down Latvia’s overall competitiveness is low innovation performance and insufficient business sophistication. These are key factors, which the government
can (and should) influence, as they determine if
Latvia one day plays in the highest league of high-income states or remains relegated to the middle-income group of countries.

Investment
Since the last economic crisis, investment levels
both in the EU and Latvia have remained below
the sustainable trend of 21–23% of the GDP. Prior
excessive exuberance has led to excessive caution
on behalf of international investors. Even though
interest rates have been low and the European
Central Bank has pursued quantitative easing,
SMEs, start-ups and innovative enterprises alike
report difficulties in accessing credit and financial

guarantees. Money has fled to safe havens, such
as government bonds, and is reluctant to return to
the real economy. Public investment has likewise
suffered due to austerity policies and fiscal discipline. However, investment is a life-blood of any
economy, since in its absence, capacities are quickly
exhausted and firm profits stagnate.
Latvia is no exception to the overall European
investment trend. After the crisis, foreign direct
investment (FDI) has been lower than before
the crisis. Latvia must renew the FDI flows by
focusing on its strategic advantages in both traditional industries such as bio-economy (wood and
food processing), pharmaceuticals and value-added
logistics, and new industries, such as ICT, advanced
financial services (fin-tech) and smart materials,
further cleaning up public administration and better
integrating in global value chains. A good half of all
foreign investors active in Latvia today report that
they would be ready to pursue new investments,
should they receive positive signals from the government on implementation of structural reforms.
The most reliable long-term investor in Latvia’s
economy so far has been the EU. Since 2004, when
Latvia entered the Union, it has received more than
10 billion euros in public investment in modern
agriculture, low-carbon transport, clean environment, better quality education and health care,
international research, and more dynamic SMEs.
On the positive side, EU’s investment has contributed around 1% of GDP and helped to weather the
economic crisis; however, on the other side, it has
substituted for national investment, as currently
around 60% of all public investment in Latvia is
sourced from EU funds (see Graph 2).
To crowd in more private investment by using
financial instruments and public guarantees, the
EU has developed the Investment Plan for Europe.
Also known as the Juncker Plan, the Investment
Plan symbolises a paradigm shift in EU support –
from public subsidies to private sector borrowing.
The Juncker Plan is likely a trail-blazer for future
EU investment support, where recyclable financial
instruments, rather than one-off grants, will be the
name of the game. The Juncker Plan is working to
bridge the investment gap also in Latvia, where four
SME credit guarantee agreements shall benefit more
than 1500 SMEs, while the strategic innovation
projects, such as the construction of new University
of Latvia Academic and Science campus and the
introduction of hydrogen vehicle fleet in Riga city
transport, will help to attract some 500 million euro
of additional private funding in Latvia’s economy.
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Innovation
No country, large or small, has ever emerged
from a state of relative poverty to relative wealth
without economic modernisation, in which innovation is a factor sine qua non. Cutting-edge research,
through technology transfer and commercialisation,
feeds into business operations and allows firms to
climb up the global value chains. The public sector
has a key role to play as facilitator and catalyst in
the “knowledge triangle” (or “triple helix” –
market-university-government). Therefore, innovation and research are horizontal priorities of
the European Commission in its quest to promote
growth and jobs across the continent.
The EU generously supports scientific and business innovation through European Structural and
Investment Funds, Horizon 2020 grants, InnovFin
guarantees, and other programmes, monitors innovation performance across Member States through
its Innovation Scoreboard as well as offers recommendations, advice and expertise through the
European Semester, Structural Reform Support
Programme and Horizon 2020 Policy Support
Facility. Latvia has been on the receiving end of this
innovation support, and, as a consequence, has been
improving its innovation performance during the
last eight years, albeit starting from a low base. In
2017, Latvia graduated from the class of “modest
innovators” (below 25% of EU average) to become a

“moderate innovator”, on par with Poland, Hungary
and Greece (see Graph 3). This progress was chiefly
achieved due to EU investments in research infrastructure, increased number of foreign students and
scholars and improved record of cited publications
and patent registrations. While progress is evident,
Latvia still has a long road ahead.
Latvia’s notable weakness is domestic financing
of innovation. According to Eurostat figures,
expenditure on research, development and innovation in 2016 constituted just 0.44% of GDP,
well below Latvia’s national Europe 2020 target
of 1.5%, and a fraction of EU’s collective target of
3%. Particularly startling is the miniscule 0.15% of
private sector contribution to innovation financing.
This proportion is partially explained by the presence of few multi-nationals in Latvia, and relatively
low R&D activity performed by domestic firms, as
well as economic structure where lower added value
sectors tend to dominate. But the small share of
financing for research and innovation also reflects
national policy decisions to assign lower priority to
science base funding. One can hope that the government would set the sight high to achieve the level of
performance and financing which would rank Latvia
as a “strong innovator”.
Since a smaller EU budget in future might be
a stern reality, the pressure to “do more with less”
is likely to grow. As concerns innovation support,
the insistence on more “blending” of public and

Graph 3. Performance of EU Member States’ innovation systems
Source: EU Innovation Scoreboard, 2017
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private funding sources and different EU financial
instruments will increase. A good illustration of this
trend is a recent success story in a highly competitive Horizon 2020 call by a consortium CAMART2,
composed of Latvia’s Institute of Solid State
Physics, Sweden’s research institute RISE Acreo
and Royal Institute of Technology. The consortium
was successful in winning a Horizon 2020 excellence grant in the amount of 15 million euros, once
“blended” with a 15-million Structural Funds’ grant
from the envelopes of two Latvian ministries.

Structural policies
The EU’s ambition is to retain global leadership in the climate and energy policies in foreseeable
future, driving forward de-carbonization, circular
economy and improved connectivity. This goal
determines (and will continue to determine) many
of Europe’s policy-making and investment decisions. Member States may, of course, pursue slightly
alternative and individual paths (for instance, such
as coal production in Poland, nuclear energy in
France and shell oil in Estonia), but they have to
abide by the overarching EU emissions, renewables and energy efficiency targets. In addition, the
EU aspires to build the most digital economy and
society in the world under the framework of its
Digital Single Market.

Latvia and its Baltic neighbours are the beneficiaries of EU energy and transport policies, as they
help them to reorient (and complement) their electricity, gas and rail networks from legacy East–West
direction to the new North–South orientation. Such
grandiose projects as building high-voltage electricity inter-connectors between the states around
the Baltic Sea and natural gas connectors between
Finland and Estonia, and Poland and Lithuania, will
better integrate markets, make the Baltic States
safer, and allow the consumers to benefit from the
economies of scale. Projects such as Rail Baltica
and rail line electrification will help cut transit
times, alleviate congested highways, diversify logistics routes and build new economic corridors. With
upgraded infrastructure, the Baltics will stand a
better chance of tapping into the Chinese One Belt,
One Road initiative. However, all of these investments, even with a high share of EU co-financing,
divert resources away from other areas, which must
be seen as opportunity costs.
Where the Baltic States, including Latvia, but
especially – Estonia, in many ways lead the EU is
digitisation (see Graph 4). The Baltic States score
very high on digital connectivity (speed of Internet),
use of Internet and digital public services. Where
they, in particular – Latvia, are somewhat weaker,
is human capital – availability of ICT specialists and
integration of digital technology in business development (on-line and cross-border sales). However, the

Graph 4. Digital Economy and Society Index (DESI) 2017 ranking
Source: Digital Economy and Society Index (DESI), 2017
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availability and spread of high-grade digital infrastructure (such as 4G networks) opens the doors for
new business models, motivates ICT start-ups, helps
to alleviate demographic pressures and contributes
to social inclusion. The Baltic States must capitalise
upon their position of “digital leaders” in Europe,
and promote this comparative advantage to attract
FDI and human talent.

Social policies
Fast economic growth should not be an end in
itself. Growth is good, if it is a means toward more
inclusive economy, ensures equitable distribution
of wealth and provides a safety net for those who
cannot fully benefit from the market. In addition,
the world of work is dramatically changing, influenced by automation, robotisation, Internet of
Things, Industrial Revolution 4.0, more widespread
contract and part-time work, mobility and wider,
life-long participation. This recognition forms the
motivation behind the EU’s new Pillar of Social
Rights. In essence, the Pillar of Social Rights establishes that, despite the opportunities and perils of
globalisation, the EU is there to provide a higher
quality of life for all Europeans.
Well-targeted social policies, including education and health, can go a long way in ensuring more

efficient labour market outcomes, increasing social
cohesion and reducing inequalities. Better policies
also ensure longer lives, less frustration, enhanced
sense of fairness and dignity. While the EU as a
whole still stands as beacon of social welfare, there
is wide divergence between various Member States.
How does Latvia score in terms of social policy effectiveness? For instance, when looking at the proportion of spending on social benefits (policy input),
Latvia with 4% of the GDP ranks only higher than
Greece, but when looking at the redistribution
of income inequality as a result of social benefits
(policy output), Latvia with 12% ranks only higher
than Romania (see Graph 5). Ireland, which pays out
24% of GDP in social benefits, achieves 31% reduction in inequality. In short, Latvia has some room to
improve the purposefulness of its social policy.
Similar sentiment echoes in other policy areas
with direct impact on people’s quality of life,
such as education and health. These policies also
affect talent management and efficiency of labour
force. In various surveys, Latvia does not compare
favourably in efficiency terms. It has the smallest
class size, the oldest teaching staff and largest
waiting lines for health services. While there are
no quick fixes and structural reforms in these areas
are often painful, they have a significant impact
on total factor productivity, and, by extension, on
inclusive growth.

Graph 5. Relationship between social spending and income inequality
Source: Reflection Paper on the Social Dimension of Europe, 2017
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Conclusion
The EU stands at a crossroads, and so does
Latvia. The political and economic destinies of both
are interlinked and their roadmap is the same. The
roads in all directions are full of challenges posed
by aging, globalisation, social pressures, changes
in economic structures, the need to spend more on
defence and agree on the European budget minus
Britain, a big net contributor.
The future of both Latvia and Europe and their
citizens depend on competitiveness – Europe’s

competitiveness in the world, and Latvia’s competitiveness in Europe. Global indices show that Latvia
needs to invest more in innovation to modernise
its economy and to be able to afford better services
for its citizens. Latvia also needs to achieve higher
productivity to avoid a middle-income trap. Fostering
sustainable economic growth and tackling inequality
with smart social and effective policies remain the
most important economic policy objectives for the
foreseeable future.
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Development of Bioeconomy and
the Research Potential in Latvia
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Full Member of the Latvian Academy of Sciences
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Aleksejs Nipers, Dr. oec., leading researcher of the LULST

Development of the bioeconomic sectors is
important for the European Union (EU), and will
lead to increased competitiveness and sustainability
of the Latvian economy. Bioeconomy for the EU
comprises production of renewable bioresources and
their conversion into food, animal feed, and other
bio-based products and bioenergy. Agriculture,
forestry, fisheries and aquaculture, food, pulp
and paper production, as well as, partly, chemical,
biotechnology and energy sectors are bio-economic
drivers. In the EU bio-economy sectors, land is
used as the main resource, generating a turnover
of around 2 trillion euro per year and employing
17 million people (Piotrowski et al., 2016).
The Organisation for Economic Development
(OECD) defines bioeconomy in terms of three
elements: a deep understanding of genes and
complex cell processes, the integration in all sectors
of renewable biomass and biotechnology in all
sectors (OECD, 2009).
The Latvian Ministry of Agriculture issued,
in 2017, The Informative Report on the Latvian
Bioeconomy Strategy 2030. The goals of the Latvian
Bioeconomy Strategy 2030 can be realised in three
main areas: 1) the promotion and preservation of
employment in bioeconomic sectors; 2) increasing
the added value of bioeconomic products to at
least 3.5 billion EUR by 2030; 3) increasing the
value of export of bioeconomic products to at least
9 billion EUR by 2030. In order for the bioeconomic
industry to develop and achieve the goals set for
2030, research development, innovation and business cooperation with scientists are needed. The key
challenge for the bioeconomic industry in the future
is to meet the growing needs of the world’s population for the needs of food and biomass for energy
and other industries during the period of climate
change (Pilvere et al., 2015).
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Science in the bioeconomy sector
in Latvia
Interaction between three main factors is the
basis for development of the bioeconomy: resource
sustainability, innovation (knowledge creation,
transfer and commercialisation) and education
(incl. public awareness) with a view to creating
a closed cycle economy in which waste products
from one process are the raw products for another
(successive) process. Successful development of
the bioeconomy requires coherence and integration of different policies in the following directions:
1) investment in research in each sector, incl. promotion of cross-sectoral programmes and development
of innovation for commercialisation of knowledge;
2) business and career opportunities; 3) secondary
and higher education which produce a suitably
skilled labour force; 4) an innovation-friendly legal
framework; 5) communication with the public
concerning research and innovation.
After consolidation of scientific institutions
active in the field, the following are engaged in
priority research of the bioeconomy in 2017: the
Latvia University of Life Sciences and Technologies
(LULST; name in English since 06.03.2018, before
that date – Latvia University of Agriculture)
with its affiliated public bodies – the Institute of
Horticulture (IH); the Institute of Agricultural
Resources and Economics (AREI), and Latvian
Plant Protection Research Centre Ltd. (LPPRC);
the Institute of Food Safety, Animal Health and
Environment “BIOR” (BIOR); the Latvian State
Forest Research Institute “Silava” (LSFRI Silava),
the Latvian State Institute of Wood Chemistry
(LSIWC); the Forest and Wood Products Research
and Development Institute (MeKA); and the
Latvian Institute of Aquatic Ecology (LIAE).
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Table 1. Traditional industries and research in bioeconomy

at the main scientific institutions in Latvia

Agriculture

Forestry

Food processing

Fisheries, aquaculture

LULST, IH, AREI, LPPRC, BIOR

LSFRI Silava, LULST, LSIWC,
MeKA

LULST, IH, AREI, BIOR

BIOR, LIAE, LULST

Table 2. Capacity of the principal institutions involved in research of the bioeconomy and

the major indicators of their work in Latvia 2013–2015

Indicators

2013

2014

2015

8*

8*

8*

268

292

326

Financial support by Framework Programmes and international projects, K€

1894.3

1267.5

2666.8

Financial support by the state budget obtained competitively, K€

4114.0

11 511.2

13 004.5

Contract work and income from transfer of intellectual property, K€

4496.7

4040.6

4791.7

Number of publications included in WOS or Scopus, sustained foreign patents
(during the past 3 years)

591

800

1113

Scientific papers included in international data bases, patents taken out in Latvia
(during the past 3 years)

487

882

1259

Doctoral dissertations defended by science staff

17

29

10

Master’s theses defended by science staff

14

22

19

Number of institutions concerned
Full-time equivalent (FTE) of the scientific personnel

*LULST, IH, AREI, LPPRC, LSFRI Silava, BIOR, LSIWC, MeKA

These eight scientific institutions created jointly,
in September 2014, the Strategic Association for
Bioeconomy Research. The following additional
institutions directly or indirectly engaged in bioeconomy studies are the University of Latvia (UL),
the Riga Technical University (RTU), the Riga
Stradiņš University (RSU), Daugavpils University
(DU), and other science establishments.
Several policy documents have been published
in Latvia: “Guidelines for Science and Technology
Development and Innovation for 2014–2020”;
an Informative Report on Developing a Smart
Specialization Strategy, where a “Knowledgeintensive bioeconomy” has been listed as one of
five priorities; the Latvian Rural Development
Programme for 2014–2020; an Action Programme
for Fisheries Development for 2014–2020; and
Guidelines for the Development of Forestry and
Related Sectors for 2015–2020.
Priority areas for bioeconomy research in
Latvia have been identified (Bioeconomy research
strategy, 2015) as: 1) increase of the value derived
from land management – sustainable exploitation of renewable resources: a) innovative,

risk-reducing plant and animal breeding technologies; b) sustainable and productive forestry in
the face of changing climatic conditions; c) food
safety; 2) growth of rural innovations through
development of rural areas and implementation of
policies: a) development of innovative high addedvalue niche products from timber, from traditional
and non-traditional agricultural and animal raw
products; b) full use of wood biomass for chemical
processing and energy production; c) technological
solutions for plant and animal breeding and the
processing of by-products.
Adequate institutional capacity of the various
institutions involved is important for successful
research in bioeconomy (Table 2).

Description of the major
bioeconomics research
establishments
LULST. 246 leading researchers worked at this
institution in 2016; 968 publications were written
during the review period, incl. 118 that were included
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in the internationally referenced Web of Science
(WOS) and Scopus data bases. Core financing
brought in 920.4 K €, while performance-related
financing – 442.5 K € (for science achievements in
2015). A total of 106 science projects were implemented, bringing in 3251.2 K €, incl. 52% subsidies
by the Ministry of Agriculture, 25% financing by
international projects, and 16% projects supported
by the National Research Programme (NRP) or
were grants from the Latvian Council of Science
(LCS), 7% of financing derived from contract work
for the sector. The material technical basis for scientific work was upgraded incurring an expenditure of
1354.2 K €.
The following projects were supported by the
National Research Programme: development of
high-quality and healthy food based on sustainable
use of domestic agricultural resources; a genetic
study of locally-sourced dairy cows and pigs for
the production of high-quality food products and
animal feed of natural origin; sustainable use of
soil and mitigation of the risk due fertiliser use;
rural development processes and opportunities
in Latvia in the context of a knowledge economy;
research on wood processing, and the logistics and
planning of forest products; development of the
cultural environment and preservation of diversity
of the environment and urbanisation in the context
of balanced development of Latvia; an analysis of
the GHG emissions due to the agricultural sector
and an economic assessment of measures for their
reduction.
International financing for research has
been due to FP7 (Development of Sustainable
Technologies for Livestock Production and their
use for protein production in Europe for food and
feed production (EURO LEGUME)), Eranet (e.g.
SMARTPLANTS); Baltic Sea Region projects etc.
The Technology and Knowledge Transfer
Department of the LULST oversees cooperation
between science staff and commercial entities, the
protection of intellectual property and commercialisation of research results. In 2016, 13 cooperation and other agreements were concluded for a
total amount of 43.6 K €, as well as three commercial offers were made to potential investors. That
same year the LULST upheld 67 patents and crop
varieties, incl. 11 instances of intellectual property
rights registered abroad, and two new domestic
patents.
AREI. From 1 January 2016 onwards, the
following have come under the supervision of and
integrated into the LULST: the State Priekuļi
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Plant Breeding Institute, the State Stende Cereal
Breeding Institute, and the Latvian State Institute
of Agrarian Economics, as well as the science staff
of the Agricultural Science Centre of Latgale. In
2016, there were 47 scientific staff FTE; financing
was secured for various international and national
projects for a total amount of 1931.7 K €, 235 publications were written and patents upheld, incl.
149 WOS or Scopus publications and foreign
patents.
IH. This science centre combines fundamental
and practical research on horticulture (17 science
projects have been implemented, incl. 3 international, SRP and LSC supported projects, research
commissioned by the Ministry of Agriculture,
contract studies for the sector); it serves as a training
and consultancy base for commercial gardeners,
LULST, UL, RTU, and RSU students in Master’s
and doctoral programmes. In 2016, 74 research
staff were present, incl. 21 Doctors (incl. 15 young
scientists) and 7 doctoral students. Of the 37 scientific publications, 31 were inserted in the WOS
and Scopus databases. Most of the science funding
in 2016 took the form of ESF and ERDF National
Programme projects (25%) and core funding (26%),
which latter has increased.
The IH, in the context of the INTERREG
project, “Advancement of non-technological innovation performance and innovation capacity in fruit
growing and processing sector in selected Baltic Sea
Region countries” (InnoFruit), has led the creation of a network of model farms covering Latvia,
Lithuania, Poland, and Sweden, at the same time
as upgrading the material technical base of the
Institute to facilitate technology transfer.
During 2017, 12 patents were registered in
Latvia by the IH with a further 10 Republic of
Latvia (RL) patents maintained, and a further
three patents are being upheld together with the
LULST as co-holder; two patents are being upheld
jointly with “Silvanols” Ltd. and “Satori Alfa”
Ltd., as co-holders, and one – jointly with the
Latvian Biomedical Research and Study Centre.
There are 51 registered and 30 maintained varieties of fruit and lilac, with 8 varieties registered
internationally.
BIOR. In 2016, the scientific staff totalled 58, out
of which 29 were doctors of chemistry, biology, veterinary medicine, and food sciences, and 20 doctoral
students. During the reporting period, there have
been 100 scientific publications, incl. 50 included in
the WOS and Scopus databases. The core funding
is 399 K €, while performance-related financing was
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334.5 K € (for results reported in 2015). In total, in
2016, 17 international and local research projects
were implemented; economic research and research
on infrastructure attracted 5906 K €, incl. 36% due
to national public funding and almost 64% due to
EU etc. international projects.
The BIOR provides material technical basis and
scientific expertise for researchers from Latvian
universities, in veterinary medicine and food
sciences; it is a cooperation platform for other scientific institutions in Latvia, food producers and state
institutions; it collaborates and provides multidisciplinary services to a large number of food producers
and processors in Latvia and abroad.
As of 3 February 2016, BIOR has been operating
“Tome”, a fish farm, as an aquaculture research and
education centre.
LVMI Silava. In 2016, there were 199 employ
ees, incl. 17 leading researchers, 30 researchers
and 60 scientific assistants; 3 monographs were
published and 64 scientific articles in editions
indexed in the WOS and Scopus databases;
77 contract studies were done, incl. 7 international projects, 3 studies in the framework of SRP,
3 LSC grants, 12 researches for the Ministry of
Agriculture and Forest Development Fund, and
34 contractual studies with the commercial sector.
“Silava” maintains national competence in 6 areas
of scientific work – increasing the capital value of
forests, interaction between forest and environment, non-timber forest services, development
of forestry techniques, agroforestry systems, as
well as hunting of fauna and hunting in general.
“Silava” is also responsible for four national
delegated functions – implementation of national
forest monitoring, maintaining the Genetic
Resource Centre of the Ministry of Agriculture, and
the Crop Seed Bank, estimates of greenhouse gas
emissions and carbon sequestration by the forest
sector, and assessment of the suitability of forest
reproductive material produced in other countries
for use in Latvia.
Internationally important is research at the
Institute on the expected impact of climate change
on forestry, risks and losses caused by changes in
biological and climatic factors, research on the pine
genome, and the structure and genetic diversity of
large carnivore (wolves and lynx) populations.
LSIWC. In 2016, there were 53 elected scientists on the staff (FTE), 48 publications have been
included in data bases of internationally cited publications, 32 – in other editions. The Institute has
attracted funding of 770.7 K € in the form of projects

and contract work, with core financial support of
650 K €. Out of the total financial support for 2016,
44% comes from FP7, H2020 projects or international contract work. In the institute, Students from
the largest universities of Latvia (UL, RTU, LULST)
regularly develop their qualification papers; in 2016,
6 Doctoral and 6 Master’s theses were defended
under the guidance of LSIWC scientists.
The three main areas of competence of the institute: 1) wood and wood materials with advanced
properties suitable for construction; 2) biorefining
as a method for obtaining chemical compounds and
end products, incl. biofuels; 3) extraction of green
(environmentally compatible) chemicals and polymers from wood and plant biomass, and by-products of processing thereof. Scientific investigations
are focused on rational use of renewable resources –
wood and other biomass.
LSIWC is the coordinator of the SRP pro
gramme, “Exploration and sustainable use of forest
and subterranean resources – new products and
technologies” (ResProd), as well as a participant in
implementation of H2020 projects.
MeKA. A modern centre to study timber and
products of wood processing and also a technology
centre with the requisite methodological and technical support was established by the staff members
of the Wood Working Department of the LULST.
The project is implemented in the field of the Smart
Specialization Strategy of Latvia, “Knowledgeintensive bioeconomy”, sub-area “Innovative solutions for forestry and woodworking”.

The main scientific achievements
in bioeconomy in Latvia
The Latvian Academy of Sciences has recognised
annually distinguished achievements of scientists
in the field of bioeconomy among the most significant scientific achievements of the year (Latvian
Academy of Sciences, 2014, 2015, 2016).
2016
The most comprehensive scientific monograph for the orchard sector over the past
50 years (The monograph: Augļkopība. Latvia
State Institute of Fruit-Growing, IH, LULST,
2015, 544 pp., authors: Dr. biol. L. Ikase (editorin-chief), Dr. biol. S. Strautiņa, Dr. agr. M. Skrīvele,
Mg. agr. I. Drudze, Dr. agr. D. Feldmane, Dr. agr.
E. Rubauskis, and 24 co-authors).
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A concept was developed for commercial
processing of birch bark into high value-added
products. Dr. sc. ing. J. Zandersons, Dr. sc. ing.
J. Rižikovs, Dr. sc. ing. A. Pāže, Mg. chem. K. Meile,
Dr. sc. ing. A. Tardenaka, Mg. chem. B. Spince,
Bc. A. Pļavniece. LSIWC.
2015
Scientifically based fibre-rich cereal flakes.
Dr. sc. ing. I. Gedrovica, Dr. sc. ing. S. MuižnieceBrasava, E. Ence, Board Member of “Milzu!” Ltd.
LULST Department of Food Technology.
An innovative process for the production of fuel pellets with improved properties.
M. Sc. A. Aršaņica, M. Sc. J. Akišins, Dr. habil. chem.
G. Teliševa, Dr. habil. chem. T. Dižbite, M. Sc.
V. Solodovņiks. LSIWC.
2014
Development of winter crops and winter
rape diseases and regularities in their distribution under the conditions in Latvia were
investigated, recommendations were formulated for an environmentally friendly and
sustainable disease limitation system. Group
of authors led by Dr. biol. B. Bankina, Faculty of
Agriculture of the LULST, and Research and Study
Farm “Vecauce”, the State Priekuļi Plant Breeding
Institute, the State Stende Cereal Breeding Institute,
LPPRC, the State Plant Protection Service.
Technologies were developed to produce fruit, berry and vegetable purees suitable for infants, the raw materials sourced
from organic farms. Dr. sc. ing. S. Kampuse,
Dr. sc. ing. A. Blija, Corresponding Member of the
LAS D. Segliņa, M. sc. sal. A. Olšteine, LULST
Department of Food Technology, the Latvian State
Institute of Fruit-growing.
Technique for the early diagnosis of
the somaclonal variability of fruit trees for
genetically identical material selection and
a method of eliminating the blackcurrant

reversion virus (BRV) using ozone gas in
meristem cultures. PhD I. Moročko-Bičevska,
PhD. G. Lācis, Dr. agr. L. Lepse, PhD A. Gospodarika,
Mg. biol. I. Kota-Dombrovska, Mg. biol. N. Pūpola,
Dr. biol. I. Samsone, Latvian State Institute of Fruitgrowing, the Pūre Horticultural Research Centre.
New high-resolution mass spectrometry
methods have been developed to determine
persistent organic pollutants in fish of the
Baltic Sea and the inland waters of Latvia
and other food products. Dr. chem. Dz. Začs,
Mg. chem. J. Rjabova, Dr. chem. I. Pugajeva, Dr. chem.
A. Vīksna, Dr. chem. V. Bartkevičs; BIOR and the UL
Faculty of Chemistry.

Conclusions
Transfer of progress in research to innovation and technology will play an important role in
achieving goals set out in the Latvian Bioeconomic
Strategy 2030. Therefore, the ability of scientific institutions to solve important problems for
the benefit of entrepreneurs is crucial. In 2014, a
Strategic Alliance for Bioeconomy Research was
established in Latvia, wherein scientific institutions are the main actors in delivering results
on demand of entrepreneurs in the traditional
economic sectors of the bioeconomy. These entities have accumulated experience and acquired
considerable capacity based on projects they undertook in 2016. The PLE of staff involved in these
projects was 359 for projects to a total value of 13.5
billion €, their scientific work was characterised by
the growing number of publications and patents,
including a significant proportion of scientific articles in the Web of Science and Scopus databases. In
2014–2016, the Latvian Academy of Sciences has
recognised as distinguished 8 scientists in the field
of bioeconomic sciences, for their achievements
in science, in the implementation of which scientists and entrepreneurs from LULST, IH, AREI,
LPPRC, LSFRI Silava, BIOR, LSIWC, and other
institutions have taken part.
Translated by Eduards Bruno Deksnis
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Fig. 1. Co-authors of the monograph Augļkopība together with Full Member of the LAS
Baiba Rivža (4th from the left). Photo by J. Brencis

Fig. 2. Dr. sc. ing. Jānis Rižikovs (2nd from the left) with a group of researchers.
Photo by J. Brencis
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Latvian Science, Politics, and
Economics
Ojārs Spārītis, Dr. art., President of the Latvian Academy of Sciences,
professor at the Art Academy of Latvia

Even if I knew that tomorrow the world
would go to pieces, I would still plant my
apple tree.
Martin Luther
As the quincentenary of the Lutheran Reformation and the year of 2017 recede into the past, and the
centenary of the founding of the State of Latvia is
being widely celebrated, my thoughts turn to the
assessment of the success of our statehood. Undoubtedly, had there been no plight of war and several
occupations, the evolution of the national economy
and society of Latvia today would look different,
perhaps much more similar to Finland’s level of
welfare whose independence was gained only a year
earlier and whose success was ensured through the
realisation of the doctrine of continuity. When marking
our festivity let us also rejoice at the centenary of independence of the other Baltic States whose citizens’
self-confidence is directly proportional to the country’s
economic success and social well-being.
We are eagerly looking forward to the fulfilment
of the promises of 2018, but one must understand that
we can implement only that which has been created
in the form of a product with the efforts of our science
and which our state industry is able to put into industrial production. If Latvia’s industry, with a few
exceptions, is based primarily on transit services,
timber exports, and the processing of agricultural
products, then the potential of innovation in IT, engineering sciences, pharmacology, medical outsourcing
services, robotics, energy, intelligent technologies, and
many other sectors can attract funding from other
countries and contribute to our economy more than
our industry can absorb. The consequences of this
state-wide short-sightedness, of irregular and inadequate funding are the initiative of the most
competitive research institutes and groups of scientists to independently search for strategic investors
abroad; moreover, there are successful examples of
developing science-based businesses outside Latvia’s
economic zone. However, along with the economic
upturn in our country, there are many positive examples of direct and immediate cooperation between
business people and scientists, placement of specific
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orders in scientific institutes, and joint projects for
the creation and improvement of new innovative products. This type of activity and the substantial
donations made by profitable companies to support
the development of specific sectors of higher education
institutions of Latvia increase the total amount of
financing available for the development of science.
With expectations of a “warming” effect for our
economy, we can assess several scientific achievements
in research and practical solutions in 2017.
Number One. It is hard even to calculate when
the discovery of the molecular mechanism of the
formation of spider web by the researchers of the Institute of Organic Synthesis, the Corresponding Member
of the LAS Kristaps Jaudzems and the MSc in chemistry Mārtiņš Otikovs, will find its way into production
and through what patenting policies it will yield the
expected benefit for Latvia’s economy. With other
nations striving to overtake us in this era of contemporary high technologies and parallel research, we
must use every moment that brings us closer to the
commercialisation of this breakthrough discovery, or
we must seek to commercialise this discovery in the
field of medicine or construction with the help of
economically stronger partners.
Number Two. In the field of applied science, the
closest to the economy and electricity economy is the
software developed by the group of scientists under
the LAS Corresponding Member Antanas Sauhats,
Professor of Riga Technical University, aimed at the
reduction of electricity prices in power systems. With
the help of this software, which is already being implemented in Latvenergo, the largest energy company in
Latvia, the optimal use of energy resources is being
modelled to use the consumed capacity rationally and
efficiently and economise both electricity consumption
and costs.
Number Three. The joint project of the Institute
of Organic Synthesis and the JSC Grindeks on the
synthesis of a new substance – E1R or methyl
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phenylpiracetam – has resulted in six internationally
registered patents and numerous scientific articles in
internationally recognised journals. This substance
in future can serve as a medicine for the prevention
of epilepsy and memory impairment. This new
compound, synthesised by the Institute of Organic
Synthesis, was developed by nationally as well as internationally renowned academicians Ivars Kalviņš,
Grigorijs Veinbergs, and Maija Dambrova, working
closely with their colleagues from the fields of medicine, pharmacology, and biology.
Number Four. The entire world is focusing on
reducing the causes of global warming and the “greenhouse effect”, with the involvement of many scientific
sectors. In this context, an important study for the
global and national economy has been developed at
the Latvian State Institute of Wood Chemistry, which
will help to reduce dependence on the import and use
of oil products. In the joint effort of the Latvian
Academy of Sciences (LAS) Corresponding Member
Uģis Cābulis, Dr. chem. Uldis Stirna, Dr. eng.
Vladimirs Jakušins, Dr. eng. Miķelis Kirpļuks, as well
as MSc chem. Anda Fridrihsone and with the use of
rapeseed oil (amply produced in Latvia) as the main
raw material, an effective thermal insulation material
has been created. The new foam polyurethane composition is competitive with the construction materials
on the market and can be widely used as a thermal
insulation, as well as in the automotive industry for
shock-absorbing structures and components.
Number Five. In a strong competition with
global automotive giants such as Daimler, BMW,
Scania and others, a group of researchers at the Institute of Electronics and Computer Science led by LAS
Corresponding Member Modris Greitāns have come
up with IT solutions for unmanned car management
and operation, thus spelling the conceivable date of
producing unmanned vehicles in Latvia. The experience of international co-operation in the development
of scientific and industry-based projects is the
preferred model for a low-lying economy, such as
Latvia’s, to be an equal partner in the reallocation of
intellectual property and economic benefits, together
with industry giants – research customers.
Number Six. It is popularly believed that the
humanities do not have a direct relationship with the
economy, but the factual material collected for the
writing the book “Lawful” Looting of Riga’s Apartments. 1944–1949 by Dr. art. Jānis Kalnačs, clearly
proves the irreversible nature of war plunder, mismanagement, marauding, and malevolence and the scale
of the damage to the nation’s cultural values. The
creation of jurisdiction of a law-based state concerning
the ownership and management of cultural heritage

is impossible without calculating the losses of material
cultural values through political cataclysms; therefore,
in the context of the historical and cultural heritage
and the renewal of legal property rights, it is important to assess the equivalent of aesthetic and material
value of the lost antique objects and collections.
Number Seven. The publication of the University
of Latvia’s Institute of Literature, Folklore, and Art
brings out the study which focuses on European
cultural history – the book by Professor Māra Grudule
on the early stages of Latvian writing and the dawn of
poetry in Latvian, The Origin of Latvian Poetry in the
Cultural and Historical Contexts of the 16th and 17th
Centuries. It is undeniable that the rapid spread of the
ideas of Renaissance humanism and the Reformation
in the first centuries of book printing contributed to
the birth of the national literature of the oppressed
peoples. Although through controlled content and
sometimes through an alien culture, it still opened the
way for the first attempts of poetic expression in the
form of spiritual songs, devotional poems, and other
genres. The formation of the Latvian written language,
with its lexical richness and grammar norms, was
achieved with the help of the immigrant German
pastors who, in the course of their duties, tried to
transfer and adapt a small part of the poetry and rhetoric of the late Renaissance and Baroque period to the
language of the indigenous people. For centuries, these
examples of early literature became the foundation of
the Latvian culture of poetry and formed the inclusive
environment for the European spiritual culture in
Livonia. On this basis, the modern or contemporary
literary language emerged in the 19th century as an
essential tool for communication, thinking, poetic
expression and concept building in the nation.
The Latvian Academy of Sciences can be proud of
its communicative activities to popularise the achievements of Latvian scientists through the network of
various academic associations and promote the formation of international scientific consortia and project
development groups among our and foreign scientists
and entrepreneurs. In recent years, there has been a
marked tendency to expand the geography of research
partnerships by including also Asian countries. Only
in 2017, I have had three important business trips to
Asian countries, South Korea, Japan, and China, with
the aim of accepting profitable co-operation offers and
involving our scientists whose irregular funding in
their own country compels them to actively seek alternatives. Taking into consideration the willingness to
exchange scientists as expressed in the documents of
mutual interest between Latvia and China, the joint
development of projects in the field of high technologies and China’s unlimited possibilities to absorb any
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Authors of the most significant science achievements named by the Latvian Academy of Sciences in 2017
after the award ceremony on 16 February 2018

profitable innovative solutions with their industrial
capacities, our scientists are offered favourable conditions for work in China’s universities, technological
parks and scientific laboratories.
It is my duty to warn also about the possible negative consequences of this process for the scientific
capacity of Latvia as a whole, contributing to the brain
drain and reconciling, under the rivalry of incomparable economies, to a tiny fraction of potential profits
on the innovation market. Therefore, there is already
a possibility of diversifying the choice of partners by
using the cooperation agreement signed by the Riga
Technical University with the European Centre for
Nuclear Research (CERN) in Ghent, Switzerland, the
international cooperation agreements concluded by
the Latvian Academy of Sciences, the European Union
and Scandinavian countries, Belarus, Ukraine, the
republics in the Caucasus and Central Asia, the
Academy of Sciences of Taiwan, the Japan Science
Council, the Jinmen Technology Centre and the
University of Wuhan in China, and with several other
countries open to future cooperation.
The role of the Latvian Academy of Sciences will
continue to grow. This is evidenced by the increase in
the number of its structural units and their efficiency,
the ability to attract international projects and
financing, to promote international co-operation
favourable to Latvian scientists, and to popularise
the achievements of our science both locally and
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internationally. Both the scientists and the entrepreneurs are more than ever aware of the need for
establishing direct contacts and proactive cooperation
mechanisms, and, to stimulate such relationship,
private capital is also ready to invest money. In this
respect, thanks go to companies such as LNK Group,
Dzintars, Itera Latvia, Grindex, EGG Energy Ltd and
their managers. In line with European traditions of
economic and political life, the role of the Academy
of Sciences is to promote the scientific process, functioning between the private and the academic sectors,
working with universities, seeking solutions for
important national and global issues.
Politicians’ love kisses to education and science will
help neither to pay the university bills nor to provide
for research in laboratories and institutes. Therefore,
both the experienced academic staff and the new academic complement of the Autumn Plenary Session in
Latvia and abroad must clearly understand that the
Academy of Sciences does not exist for them and its
role is not to adorn the CVs of young academicians with
a pleasant record; rather, everyone must be aware that
with their research work and authority of a scientist
they are lobbyists for their country’s political processes
and facilitators of economic processes, which at the
same time means serving their Academy of Sciences.
It is in this context that I call on everyone, upon reading
this article to the end, to go back to its beginning, and
carefully re-read the words of Martin Luther.

