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FOREWORD

Innovation is a pillar of the United Nations 2030 Agenda for Sustainable Development and of
approaches to economic development across the world. This is particularly prominent in
Belarus, with its legacy of world-class scientific research and industrial production, where the
Government has reformed its national innovation system in line with UNECE’s
recommendations in its first UNECE Innovation Performance Review, launched in 2011.

Central reforms include passing legislation to encourage commercialization of intellectual
property, centralizing and improving transparency of innovation funds, and including
innovation in the overall national strategy for sustainable development. However, important
challenges remain. Priorities include increasing risk assessment and tolerance in funding
innovative projects, improving project screening and evaluation, and strengthening the
capacity for technology absorption and innovation in the private sector. Overall, setting up
more dynamic inter-ministerial coordination, as well as fostering multi-stakeholder
consultations to design, operate, and evaluate innovation policy, would significantly
contribute to the sustainable development goals.

The Innovation for Sustainable Development Review shows both continuity and change with
respect to previous publications in this series (i.e. Innovation Performance Review). On the
one hand, the new format presents a general review of the national legal and institutional
framework for innovation, in line with the structure of previous studies of Kazakhstan,
Ukraine, Armenia and Tajikistan, as well as Belarus’ first review. On the other hand, the new
format includes specific chapters that highlight main findings with regard to the sustainable
development goals. In the case of Belarus, these cover an assessment of the country’s national
development strategies in light of ongoing international initiatives and a review of recent eco-
innovation projects in Government programmes and development strategies.

Innovation is a complex process that requires multi-stakeholder involvement in policymaking.
UNECE advisory work in this area draws on longstanding engagement across the region. The
Innovation Performance Review series takes a comprehensive approach, with strong country
involvement and peer review of preliminary findings. I would like to thank the Government
of Belarus and other stakeholders for the excellent support provided throughout this project
and hope for continued joint working to assist in the implementation of the policy
recommendations of the Review and to promote innovation for sustainable development.

> 97
VAY

Olga Algayerova
Executive Secretary
United Nations Economic Commission for Europe
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PREFACE

The practical work on the Innovation for Sustainable Development Review of Belarus began
in December 2015 with a preparatory mission to Minsk by representatives of the UNECE
secretariat to establish contact and discuss the structure and content of the Review with the
national Government institutions and other stakeholders. The main project mission took place
from 14 to 18 March 2016 with the participation of a team that included representatives of the
UNECE secretariat as well as international and national experts.

This Review reflects the outcome of a series of consultations and discussions between the
Review team and policymakers, Government officials, representatives of academic institutions
and the business community, and other innovation stakeholders of Belarus.

The draft text of the Review was submitted for comments to the authorities of Belarus and to a
group of independent international experts who had not participated in the field mission. The
key findings of the study, including its main conclusions and recommendations, were
presented and discussed during a national workshop held in Minsk on 6 October 2016, hosted
by the State Committee on Science and Technology of Belarus. Participants included
members of the Review team, external reviewers and high-level representatives of the
Government of Belarus, as well as participants from civil society institutions, universities and
international organizations based in Minsk.

The final text of the Review was prepared for publication by the UNECE secretariat reflecting
the outcome of these discussions as well as other comments and suggestions from various
stakeholders.
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EXECUTIVE SUMMARY

The Innovation for Sustainable Development Review of Belarus presents an independent
evaluation of the National Innovation System (NIS) of Belarus. Since 2011, the Government
of Belarus has made significant efforts to upgrade this system in line with recommendations
contained in the first UNECE Innovation Performance Review, which was undertaken in
2010-2011. The Review recommends a broader understanding of innovation, to include non-
technological aspects. Innovation includes not only new products and services, but also
innovative processes. Emphasis is placed on not only cutting-edge technological innovation
but also on the introduction of technologies that may exist elsewhere but are new to the
domestic market. Furthermore, this Review has a specific focus on the role of innovation
policies to foster sustainable development. It analyses the institutional framework of
innovation policy and the various mechanisms and instruments of related public support
infrastructure. Policy options and recommendations are offered to improve and enhance the
innovation capacities of stakeholders and thus help achieve the sustainable development
goals.

Innovation Policies for Sustainable Development

In 2015, significant international developments took place that will shape innovation policies
in the future. The first one was the adoption of the United Nations Agenda 2030 for
Sustainable Development, an ambitious action plan with the objective to align economic
prosperity with environmental sustainability and social inclusion. Amongst its 17 Sustainable
Development Goals (SDGs) and 169 related targets, Goal 9 calls for member States to work
together to “build resilient infrastructure, promote inclusive and sustainable industrialization
and foster innovation”. Moreover, innovation is recognized as one of the means of
implementation for the entire 2030 Agenda.

Furthermore, the Addis Ababa Action Agenda (AAAA) was adopted at the Third
International Conference on Financing for Development, which took place in Addis Ababa in
July 2015. The AAAA provides a new global financing framework to mobilize and deliver
the resources, technology and partnerships needed for sustainable development. One full
chapter of the AAAA is devoted in particular to topics related to science, technology,
innovation and capacity building.

One outcome of the adoption of the 2030 Agenda was the launching of a Technology
Facilitation Mechanism, with the objective to bolster policies for sustainable development. It
is based on a multi-stakeholder collaboration between Member States, international
organizations, the private sector and other stakeholders. Its goal is to promote coordination,
coherence and cooperation within the UN System on STI-related matters in order to enhance
synergies and efficiency (UNECE is a member of this Interagency Task Team).

Belarus has supported these initiatives and will align Government structures and policy
towards their fulfilment. With the goal to integrate existing strategies into a longer term
policy framework, Belarus prepared a Concept for a National Strategy for Sustainable Socio-
Economic Development until 2030 (NSSSED-2030) and related five-year National Socio-
Economic Programmes for their implementation.
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The NSSSED-2030 tackles sustainable development challenges around three components:
social, with a focus on health, population ageing and migration, education and social
inequalities; economic, with a focus on competitiveness, technological development, access to
international markets, know-how, financial resources and energy security; and ecological,
with a focus on challenges to climate change, the trans-border transfer of dangerous and
harmful substances, the risk of new diseases and exhaustion of natural resources.

One key objective of the innovation policies described in the NSSSED-2030 is to facilitate
the transition of Belarus towards a knowledge-based economy. Measures envisaged include
the following: the modernization of the scientific sphere; the creation of new research schools
and the implementation of strategic programmes of R&D; improving international
connectivity; and ensuring the replacement of the currently well-educated scientific and
technical personnel.

With regards to financing of innovation, the NSSSED acknowledges the need to attract
investment from private sources (including venture capital funds and PPPs for the
establishment of research infrastructure). It is also contemplated to promote cluster structures
oriented to high technology final products; and to ensure the transformation of the intellectual
property rights (IPR) framework to encourage the commercialization of R&D results.

Policy frameworks, programming and initiatives

Promoting a more creative economy features prominently in the long-term policy agenda. The
State Programme for Innovative Development (SPID) 2016-2020 is envisaged as the
programmatic means of operationalizing public innovation strategy and policy. It contains a
range of ambitious objectives and targets for modernizing the economy of Belarus and
increasing its international competitiveness. The programme contains seven chapters devoted
to different aspects of planning and managing the innovation process and it lists innovative
projects that are hoped will help create a competitive advantage for Belarus internationally.

The list includes a small number of projects for the implementation of cutting-edge
technologies in areas where Belarus is a technological leader; and a large group of
modernization projects, in areas where the country is an innovation-follower. All the projects
target the development and commercialization of technological innovation in areas of proven
expertise that are defined as priority S&T areas in high-level policy documents.

Further development of the innovation-support infrastructure is also a pillar of SPID 2016-
2020. The programme envisages concrete plans for public investment in the development and
modernization of nine technoparks in Belarus. In a similar vein, the programme places special
emphasis on the objective of raising the export activity of Belarusian firms and increase its
high value-added components, although measures are not specifically defined to pursue such
an objective.

In addition to SPID, science and R&D activities are governed via two types of funding
programmes: 1) State programmes for scientific research (in the past also referred to as
“fundamental research”) and 2) State science and technology programmes (formerly referred
to as “applied research”). Both types of programmes provide non-repayable funding to R&D
projects for the period 2016-2020. The design of the actual programmes is preceded by a
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complex, multi-stage foresight process with the participation of institutions such as the
National Academy of Sciences, other R&D centres and the Government.

Important legislative and regulatory developments have affected innovation activity and
performance in recent years. Notably, two Presidential edicts in 2013 introduced regulations
aimed at stimulating innovation activity and the commercialization of research results. For the
first time, the access to public grant funding instruments (innovation vouchers and grants),
was approved. The other reform concerns the process of commercializing the results of
research undertaken with the support of public funding. In addition, a policy aimed at
stimulating cluster development was initiated. With regard to changes in the tax regime, over
the past five-year period a system of tax incentives for scientific-technological development
was adopted, providing tax benefits for high-tech products and manufacturing.

Concerning innovation finance, Belarus relies on a banking sector dominated by State-owned
institutions, with most decisions on financing innovation in Belarus taken by public
authorities - with the private sector remaining underdeveloped. However, since the time of the
last Innovation Performance Review in 2010, actions have been taken to bolster the R&D and
innovation-financing system of Belarus. Firstly, a Development Bank was established with
the goal of becoming the single channel to finance projects under all Government
programmes, including possible innovative investment projects. With regard to SME
financing, credit facilities are provided to 11 partner banks to fund SMEs and a new product
to support start-ups was launched at the end of 2015 in the form of a loan or credit, typically
for up to five to seven years. Regarding the Belarusian Innovation Fund (BIF), recent
developments relate to a set of new presidential decrees aimed at improving finance for the
final stages of the innovation process (i.e. commercialization, market entry) as well as new
instruments to support the initial innovation phase (i.e. grants and vouchers), which are
granted on a non-repayable basis. One major reform was the decision to centralize sector
funds into a new Republican centralized innovation fund (2017). The fund will be
implemented and managed by the State Committee on Science and Technology. It will have
four operating areas: financing innovation projects from the SPID; financing R&D aimed at
production of new products, services and technologies; funding the development of
innovation infrastructure; and funding the development of sectoral laboratories.

As regards NIS public institutions and innovation governance, Belarus has a relatively well-
developed system supporting innovation activities concerning public institutions. Public
bodies in the NIS have well-defined functional responsibilities and roles in innovation
governance. In addition, the information brokerage functions performed by these institutions
(such as support to R&D and technology-oriented forums, exhibitions, fairs, etc.), facilitate
linkages and match-making. However, unlike the practice of many countries, where various
horizontal councils are in place tasked with policy coordination, governance in Belarus is
largely performed hierarchically in the form of a top-down decision-making process, which is
then communicated along vertical reporting lines to the parties involved. More often than not,
such decision-making is preceded by a lengthy and cumbersome preparatory administrative
processing by the institutions involved.

On the topic of international cooperation, to facilitate further engagement with foreign
entities, SCST and the Belarusian Institute of System Analysis and Information Support of
S&T Sphere (BellSA) recently launched a WNational S&T Portal, which provides
comprehensive information on the existing international cooperation agreements to which
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Belarus is party. Another significant recent development was the establishment of the
Eurasian Economic Union. In addition, Belarus participates in the CIS intergovernmental
programme of cooperation in the area of innovation until the year 2020. Belarus also has a
range of bilateral S&T cooperation agreements with a number of countries and organizations.

With regards to industry-science linkages, FDI and internationalization, quantitative
indicators show Belarus went through a phase of stagnation in recent years, partly due to
external shocks, but also due to weaknesses in the Belarusian business sector and R&D
activities. A lack of export-orientation is a hindrance, as it could act as a complement to
importing, adapting and adopting foreign technologies. It is likely that innovations will be
more successful when Belarus integrates itself into global supply chains, and when it invests
more at the higher end of world technologies and increases independence from imports
needed to produce at a world level of quality/excellence. In Belarus, the spill-over effects
linked to cluster activities are hampered by the dominance of large companies within the
R&D and innovation process and the fragmentation of the country’s industries (cf. chapter 4).
In addition, FDI flows have not been significant. Between sectors, the largest inflows are
geared to categories of low-tech activities like food, wood, coke and refined petroleum
products. At present, the main investors in Belarus are Russia, United Kingdom, Netherlands,
Cyprus, Austria, Germany and China. With regard to the export of high-tech products,
statistics show that Belarus has improved in recent years. However, its performance in
absolute and relative values is lagging behind.

Concerning universities, research centres and intellectual property rights, the Government
considers them essential drivers for innovation and knowledge generation. A milestone in
recent legislation is that universities are allowed to establish small companies to transfer
technologies to the market. Belarusian universities and research centres have recently
diversified ways of promoting innovation by setting-up new organizational units, both
internally (e.g. National Academy of Sciences with institutions and enterprises subordinated
to the NAS), and through improving linkages to external organizations to establish new
support infrastructures like technoparks, incubators or start-up centres. Within the context of a
gradual change of NAS from being a purely scientific organization to a more applied
institution, 72 innovation centres/clusters have been set-up. Many of the NAS research
institutes have initiated the formation of their own “clusters” with the participation of
businesses. NAS was also involved in the establishment of the new innovation and
technology park “BelBiograd”.

On aspects of the intermediary system of support institutions, Belarus has over the last five to
ten years established a complementary infrastructure to promote innovation and technology
transfer. From 2012 to 2015, the number of jobs and the production volume of innovation
products in organizations that are residents of industrial parks has nearly doubled. The main
directions of activity of residents of technoparks are instrumentation, mechanical engineering,
electronics, information technology, software development, medicine, pharmaceuticals,
medical equipment, optics, laser technology, energy, energy saving and bio-and nano-
technology. One key success story concerns the development of the hi-tech industry. The
High Tech Park in Minsk was established with the main goal to foster the ICT industry. It
receives strong governmental support and its activities are considered crucial for export
growth. Its first residents were registered in 2006. Currently, there are 164 companies
registered as HTP residents. More than half of these are foreign companies and joint ventures.
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Overall, the approach with regards to intermediary institutions is promising and can be a role
model for other industries or technological fields. Remarkably, however, all techno- and
science parks are organized in a way that no distinction between young companies (often
unable to pay rents), and successful international companies is made. The same applies to the
support services offered by the centres to all of their residents. International experience
indicates that a differentiation between profit-orientation and public services is commonly
made to discriminate among the needs of residents and with the goal that subsidies be lifted
over time as financial capabilities improve.

Measuring innovation performance

When compared to 1981, Belarus’ real GDP had increased almost 2.5-fold by 2015. However,
the economic growth of Belarus has significantly slowed since 2010, and it is not clear that it
will be able to replicate past performance, as the trend may be strongly impacted by the
overall slowdown in the EU and Russian Federation. Furthermore, the growth determinants of
the Belarusian economy in the future remain uncertain. Whereas growth in Belarus during the
late 1990s and early 2000s was driven by so-called total factor productivity enabled by
organizational changes and efficiencies, future sources of growth should be sought in new
factors related to technology, innovation and investments. In the long run, new sources of
total factor productivity (TFP) gains will need to be grounded in improved knowledge
generation and diffusion.

Regarding the benchmarking of Belarus’ NIS, an improved international ranking is an explicit
policy aim of the Government. The NSSSED-2030 has targeted improved positions in several
indexes and ratings by 2030. A motivation behind the policy target is a genuine wish to
improve performance by taking easily understood benchmarks. Benchmarking is useful for
policy purposes as it provides an international perspective on the position of the country. If
used in a smart way, it can provide a critical and unbiased view of a country’s strengths and
weaknesses. However, comparisons at face value or without understanding of the underlying
conceptual approach and country differences in terms of levels of income and institutional
practices may result in misleading or irrelevant policy conclusions.

The overall conclusion of the comparative analysis of Belarus’ performance in international
rankings, as well as indicators that are relevant for technology upgrading, is three-fold. First,
the potential for the technological upgrading of Belarus is very firmly rooted in the CIS
growth model and thus shares several structural features with countries in this region (e.g.
Russian Federation, Ukraine and Kazakhstan). Second, when compared to more advanced
peers, Belarus performs relatively well with regard to basic innovation inputs (human capital)
and infrastructural capabilities (physical capital), but lags behind in the intensity of
technology upgrading, R&D and technological capability, and firm-level capabilities. Third,
similar to its CIS peers, Belarus lags behind regarding intensity of interaction and knowledge
exchange with the global economy. The country also remains loosely connected to value
chains and has a low share of FDI.

Still, some positive developments have occurred in recent years that could help reverse this
deficit. The country has undertaken successful innovations in the development of space
industry, nanotechnology, optics and information technology. It is encouraging that its share
of ICT is growing and may become a major driver of macro growth if this sector continues to
expand. Indeed, some companies of the High Tech Park have managed to become world
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leaders in their fields. Scientists of Belarus participated in the EU 7th Framework Programme
and continue their engagement in Horizon 2020 (cf. chapter 4)

Another characteristic of the National Innovation System of Belarus is that it is very much
oriented towards production capability or supporting problem-solving in the business
enterprise sector. There is extensive support for new technology-based firms (NTBFs), but
their impact has not yet been reflected in any comparative indicators except in the export of
ICT services. Still, NTBFs are crucial as knowledge brokers and specialized suppliers. Their
growth is also dependent on the growth of large firms, especially given that the “gazelle” type
of NTBFs are still in the early stages of internationalization, with only a few high-profile
exceptions (cf. chapter 4 for an analysis of a dual path of technology upgrading in Belarus).

The production orientation of public R&D is visible in the high share of applied R&D at
universities as well as through a very low proportion of blue-sky basic research and close
links between companies and universities (e.g. through commercialization activities of
universities), (cf. chapter 2).

Furthermore, the business sector does not have developed in-house R&D and in that respect,
the extramural R&D (in academies and universities) plays the role of a knowledge-intensive
services sector while branch R&D is de facto insufficiently developed. The production-
oriented R&D system is further reinforced by the low-risk approach to public funding of
R&D with guaranteed return on budgetary funds.

Since the time of the first Innovation Performance Review, there has been further
strengthening of the NTBF path of technology upgrading of Belarus, which deserves praise.
This is visible through the strengthening of two major technology parks and through
successful operation of NTBFs and their solid export performance. However, a remaining
challenge is to enhance the other path (large enterprises) and to promote complementarities
between the two paths (cf. chapter 4).

The first innovation policy review of Belarus recommended the Government to update its
methodology for the collection of innovation statistics with the goal to follow internationally-
agreed standards in similar areas of statistical practice. Such reform would improve the
benchmarking of national innovation performance levels across a broad range of EU and non-
EU countries based on a common methodology. During the period 2011-2016, the National
Statistics Office (Belstat) made significant progress to better align national systems with
international practice in line with the recommendations of the report. Important reforms were
undertaken, including the adoption of indicators consistent with the EU Innovation
Scoreboard and regular innovation surveys at the firm level.

In particular, guidance from the Organisation for Economic Cooperation and Development
(OECD), Eurostat, as well as the UNESCO Institute for Statistics was used for this purpose.
Accordingly, new definitions for the gathering of statistics were adopted including the
following: definitions of what is innovation (with examples of product, process,
organizational and marketing innovation); explanations of the components and range of
innovation; and harmonization of existing questionnaires with international best practice.

With regards to international comparisons, work was undertaken to produce indicators that
allow for the comparative evaluation of Belarus with the other countries covered by the EU
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Innovation Union Scoreboard (1US). Statistics are developed annually and published for 16 of
the total 25 indicators.

Finally, methodological harmonization was undertaken to update forms used for statistical
reporting by institutions carrying out research and development. Other reforms were also
adopted in innovation-related statistics and on the nomenclature of economic activities and
products. For example, since 1 January 2016, national classifications were harmonized with
the latest relevant international versions: by activity (NACE 2008), and by product (CPA
2008).

However, in spite of all the positive efforts to upgrade methodologies and mechanisms for
collecting statistics, it should also be noted that some important constraints remain in place.
For instance, the enterprise survey of innovation activities carried out by Belstat focuses only
on firms' R&D expenditure and innovation output (i.e., sales of innovative products), but it
does not cover some of the most critical aspects of modern firms' innovation activity
according to international best practice. Another challenge concerns the population of the
national innovation survey in Belarus, which has yet to cover a representative sample of firms
from all sectors.

Innovation in the enterprise sector

In Belarus, many large firms are facing the challenge of inadequate modernization of
equipment. According to government assessments, the majority of organizations that belong
to the large public sector use mid-20th century technologies. One of the main reasons for this
reluctance to innovate is the generally low level of market competition.

The economic management of large enterprises is hierarchical and characterized by
predominantly vertical linkages between ministries and economic entities and enterprises.
Reorganization has not significantly changed the traditional high degree of market
concentration. In this context, small- and medium-sized businesses are developing only
slowly, which limits the pressure on incumbent companies and enables them to survive even
without innovating (many large firms have a monopoly position in the Belarusian market).

On the other hand, some firms undertaking research-intensive activities have presented a
different path to innovation. Most of these were spin-offs created by university faculties or
scientific institutes. Some of these firms are working in university/academy-linked technology
parks; and often have undertaken commercialization activities in these venues. Among all
these firms, some small firms are valuable as knowledge-producers, and are often spin-offs,
knowledge-based, high-tech, innovative firms. They are important actors in the
commercialization of knowledge and exploit the inherited knowledge-producing capabilities
of the Soviet era, combined with new ideas from more recent university graduates (cf. section
4.4 in this chapter for a discussion of Belarus’ dual path).

Overall, the cases studies included in this report provide insight into existing challenges to
innovation in the enterprise sector and point to priority areas for policy reform. The selected
firms were established either privately or by several State-owned entities on special
conditions. At the time of their establishment, they obtained the most significant equipment
and instruments from research institutes. Furthermore, their workforces were well educated,
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well trained and had substantial experience in scientific collaboration - typically with innately
talented managers with good scientific records.

However, some of these conditions have changed significantly during recent years; and new
challenges have emerged that call for policy reforms in order to sustain their innovative edge.
These include the consequences of macro-economic recession, the impact of the progressive
reduction in R&D spending and finance, and problems securing qualified personnel. This
information is confirmed by analysis of the survey data.

Two statistical surveys are used to provide information on innovation activities in the
Belarusian industrial sector. These are respectively the innovation survey of Belstat (the
National Statistical Office of Belarus) and the EBRD-World Bank Business Environment and
Enterprise (EBRD BEEPS V) section on innovation.

Statistics show that the percentage of firms that undertook expenditures on technological
innovation was higher in the private sector both in 2010 and in 2015. While public firms had
a higher share of sales of innovative products to total sales in 2010, this drastically decreased
by 2015. In addition, foreign-owned companies represent a small but increasing share, which
goes largely into low- and medium-tech industry.

Innovation performance can also vary by economic sectors and activities. If a firm introduces
more than one type of innovation, it can also create synergistic effects. According to Belstat
statistics, 92.7 per cent of manufacturing organisations made expenditures on technological
innovation, 11.7 per cent on organizational innovation and 16.5 per cent on marketing
innovation in 2015. The various types of innovation can support each other and improve the
firm’s chances of market success.

Concerning innovation in specific economic sectors of firms, high-tech and other emerging
activities are usually more innovative than traditional sectors. For Belarus, ICT activities are
the "innovation driver" and activities in nuclear sciences are also good performers in novel
innovation. Notably, among selected manufacturing industries, the number of innovative
firms seems stable over time and across sectors, with some slight increases in certain
activities (i.e., manufacturing of electrical and optical equipment, chemical production and
manufacture of pharmaceutical products).

A recent analysis by BellSA helps explain the survey findings. It concludes that Belarusian
companies do not have sufficient own funds to finance RDI (Research, Development and
Innovation), or are hesitant to invest in risky projects. At the same time, the State could not
provide them with sufficient financial support, which is also due to the crisis and a tight
budgetary policy. This situation resulted in a decline in innovation development and,
therefore, the number of innovation-active enterprises decreased.

It should be highlighted that there are several obstacles that are more important for small
companies than for medium and large ones. Access to land, access to electricity, political
instability as well as customs and trade regulations appear to be a priority for smaller firms. In
addition, some other factors hamper more the non-innovative medium companies, such as tax
rates, the practice of competitors and access to finance.
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The role of eco-innovations fostering sustainable development

In Belarus, government policies for the promotion of eco-innovation are embedded in the
country’s broader sustainable development agenda. A look at the national statistics of Belarus
shows that some success has occurred with regards to environmental policy during recent
years, for instance on reducing the incidence of ozone-depleting substances. On the other
hand, waste management, which has significant implications for disease control, remains a
priority area in the field of environmental protection. A specific issue that has attracted
Government attention is the management of radioactive pollution from the Chernobyl
accident in 1986.

With regards to policy instruments that promote the green economy, Belarus applies a range
of measures aimed at increasing incentives for sustainable practices in industry and other
sectors. These include environmental taxes on air pollution and waste, compensation for
damages, and specific charges for pollutants. Taxation is integrated with a system of annual
emission limits. Several reforms have taken place since 2011, including the approval of
legislation obliging producers and importers of harmful products to assume the responsibility
for collecting, neutralizing and/or recycling them. Priorities on the need for mainstreaming
green economy principles in education have been formulated in the National Action Plan for
the Implementation of the UN Economic Commission for Europe (UNECE) Strategy on
Education for Sustainable Development in the Republic of Belarus for 2010-2014 and other
programmes.

Overall, both supply- and demand-side measures contributed to a number of achievements to
improve environmental performance, such as a decrease in air pollution from mobile sources,
progress in integrating environmental education and education for sustainable development in
formal, non-formal and informal education.

The Ministry of Natural Resources and Economic Protection (MNREP) has been
implementing significant innovation projects that were included in the State Programme of
Innovation Development for the period 2011-2015. Seven projects involved innovation
activities on environmentally significant areas. Among these, five were in the field of
geology and two in the field of hydrometeorology, although their impact on sustainability is
not always clear. So-called green public procurement policies have also been initiated, but
remain at the very early stage of implementation. In addition, funds allocated to the various
R&D activities included innovative technologies for the efficient use of natural resources;
sustainable forest management; new technologies for water supply, wastewater treatment and
processing of secondary municipal waste; and improvements in energy efficiency.

Regarding international cooperation, MNREP enjoys the support of the European Union and
initiatives have been held to obtain expert advice on eco-innovation. The goal has been to set
up a plan for the development of the green economy and to develop sustainable patterns of
consumption and production through the use of incentives. However, whereas MNREP has
the research capacity to assist in the development of innovative products, its knowledge of
aspects of the commercial viability of green products is limited. Because greening the
economy is a multi-faceted sphere, there is a need for coordinated policy action involving
delegates from other ministries not linked directly to the environment (e.g. social protection,
trade).



XXVi Innovation for Sustainable Development Review of Belarus

The Department of Energy Efficiency of the State Committee for Standardization is the main
Government agency implementing policies to promote energy efficiency. In 2009, Belarus
became a member of the International Renewable Energy Agency; and since that time has
already adopted a Law on Renewable Energy (2010). In 2010, a National Energy Saving
Programme for 2011 - 2015 was approved by the 2010 Resolution of the Council of Ministers
(No. 1882) with the very ambitious goal to reduce the energy intensity of GDP in 2015 by
half, taking into account environmental requirements, social standards and provisions of
energy security indicators. Another programme was also adopted with a focus on renewable
sources of energy; namely, the National Programme for the Development of Local and
Renewable Energy Sources for 2011-2015 (PDLRES).

Although PLDRES has succeeded in significantly reducing the energy intensity of GDP, it
has not had a transformative impact yet on the composition of energy sources. The share of
renewable sources of energy still amounts to only a marginal amount of total supply of energy
resources in Belarus, fluctuating between four and five per cent in recent years. Further, most
standards have not been embraced by private firms. Although the legal framework for private
firm certification and eco-labelling is broadly based on modern international standards (i.e.,
ISO 14024 and EU requirements), the practical implementation of product eco-labelling has
lagged and no independent body for environmental certification of products is in place.
However, voluntary approaches to standard setting are emerging as a result of competitive
pressures on enterprises that work on markets with stricter environmental management
regulations.

Since 2012, private firms can generate and re-sell electricity using existing electricity grids,
provided it is from renewable sources. Legislation also allows foreign investors to build up
and operate power installations based on renewable energy sources. Indeed, the renewables
sector - together with the pharmaceuticals, automotive and food industries - is one of the four
priority areas for FDI attraction highlighted by the National Agency for Investment and
Privatization. Overall, domestic private sector involvement in the renewable energy sector
remains limited, even if some national enterprises have been active as intermediaries. In
particular, SMEs are involved in such areas as consulting and representing big energy brands,
as well as the production of local fuels, with a focus on wood and agricultural waste fuels.
Although innovation could make a significant contribution to the expansion of renewable
energy and thus energy sustainability in Belarus, significant constraints remain due to a lack
of demand from households, whose energy bills remain significantly subsidized, and a
resulting lack of profitability and access to investment finance on the part of utilities.

Going forward, the development of energy efficient technologies and production of
alternative fuels will be an essential feature of a successful strategy for sustainable
development. Although it is not envisaged that Belarus will have a specific programme on
“green” innovations, there are several projects that imply incremental improvements in the
use of existing technologies. For instance, in recent times, the MNREP - in cooperation with
other interested parties - developed a national action plan on the introduction of green
economic principles in the national industries of Belarus to 2020. Also, amongst key R&D
programmes, the State research programme on “Energy Systems, Processes and Technologies
for 2016-2020,” under the auspices of the National Academy of Sciences and the Ministry of
Education, supports a basic research project implemented by the Heat and Mass Transfer
Institute of the NAS, the Belarusian National Technical University and other R&D players.
The project includes the following priority areas - energy and energy efficiency, nuclear



Innovation for Sustainable Development Review of Belarus XXVil

energy; environmental management and deep processing of natural resources. The SPID
2016-2020 also contains modernization and innovation projects to be undertaken by
companies and research organizations with regards to energy efficiency.

However, the actual share of public funding for research activities in eco-innovations remains
very limited, with an average of only five per cent in recent years. As is the norm in Belarus,
research programmes have been developed in such a way that they are intended to cover the
whole innovation cycle from ideas to their embodiment in a particular product or service. But
the strict compliance requirements with State-funded projects contribute to the shrinking of
completion frameworks and goals, reducing the attractiveness for long-term private
investments.

Policy recommendations

Each of the chapters of this Innovation for Sustainable Development Review contains a list of
recommendations, which cover multifaceted areas for policy action with distinct time
horizons and sequencing. Because the recommendations are addressed to different
Government agencies and institutions, coordination amongst ministries will be crucial for
successful implementation. Table 1 presents a summary list of recommendations with related
policy actions.

Table 1. Summary of Recommendations

Chapter 1: Innovation Policies for Sustainable Development

Recommendations

Related policy actions

Improve the policy
framework for
implementation of SDG
agendas

Establish an effective mechanism of inter-ministerial coordination
based on an understanding of interdependency of various problems
and factors, synergy of goals and efforts to address crosscutting
issues.

Adopt indicators, targets
and monitoring
mechanisms with
regards to fostering eco-
innovation.

a) Future revisions of the NSSSED 2030 and other programmes
should identify specific objectives, indicators and monitoring
mechanisms for benchmarking eco-innovations;

b) Relevant ministries should work with the National Statistical
Committee to set up indicators for specific variables (e.g., R&D
expenditures on renewable sources, use of innovative environmental
technologies, etc.)

Chapter 2:

Policy frameworks, programming and initiatives

Recommendations

Related policy actions

Ensure conceptual
consistency  in  the
typology of innovation
policy targets and align

The SCST and other institutions could consider:

a) Further transform SPID into an overarching document
incorporating objectives and targets of the State R&D programmes;

b) Consider identifying under the State S & T programmes a separate

these  targets  with | category of high-risk “science, technology and innovation” projects;
matching policy | ¢) Amend legislation to provide for the risk of innovation in acts
instruments. regulating the issues of implementation of the various programmes
and innovative projects;
d) Develop practical guidelines for the assessment and sharing of risk.
Initiate a  gradual | The SCST and other institutions should:
transition from | a) Increase the share of funding earmarked for high-risk “S&T

predominantly vertical

innovation projects” and early-stage financing and reduce the share of

to predominantly | low-risk investment projects;
horizontal policy | b) Within public early-stage financing, increase substantially the share
mechanisms and | of grant financing and reduce the share of loans;
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instruments  in  the
innovation policy mix.

c) Align policy instruments and mechanisms and design new ones for
the implementation of horizontal-type innovation policy.

Ensure a better match
between the strategic
objectives of innovative
development and the
available policy
instruments and public
funding to pursue such
objectives.

The SCST and other institutions should:

a) Ensure proper matching of available policy instruments and
funding in the implementation of SPID 2016-2020;

b) Consider introducing open horizontal competitive calls for
collaborative innovative projects; instruments supporting international
linkages, increased grants for innovative university startups or
spinoffs; setting up new instruments and innovation programmes
catering to the specificity of non-technological innovation;

c) Specify in public-funded programmes in research and innovation
which policy instruments will fund what programmatic activities.

Streamline  innovation
governance with a view
to rationalizing public
sector decision-making
related to innovation
policy implementation.

a) SCST should prepare, in consultations with the public bodies
concerned, proposals for optimizing the screening and evaluation
process of innovation and R&D projects;

b) The Government should consider the establishment of a joint Inter-
agency Funding Committee to take the final decision on the release of
public funds for all R&D and innovation projects. Alternatively, an
Innovation Council could be established;

¢) The Government should consider measures for better aligning the
implementation of S&T Programmes with the objectives of SPID.

Initiate measures for the
further development and
strengthening of the NIS
and the enhancement of
weak components.

SCST in cooperation with other bodies should:

a) Set up a system of monitoring linkages and collaboration in
undertaking innovation activity;

b) Strengthen international linkages leading to global technology-
centred value chains as a strategic objective of innovation policy and
set up monitoring instruments;

c) Set up non-financial coordination instruments to support
connectivity and linkages (e.g. mentoring for start-ups);

d) Strengthen the systemic role of intellectual property rights (IPR);

e) Design targeted tax incentives to encourage private sector
engagement in the early stages of innovation financing;

f) Develop additional tax incentives comparable to those existing for
residents at the Hi-Tech Park and the Chinese-Belarusian industrial
park “Great Stone”;

g) Adopt measures to improve the fragmented business structure, the
shortage of R&D centres, the lack of engineering and other innovation
service firms, and a weak tradition in open innovation;

h) Launch programmes and supporting schemes to nurture
competitive supplier firms around leading innovative companies.

Set up a system of
measures to strengthen
innovation-related
competition and
bottom-up
entrepreneurial
initiatives.

spur

SCST in cooperation with the Ministry of Antimonopoly Regulation
and Commerce should;

a) Consider possibly aligning competitive calls with the Law on
Public Procurement;

b) Define incentives for the participation of foreign applicants of a
desired type (e.g. linked to global technological value chains);

c) Define the significant increase of innovative entrepreneurship (in
particular, private/individual innovative entrepreneurs and SMEs) as a
strategic objective and set concrete targets, in particular, for the
support of technology-based start-ups and spin-offs.
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Improve innovation
finance mechanisms.

a) Implement the support of early-stage, or the initial R&D phase,
with vouchers and grants as well as venture funding;

b) Shift from financing low-risk (infrastructure) projects to (early-
stage) high-risk projects;

c) Consider further foreign partnerships within the context of venture
financing; in addition, seek ways to actively attract further foreign
investors; the “good practice” example of the incubator at the Hi-Tech
Park, should be extended to other industries/areas.

Innovation-related
loans, particularly
regarding the financing
of SMEs and start-ups
should be intensified.

Strengthen the capacities of the new Development Bank.

Improve both  the
innovation potential
inherent to foreign direct
investment inflows and
cross-border technology
transfer.

a) Evaluate the mechanisms of the National Agency of Investment and
Privatization concerning innovation-related and technological issues
or science-intensive investments;

b) Improve international cooperation in technology-transfer activities;
c) ldentify and further promote *“good practice” examples of
Belarusian companies in global value chains or regarding the
establishment of strategic partnerships.

Chapter 3: Measuring innovation performance

Fully adopt best
international  standards
in the collection of
innovation statistics as
reflected in Eurostat's
CIS Harmonized Survey
guestionnaire.

The National Statistical Committee should take into account the
expert advice of the UNESCO Institute for Statistics on the proposals
of the SCST on the improvement of statistical reporting forms 1-NT
(innovation).

Improve training of
statisticians  gathering
innovation-related data
and indicators.

The National Statistical Committee should consider seeking technical
cooperation support, including through training activities with
UNECE Statistical Division, Eurostat, OECD and/or UNESCO
statistical office as well as with the participation of international
experts with knowledge of CIS economies.

Increase the number of
trainees on innovation-
related statistics.

Consider extending the training activities beyond the National
Statistical Committee to include surveyed organizations and potential
users to understand better the logic of the innovation survey and its
indicators.

Widen the scope and
coverage of the
innovation surveys in
line with international
best practice.

The National Statistical Committee should:

a) Consider a broader population of enterprises in future surveys,
which should also focus on non-technological innovations;

b) Include more small firms in the targeted population of the
innovation survey;

c) Consider a more intensive use of the available data;

d) Consider involving other stakeholders from civil society.

Indicators should inform
policy, but only rarely
should they become a
policy target.

At the time of designing national strategies and programmes,
Government bodies should not individually target specific indicators
with only the narrow aim to improve the overall ranking on a specific
international index

! ®opwma 1-HT (MHHOBAIIMS) CTATUCTUYECKOTO KoMuTeTa Pecyonuku benapyce.
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Chapter 4: Innovation in the enterprise sector

Improve risk sharing
between firms and
Government.

a) The SCST and other bodies should be supporting large scale, risky
innovation initiatives from public funds, including through co-
financing;

b) For establishing and nurturing financial actors (venture capital,
business angels), the BIF should consider options providing seed
capital and introduction of tax breaks;

c) Pre-determined competition should be eliminated to make
competition conditions equal for State-owned and private firms,
including foreign entities operating in Belarus.

Consider increasing
State financial support
to approach better the
critical mass of financial
resources for RDI.

Government agencies should:

a) Ensure that allocation of public funds for innovation meets
development objectives;

b) Seek changes in the allocation of State support from slowly
growing low- and medium-tech sectors to the promising medium-high
and high-tech sectors;

¢) Include more non-reimbursable financial support for risky projects;

d) Set up programmes for nurturing innovative start-ups and further
developing innovative SMES;

e) Consider tax exemptions and tax credits on intramural R&D
activities;

f) Discuss strategies for providing assistance for international patents
and incentives for patenting abroad;

g) Government should reduce significantly bureaucratic effort for
public R&D and innovation support.

3 | Improve labour and | SCST, in cooperation with the NAS and the Ministry of Education,
skills development | should:
policies. a) Provide training for manager-practitioners in the field of R&D,
innovation, knowledge management, technology transfer;
b) Provide educational, training and consulting services for innovative
enterprises and  scientific-research  organizations  involving
practitioners and researchers;
c) Attract international experts with complementary knowledge,
support on-the-job training and coaching;
d) Continue successful initiatives on improving the business
environment;
e) Support job placements of PhD students, graduates and researchers.
4 | Undertake measures to Undertake measures with the goal to remove barriers affecting
strenghten the legislation, organizational matters, staffing, and access to finance, in
Belarusian knowledge line with the recommendations of findings of the Government
triangle. Working Group under the TEMPUS project on “Fostering the
knowledge triangle in Belarus, Ukraine and Republic of Moldova”.
Chapter 5: The role of eco-innovations fostering sustainable development
1 | Enhance R&D | The authorities should target spending in green and eco-innovation
capacities on green | projects. In particular, research on energy efficient technologies
technologies. should be encouraged by competitive allocation of resources.
2 | Seek engagement on | Additional financing could be obtained from international climate
international initiatives. | funds. Cooperation between national and foreign R&D institutes
should be further encouraged.
3 | Further deepen Build on existing initiatives with UNDP to improve further education

awareness campaigns.

on climate change and the sustainable development goals in education
institutions and to address the public.
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Stimulate demand for
eco-innovation.

Green public procurement mechanisms have been considered and
could be further developed with the goal to disseminate green
products and eco-innovation. In the long run, public procurement
processes should be simplified in order to enable SMEs to compete
for State contracts on a level playing field.

Introduce modern
energy-efficiency  and
fuel-efficiency standards
as well as building
codes and infrastructure
resilience parameters in
order to improve
sustainability.

Move towards the cost-reflective pricing of energy and water services
with adequate social protection for the poor in order to enhance
incentives for the adoption of progressive adaptation technologies and
the sustainable use of natural resources.

Improve policies for the

generation of
knowledge, absorptive
capacity of the

economy, the diffusion
of innovation and
demand for innovation.

Better and more efficient policy coordination, both in design and
implementation, in this area, including capacity building. In addition,
the authorities should consider introducing specific mechanisms and
instruments that encourage and facilitate linkages among stakeholders.

Enhance financial
instruments  supporting
eco-innovation.

Firstly, consider introducing grant schemes to support R&D on eco-
innovation. Also, establish project-based eco-innovation financing
instruments that encourage the development of industry-science
cooperation and inter-firm linkages, including by promoting climate-
resilient infrastructure through public-private partnerships.
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Chapter 1

INNOVATION POLICIES FOR
SUSTAINABLE DEVELOPMENT

In September 2015, the General Assembly of the United Nations adopted the 2030
Sustainable Development Agenda to promote inclusive and sustainable economic
development. Innovation can make an important contribution towards advancing this
objective, as it drives productivity growth, conserves scarce resources and enables sustainable
production and consumption patterns. > Beyond that, achieving most, if not all, of the
sustainable development goals will require massive investments in innovation.

The original Innovation Performance Review of Belarus® discussed innovation policy as a
general horizontal priority critical for long-term economic growth. The 2030 Agenda calls for
economic growth to be aligned with ecological sustainability and social inclusion. Therefore,
in addition to undertaking a general assessment of changes in the national innovation system
over the last five years, the present study looks at areas where specific additional policy
attention is needed to steer innovation efforts and investments into areas critical for
sustainable development.

In Belarus, government policies for the promotion of innovation are embedded in the
country’s broader sustainable development agenda, which among other goals aims to reduce
major negative anthropogenic effects on the environment and promote social inclusion. This
chapter firstly describes the United Nations 2030 Agenda for Sustainable Development and
the Addis Ababa Action Agenda and the role envisaged for innovation in achieving them. It
then presents an assessment of the role of innovation policies in Government strategies and
policies for achieving such objectives. It considers the country’s national strategy for
sustainable development till 2030, with a particular focus on innovation policies therein.
Finally, the last section provides a conceptual discussion of the policy issues arising when
trying to harness the power of innovation for sustainable development and some key policy
tools that can be used to achieve this. Overall, markets for green economies and the “sharing”
economy are only incipient in Belarus. However; in some areas important experiences have
occurred with the help of international partners that could inform policymaking in the longer-
run (cf. section 1.4 and chapter 5).

1.1 International initiatives promoting innovation for sustainable development.

The 2030 Agenda for Sustainable Development

At the United Nations Sustainable Development Summit on 25 September 2015, world
leaders adopted the 2030 Agenda for Sustainable Development. This plan includes a series of
actions to align economic prosperity with environmental sustainability and social inclusion by
2030.

2 United Nations. Transforming our world: the 2030 Agenda for Sustainable Development. A/RES/70/1
¥ UNECE (2011). Innovation Performance Review: Belarus. United Nations: New York and Geneva.
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The 2030 Agenda for Sustainable Development covers 17 Sustainable Development Goals
(SDGs) and 169 related targets that United Nations member States agreed to in September
2015. Goal 9 calls for member States to work together to “build resilient infrastructure,
promote inclusive and sustainable industrialization and foster innovation”. Innovation policies
are also implicit in Goal 11 on sustainable urban development, and in the targets specified for
Goal 8, including Target 8.2 “Achieve higher levels of economic productivity through
diversification, technological upgrading and innovation, including through a focus on high
value-added and labour-intensive sectors”, and Target 8.3 “Promote development-oriented
policies that support productive activities, decent job creation, entrepreneurship, creativity
and innovation (...)”;* and in achieving Goal 12 on sustainable consumption and production.®
Moreover, innovation is recognized as one of the means of implementation for the entire 2030
Agenda.

Means of implementation and the Global Partnership

The 2030 Agenda acknowledges that “private business activity, investment and innovation
are major drivers of productivity, inclusive economic growth and job creation”, and calls “on
all businesses to apply their creativity and innovation to solving sustainable development
challenges.” The Agenda will also “encourage and promote effective public, public-private
and civil society partnerships, building on the experience and resourcing strategies of
partnerships” (SDG 17, target 17.17) and “enhance North-South, South-South and triangular
regional and international cooperation on, and access to, science, technology and innovation”
(17.6).

The Addis Ababa Action Agenda

The Addis Ababa Action Agenda (AAAA) was adopted at the Third International Conference
on Financing for Development, which took place in Addis Ababa in July 2015. The
Declaration adopted by the Conference provides a new global financing framework to
mobilize and deliver the resources, technology and partnerships needed for sustainable
development. The AAAA was endorsed and referenced in the 2030 Agenda for Sustainable
Development. The agenda contains seven thematic areas that cover different aspects of the
financing of sustainable development. One full chapter of the AAAA concerns in particular
the area of science, technology, innovation and capacity-building.

The Conference openly acknowledged that the creation, development and diffusion of new
innovations and technologies and associated know-how - including the transfer of technology
on mutually agreed terms between parties - are powerful drivers of economic growth and
sustainable development. It also stressed that uneven innovative capacity, connectivity and
access to technology within and between countries are each a key barrier to be overcome in
the next years. Capacity development will be an integral aspect of this task, and the
Conference called for enhanced international support through the establishment of multi-
stakeholder partnerships. Effective and targeted capacity-building - which must be country-
specific and country driven — will need to focus on addressing national strategies and
priorities, set to support national plans. Among these, the importance of strengthening

* Ibid para. 34
® Ibid para. 28
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institutional capacity and human resource development was emphasized, including planning
and management for both climate change adaptation and mitigation purposes, and water and
sanitation-related activities and programmes.

In the declaration adopted at the end of the conference, the following decisions were taken,
among others, which imply a commitment of Governments towards the fostering of
innovation policies for the achievement of sustainable development goals:®

e To set-up policies that incentivize the creation of new technologies, research and
innovation, acknowledging that enabling regulatory environment and governance
frameworks are key;

e To promote social innovation for social well-being and sustainable livelihoods;

e To encourage knowledge-sharing through partnerships between stakeholders in
sectors contributing to the achievement of the sustainable development goals;

e To promote entrepreneurship, including through supporting business incubators;

e To acknowledge roles of public finance and policies in research and technological
development;

e To consider setting up innovation funds where appropriate, on an open, competitive
basis to support innovative enterprises, particularly during early research and
demonstration phases;

e To adopt science, technology and innovation strategies as integral elements of national
sustainable development strategies;

e To increase investments in education in the fields of science, technology, engineering
and mathematics and to enhance vocational and technical education and training,
ensuring equal access for women;

e To encourage the development, dissemination and diffusion and transfer of
environmentally sound technologies, including by setting up international cooperation
and collaboration in science, research, technology and innovation, focusing on
sustainable development goals;

e To support governments to strengthen their capacities towards more sustainable
patterns of consumption and production;

e To commit further investments to achieve food security, including through
international cooperation in the areas of earth observation, rural infrastructure,
agricultural research and extension services.

Following a proposal in the Addis Ababa Action Agenda, the 2030 Agenda for Sustainable
Development launched a Technology Facilitation Mechanism in order to support the
sustainable development goals. The Technology Facilitation Mechanism will be based on a
multi-stakeholder collaboration between Member States, civil society, private sector,
scientific community, United Nations entities and other stakeholders and will be composed
of: a United Nations Interagency Task Team on Science, Technology and Innovation for the
SDGs, a collaborative Multi-stakeholder Forum on Science, Technology and Innovation for
the SDGs and an on-line platform. The United Nations Interagency Task Team on Science,
Technology and Innovation for the SDGs will promote coordination, coherence, and
cooperation within the UN System on STI related matters, enhancing synergy and efficiency,

® See United Nations, Report of the third International Conference on Financing for Development Addis Ababa
13 - 16 July 2015 A/CONF.227/20 (paras. 114-122).
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in particular to enhance capacity-building initiatives. UNECE is a member of this Interagency
Task Team. The first Forum on Science, Technology and Innovation for the SDGs was held
in New York on 6-7 June 2016.

Some key principles underlying the 2030 Agenda for Sustainable Development and the Addis
Ababa Action Agenda:

Universality

The UN 2030 Agenda for Sustainable Development is universal in that all countries and all
stakeholders will implement it in a collective partnership. The Addis Ababa Action Agenda
(AAAA) addresses the challenge of financing and creating an enabling environment at all
levels for sustainable development. All UN Member States, including Belarus, have
committed to implementing these agendas.

National Ownership and Responsibility

Not all 17 goals set in the 2030 Agenda are equally relevant for all countries. Each country
will identify its own priorities within the Global Agenda and will take a commitment to
develop a national strategy to achieve the priorities it sets for itself. Belarus is well advanced
in the process of identifying priorities (Section 1.3). Thus, the present chapter can be seen as a
contribution to identifying additional options on how to harness the power of innovation for
achieving these priorities.

Follow-up and Review

The 2030 Agenda calls for a dedicated process at the national, regional and global levels for
monitoring progress, and for facilitating implementation through policy learning. At the High-
Level Forum for Sustainable Development in New York in July 2016, a first batch of Member
States presented their initial reports on the priorities they have set and the strategies they are
putting in place for achieving them. The follow-up and review processes are expected to
draw, as far as possible, on initiatives and activities that already exist. They are expected to be
based on evidence at the country level. It is hoped that the analysis presented in this Review
will be useful as an input in this process.

1.2 Innovation and sustainable development — specific policy issues

To fully realize the potential of innovation for sustainable development, it is necessary to
encourage and steer innovation efforts and investments into areas critical for sustainable
development, and to encourage the rapid and broad-based adoption and diffusion of
innovations in such fields. Cases in point include energy efficiency in buildings and transport,
the move towards renewable energy, sustainable cities and the move to the circular economy,
to name but a few. Without policy interventions which actively steer innovation efforts into
areas critical for sustainable development, progress may not occur because innovation in
sustainable technologies and products may not advance more rapidly than innovation in
conventional technologies and products.’

’ For instance, the historical record shows that the pace of innovation in exploration and drilling techniques has
been rapid enough to keep increasing the level of proven fossil fuel reserves relative to demand, and to also keep
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There are barriers that may impede the innovations which can have a sizeable positive impact
on sustainability. It is important to identify these barriers in order to design effective policies
to overcome them. These barriers fall into the following categories:

Externalities which distort market prices;

Lack of salience of sustainability advantages (inattention);

Credit constraints and other financial market imperfections;

Information asymmetries between parties who must share costs and
benefits of technology adoption; and

e Coordination failures (“chicken and egg” problems).

Distortions in market prices can negatively affect not only choices to invest in acquiring new
technologies, but also choices on how to use them, as well as decisions to invest in innovation
in the first place. These distortions arise from externalities, i.e. situations where decision
makers (consumers or companies) do not bear the full costs or do not reap the full benefits of
their choices, and where their choices therefore lead to excessively high costs or inefficiently
low benefits for society as a whole. A classic example is a fuel price which reflects the costs
of mining, refining and distributing the fuel, but not the cost of environmental pollution
caused by burning it. In this situation, a consumer buying a car with a new more fuel efficient
engine would bear the full cost of this investment, and would benefit from lower expenditures
on fuel. However, if the price of fuel does not capture the cost of pollution, the owner of the
more fuel efficient car will not reap the benefit of lower pollution. As a result, the demand for
new cars may remain too low.

Even if externalities have been internalized and market prices are not distorted, innovations
may still not be undertaken for lack of demand for the resulting products. One reason is that
information on the sustainability properties of different products may be less salient to
customers than other product features which then guide their purchase choices.

For instance the purchase prices of two alternative products can be compared easily, and will
typically have a significant influence on the purchase decision. By contrast, whether an
innovative product has lower usage costs may be much more difficult to assess, given that this
depends on the technical properties of the product in conjunction with individual usage
patterns. Future usage costs may thus receive less attention in purchase decisions.

Relatedly, adopting innovative sustainable technologies or products may require significant
upfront investments. This is true for durable consumer goods, and even more so for
innovative solutions in reducing the ecological impact of housing, or for investments in
innovative sustainable production processes. The costs of adopting such innovations have to
be incurred immediately, whereas the benefits in terms of reduced usage costs, lower

the costs of exploitation from rising and the success rates of exploration from falling. Therefore, there is no
evidence to suggest that supply will be outstripped by demand, and that prices will be pushed up “naturally”,
thereby encouraging a shift towards renewables/alternative fuels. Similarly, innovation in electric vehicles will
not automatically lead to a market breakthrough. A breakthrough will happen only if innovation in electric
vehicles is more rapid than innovation in internal combustion engine vehicles (Thomas Covert, Michael
Greenstone and Christopher R. Knittel. 2016. "Will We Ever Stop Using Fossil Fuels?." Journal of Economic
Perspectives, 30(1): 117-38).
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environmental impact or higher revenues will materialize only over time. Such investments
may therefore depend on the ability of consumers or companies to obtain credit.

There is ample evidence that consumers and companies, particularly small and medium-sized
enterprises, are often constrained in their access to credit by a lack of collateral and by
information asymmetries which discourage banks from lending. Such information
asymmetries may be particularly relevant in the case of investments in innovative
technologies where the return depends on product characteristics and future usage patterns
that are difficult for creditors to verify.

Another possible barrier to the efficient adoption of innovations are information asymmetries
between parties that must share the costs and benefits of the investment. An example is the
decision by a landlord whether or not to use innovative materials to improve the insulation of
a block of rental apartments. The landlord would do so if he could recover the costs through
higher rents. The tenants would benefit through lower heating bills. However, it may be
difficult for the two parties to agree on the appropriate size of a possible rent increase because
the benefits will depend on the properties of the materials which the landlord installs, which
the tenants do not control, and the heating habits of the tenants, which the landlord has no
control over.

A fifth possible barrier can arise from coordination failures between the adoption of
innovations and the development of complementary infrastructure (a.k.a. “chicken and egg
problems™). For instance, consumers may be reluctant to purchase electrical cars or cars
running on alternative fuels if there is a lack of charging stations, while the energy industry
may be reluctant to build charging stations if there are few vehicles to be charged.

Policy options to promote innovation for sustainable development

There are a range of policy options available to address the above barriers to the adoption of
critical innovations, such as the following:

taxes and markets to internalize externalities;
standards;

regulations;

product labelling;

awareness-raising campaigns;

subsidies;

tax incentives; and

public procurement.

These policies may be used individually to address specific barriers, or they may be used in
combination to address barriers arising from the inter-connectedness of investment decisions
in different areas.

Pigouvian taxes and, in the case of pollution externalities, markets for tradable permits, are
generally considered the preferred policy instruments for internalizing negative externalities
and correcting price distortions. The advantage of these instruments is that they are cost-
effective because they do not discriminate between alternative technological solutions to
sustainability problems and because they are generally well-targeted, i.e. they provide
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incentives for behavioural change primarily to those whose decisions are most distorted by
market failures.

Where these options meet with political resistance, alternative policies that may be considered
include subsidies for buyers or investors and mandatory quality or performance standards.
These policies are generally considered second-best because they are less well targeted
(subsidies) and may be subject to regulatory capture (standards).

Awareness-raising campaigns, the introduction of product labelling and standards are
examples of policies that can overcome the problem of lack of salience. Good practices
include for instance, offering free-of-charge energy audits which inform consumers of the
specific usage patterns and costs of consumer durables and homes.

In this regard, information has a key role to play, and advances in information and
communication technologies, such as the move towards the Internet of Things, hold a lot of
promise. This move will generate large quantities of data, for instance about how household
appliances are being used, and these data can in turn be used to inform consumers about the
true costs of their consumption choices, and to create pricing schedules which provide
incentives for a more efficient use of resources.

Awareness-raising campaigns can also affect positive change in consumption patterns by
changing behaviours through changing perceptions and aspirations. A case in point is the
move to a “sharing economy” where people aspire less to owning durable consumption
goods, such as cars, and focus more on being able to use them when they need them. This
provides examples of innovations which, although often enabled by technology, are
essentially new business models enabling new modes of consumption.

Credit constraints and other financial market imperfections can be addressed through
investment tax incentives and different forms of investment subsidies. But minimising the risk
of inefficient public spending requires detailed understanding of technologies and markets.®

It also requires careful targeting. There is evidence that some subsidies, while intended to
encourage investments of poorer, more credit-constrained households, have instead been
taken up mostly by wealthier, less constrained households. “Tagging”, i.e. restricting
eligibility for subsidies based on observable characteristics such as income level can improve
outcomes significantly.®

Financial incentives can also be combined with product labelling or standards, as when
subsidized mortgages are made available to home owners who build to certain minimum
energy efficiency standards. There is also scope for providing additional incentives in areas
such as green financing through changes in the regulatory environment for institutional
investors.'°

8 Karol Kempa and UIf Moslener (2015) Climate Policy with the Chequebook — An Economic Analysis of
Climate Investment Support. Frankfurt School of Finance and Management, Working Paper Series no. 219.

% Hunt Allcott, Christopher Knittel and Dmitry Taubinsky (2015) Tagging and Targeting of Energy Efficiency
Subsidies. American Economic Review, 105(5): 187-91.

9 European Commission (EC), Shifting Private Finance towards Climate Friendly Investments - Policy options
for mobilizing institutional investors’ capital for climate-friendly investment, Brussels, 2015.


http://fs-unep-centre.org/sites/default/files/publications/kempamoslenerclimatepolicywiththechequebook_0.pdf
http://fs-unep-centre.org/sites/default/files/publications/kempamoslenerclimatepolicywiththechequebook_0.pdf
http://ec.europa.eu/clima/policies/international/finance/docs/climate-friendly_investments_en.pdf
http://ec.europa.eu/clima/policies/international/finance/docs/climate-friendly_investments_en.pdf
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Information asymmetries between parties sharing the costs and benefits of adopting an
innovation, and coordination failures between entities that need to make complementary
investments can be mitigated through regulations and standards.

Barriers to the adoption of innovations often constrain the demand for innovation, even
though, as indicated above, a lack of demand will also negatively affect supply. To address
innovation adoption gaps, therefore, requires complementing supply-side policies with
appropriate demand-side policies. In addition to the policies discussed above, the State can be
an important source of demand for innovation for sustainable development, notably through
public procurement. For example, in the EU market, procurement accounts for about 19 per
cent of GDP. More generally, demand for innovation in areas critical for sustainability can be
boosted by increasing the innovative capacity of the public sector to meet societal
challenges.™

Public Procurement of Innovation (PPI) occurs when public authorities act as an “early user”
customer for innovative goods or services. These are typically not yet available on a large-
scale commercial basis and may include conformance testing. The procurer may be the user
or catalysing/aggregating demand of others.

1.3 Belarus’ National Strategy for Sustainable Socio-Economic Development 2030

In Belarus, innovation policies are embedded in the Government’s national development
strategy, the National Strategy for Sustainable Socio-Economic Development in the Republic
of Belarus until 2030 (NSSSED-2030). This national strategy, which is the main policy
document that sets the framework for sustainable development in the country, was launched
in parallel to the development of the United Nations 2030 Agenda for Sustainable
Development at the global level. The+ timing calls for a cross-examination to shed light on
common priorities and links, especially with regards to the new global mandate on sustainable
development and the role of innovation policies therein.

NSSSED-2030 was prepared based on previous policy documents and programmes, including
the National Strategy on Socio-Economic Development for Belarus 2016-2020 (NSSD-2020),
which was structured around three areas or pillars: economic, social and the environment.

The NSSD-2020 was adopted by the National Sustainable Development Commission and the
Presidium of the Council of Ministers as the supreme planning and forecasting document
within the system of national and regional government structures. It overviews the existing
global development tendencies and the place of Belarus within the international system,
outlines main conditions and principles, and considers social, economic and ecological
components of sustainable development. It also identifies internal and external risks to policy
implementation.

The NSSD-2020 defines the main strategic goal of sustainable development of the Republic
of Belarus and presents three main sub-goals: an increase in the level and quality of living and
poverty reduction; fostering economic production of goods and services; and a more rational

! See the Committee’s document on good practices and policy recommendations on Innovation in the Public
Sector ECE/CECI/2015/5 and OECD (2011), Demand-side Innovation Policies.OECD: Paris.
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management and preservation of nature and the environment for future generations. The
NSSD-2020 further elaborates on the main directions and means of achieving these goals, and
it stipulates the creation of a monitoring system.

As a rule, other national strategies and sector development plans have been aligned with the
NSSD-2020. These include such initiatives as the Socio-Economic Development Programme
of the Republic of Belarus 2011-2015 and the Industrial Complex Development Programme
of the Republic of Belarus until 2020, among others.

With the goal to integrate existing strategies into a longer term policy framework, Belarus,
with the support of UNDP, other resident and non-resident UN agencies and the World Bank,
prepared a Concept for National Sustainable Socio-Economic Development Strategy till 2030
(NSSSED-2030) and related five-year National Socio-Economic Programmes for their
implementation.

NSSSED-2030 is divided into two phases and contains six main development areas:

e Phase I: 2016-2020 — with goals of ensuring the transition to sustainable and balanced
economic growth based on structural reforms and institutional transformation and the
focus on development of hi-tech and eco-efficient industries; and

e Phase II: 2021-2030 — with goals of ensuring the achievement of a high level of
human capital development based on the formation of the green economy, global
informatization, accelerated development of hi-tech enterprises and services.

The six components are as follows: human capital development and an increase in the quality
of life; scientific, technical and economic potential of sustainable development; preservation
of the environmental potential for future generations and improvement of the environment;
major instruments for ensuring sustainable development; sustainable spatial development
strategy; development of democracy and mature civil society.

The NSSSED-2030 also addresses challenges to sustainable development of Belarus around
three components: social, with a focus on health, population ageing and migrations, education
and social inequalities; economic, with a focus on competitiveness, technological
development, access to international markets, know-how and financial resources and energy
security; and ecological, with a focus on challenges to climate change, trans-border transfer of
dangerous and harmful substances, the risk of new diseases, and the exhaustion of natural
resources.

The adoption of a longer-term agenda such as NSSSED-2030 reflects an impulse by the
authorities to consolidate the multiplicity of programmes into more comprehensive, integrated
initiatives. Importantly, the NSSSED-2030 includes a section dealing specifically with the
promotion of science and innovation (Chapter. 5.2). In this regard, the Government has
spelled out certain actions for the development of the scientific sphere, which are aimed at
strengthening collaboration with academic institutions, industries and scientific universities
with the goal to increase the country’s competitiveness and achieve conditions for the
undertaking of R&D and innovation activities that are equivalent to those obtained by
advanced industrialised European countries.



10 Chapter 1: Innovation policies for sustainable development

One key objective of innovation policies described in NSSSED-2030 is to facilitate the
transition of Belarus towards a knowledge economy. According to the strategy, this will
require the modernization and restructuring of the scientific sphere in order to better integrate
it into the real economy; the creation of new schools and the implementation of strategic
programmes of R&D to achieve technological breakthroughs; ensuring the integration of the
NIS into the world as well as to European and Eurasian innovation networks; and ensuring the
adequate replacement of relevantly educated scientific and technical personnel in the long
run.

Measures are envisaged for the expansion of international scientific and technical
cooperation, strengthening the integration of science and production, commercialization and
encouraging technology transfer and diffusion. With regards to financing of innovation, the
NSSSED acknowledges the need to attract investment in the financing of scientific research
through the development of funding from private sources (including venture capital funds and
PPPs for the establishment of research infrastructure).

It is also envisaged that promoting the transformation of research institutions through cluster
structures oriented to high technology final products will help in this process. Also, it is
expected that the transformation of the intellectual property rights (IPR) framework will be
completed through the formation of a market for intellectual property and the
commercialization of R&D results through a complete network of entities operating within a
modern innovation infrastructure that allows for proper transfer of technology.

The strategy also stresses the need to establish effective mechanisms to create economic
incentives for advancing priorities in fundamental research, as well as the key applied
research projects (e.g. in the field of ICTs; nano-technologies and bio-technologies; genetic
engineering; medicine and pharmaceuticals; laser and optical technologies; robotics;
environmental management and resource conservation; energy saving systems, and others).
These include mechanisms to encourage the creation of small innovative firms as well as a
system of economic, social and legal measures to support researchers (e.g. including
incentives for education and continued learning as well as school infrastructure). Box 1
summarizes the main directions of measures to be undertaken by year 2030.
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Box 1. Main Directions of Development of Scientific and Technical Capacities in the
NSSSED 2030

e Focus on developing the potential for the creation of high-tech specialized
innovative industries (photonics, microelectronics, laser and space technology, nano-
and biotechnologies and others);

e Development of scientific and technological innovation and industrial clusters,
aimed at creating new technologies and scaling them up;

e The establishment of national research laboratories and centres capable of carrying
out world-class basic and applied research and provide a rationale for scientific
breakthroughs and technological development;

e The promotion of small forms of innovative entrepreneurship through the formation
of clusters of practically-oriented organizations around major laboratories and
research centres;

e Extending the use of innovation vouchers and grants to individuals and small
businesses to implement innovative projects aimed at the commercialization of
patents and trademarks;

e Optimization of State budget support for research development based on the criteria
of priority, relevance and effectiveness;

e The creation and development of a unified State review system in the areas of
scientific, technical and innovation activities with the use of information and
communication technologies; and improving the system of organization and conduct
of the State scientific and technical review;

e Improving the quality of training of highly qualified scientific personnel and
specialists in high-tech industries within the chain linking "school - university -
research institution - production”, including through the development of training of
young scientists in leading scientific institutions and their participation in academic
exchanges;

e Stimulating the introduction of incentive mechanisms for research and innovation
activities, including receiving the guaranteed income from the use of intellectual
property;

e Foster the development of standardization as an important tool to stimulate
innovation development by eliminating outdated State standards and technical
regulations, harmonization with international standards; and development of
technical regulations on priority directions of scientific and technical innovation; and

e Integration into the global system of research and further development of advanced
forms of regional and global research cooperation.

Assessment of the National Agenda for Sustainable Development

In general, the NSSSED-2030 shows that a comprehensive and ambitious national
development strategy exists, which is further supported by specific strategies and sector
development plans. Indeed, many of the objectives for scientific development of the
NSSSED-2030 have already been included in specific policy documents by the SCST (cf.
chapter 2).
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However, the NSSSED-2030 lacks quantitative targets and indicators of achievement to
measure and account for progress made in many of the measures envisioned. As it was the
case with other policy initiatives referred in Chapter 2 of this Review, the mechanisms for
implementing such aspiring transformations are not spelled out in the NSSSED. Exceptions
include the share of domestic expenditures on research and development, which is expected to
increase from 0.7 per cent in 2015 to 2.5 per cent in 2030; and the share of non-State funded
sources, which is expected to increase from 55 to 70 per cent.*

Moreover, the strategic priority sectors for innovation policies included in the NSSSED have
a bias towards sectors where Belarus already has a significant capacity (i.e. software, bio-
technology, nuclear energy). While it can make sense to build on existing strengths, economic
activities in other areas could also be prioritised for innovation, especially in sectors that are
not capital intensive and could result in high social impact from the point of view of
sustainable development through increased job creation (e.g. tourism, agro-industries,
industrial manufacturing).

1.4 International cooperation for sustainable development

The UN system, under the leadership of UNDP, will support countries in developing their
national SDG objectives, including through regular country programmes within the United
Nations Development Assistance Framework (UNDAF). The priority areas of work of the
current Belarus UNDAF programme have been aligned to the priorities included in the
NSSSED-2030 and the NSSD-2020. In spirit, they are also closely linked to the new Agenda
2030 development agenda. It should be noted that the strategic areas that have been chosen
will set the main direction and scope of action of the UN systems assistance to the
Government in Belarus over the next five years. They include the following areas: inclusive,
responsive and accountable governance; sustainable economic development; environmental
protection and sustainable environmental management based on the principles of the green
economy; sustainable development of human capital, health and education; social inclusion
and protection; and comprehensive development in the Chernobyl affected regions.

As part of its outreach activities, UNDP developed a programme during October 2015 to
increase the visibility of the SDG agenda. The ‘UN-70 Express’ train with around 200 people
on board departed from Minsk Railway Station in October 2015 with the goal to disseminate
information about the SDGs in Belarus. The train got its name in commemoration of the 70th
anniversary of the end of World War 11 and the foundation of the United Nations. The UN-70
Express visited the regions of Grodno, Baranovichi, Brest, Gomel, Mogilev and Vitebsk. Its
mission was to bring people together and to give them a chance to talk to and hear each other.
During its eight-day journey, it visited cities of Belarus and undertook outreach activities with
various stakeholders.*?

Overall, during the tour meetings were held in cooperation with 20 government agencies, 33
embassies and representatives of over 45 countries, 19 UN agencies - including UNECE-and

12 Other targets include: the volume of new industrial products is expected to increase from 19 to 25 per cent;
and the percentage of innovatively-active companies is expected to increase from 24 to 30 per cent in the same
period.

3 Key among them were the OSCE, the EU, the Global Fund, the Maria Sharapova Foundation, the US Agency
for International Development and a number of media partners.
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246 UN staff and partners, 150 non-governmental organizations, 25 private sector partners, 15
universities and nine schools. Attendance at the sponsored events reached over 150,000
people. One of the key objectives was to enable the integration of the SDGs in policymaking
at the local level in Belarus. Thus, in each city that was visited, the focus was on different
SDGs. Good health in Grodno; quality education and gender equality in Brest; reduced
inequalities in Gomel; no poverty, zero hunger, decent work, economic growth and
sustainable cities in Mogilev; affordable and clean energy, responsible consumption and
production, climate action in Vitebsk.

In cooperation with UNDP, some projects have been successfully performed to facilitate the
implementation of green initiatives in Belarus, including specific ones promoting innovation.
With regards to promoting energy efficiency a range of projects have been launched which
are aimed at the improvement of energy-savings in the country.

In September 2013 the project called *““Developing an Integrated Approach to a Stepped-Up
Energy Saving Programme” was initiated. The objective of the project is to enhance efficient
use of energy resources at the local level in Belarus through application of energy-saving
technologies and measures in educational buildings. Pilot sites will be set to demonstrate the
application of innovative energy-efficiency technologies in school buildings, with the goal to
build capacities and raise awareness of local authorities, specialists and local populations to
carry out energy saving measures at the local level. The project also aims at increasing the
involvement of local peoplefor the further replication of best practices.

Since that time, the project organized a series of workshops to train 27 teachers from target
regions to teach energy efficiency issues in educational institutions. Also, memorandums of
Understanding between UNDP and Vitebsk, Grodno and Minsk Regional Executive
Committee for the implementation of project activities were signed. Public Advisory Boards
have been created in four target districts of Vitebsk, Grodno and Minsk regions to maximize
the local communities’ involvement in project activities.

Another project supported by UNDP and the European Union aims to promote “green
growth” concepts and environmentally sustainable production and consumption patterns
through support of local “green” initiatives (Box 2).
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Box 2. EU/UNDP Project on supporting transition to a Green Economy in Belarus

The Project is part of the EU Annual Action Programme 2012 for Belarus and contributes
to the delivery of its overall goals and objectives laid down in the financial agreement on the
Annual Action Plan implementation between the Government of the Republic of Belarus
and the European Union

The project includes the following objectives:

e Expanding public knowledge of the principles and ideas of green economy.
Implementation occurs through a broad-based information campaign and diverse
outreach strategies to promote the principles and ideas of the green economy.
Actions included the development of a special interactive video reel explaining green
economy concepts, which was broadcasted on the main TV channels of Belarus as
social advertising. The target audience of the focused information campaign
includes general public, the NGO sector, as well as public authorities, local business
community, and mass media.

e Developing green economy in the regions through implementation of pilot initiatives
and the creation of eco-info centres. The project supports local pilot initiatives aimed
at the economic empowerment of local entities based on green growth principles in
the areas of waste management, water management, biodiversity conservation, and
ecotourism. A mobile phone game application for different platforms was also
developed, focusing on different areas of the green economy (green energy,
ecotourism, waste management, green transport, green lottery). In addition, special
trainings were organized in March and April 2016 on the following topics:
marketing of touristic destinations; development of touristic cluster; and the quality
of tourists servicing. On 2 June 2016, and Eco-Forum was organized in Minsk to
showcase greening experiences. In addition to the plenary sessions, a special
exhibition demonstrating green technologies was organized, including pilot projects
on the production of office paper from waste paper, processing of sapropel and
organic agriculture. These initiatives seek to showcase the key principles of a green
economy and related benefits in terms of reducing risks to the environment and
preserving natural resources.

e Creating effective partnership and joint action mechanisms for NGOs, local
administrations and businesses to implement commercially viable projects based on
green growth ideas. A contest of green initiatives was undertaken between 1 July and
31 August 2015, with participation open to any officially registered NGO in Belarus.
At the end, 16 applications were selected to support the initiation of measures on
priority areas, including by innovative associations. Green initiatives that will
receive financing include the following areas: waste management, eco-tourism,
water-resources management, conservation of biodiversity, renewable energy, eco-
innovations, organic agriculture. All initiatives are implemented by NGOs in
partnership with local government and business organizations.

Source: http://www.by.undp.org/content/belarus/en/home/operations/projects/environment_and_energy/0008165
7.html (accessed 15 October 2016)

With regards to promoting energy efficiency in housing, a UNDP project “On Improving
Energy Efficiency in Residential Buildings in the Republic of Belarus™” is aimed at the
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reduction of energy consumption in housing and related GHG emissions with the focus on
new residential buildings. The project supports the introduction of new energy efficient
building design and construction standards with related energy certification scheme(s) and
seeks their effective implementation and enforcement. The goal is to reduce the energy
consumption of new buildings by at least 70 per cent compared to the existing building stock
constructed before 1993 and by 40 per cent compared to the buildings erected in accordance
with current construction norms and thermal standards.

Within the frameworks of the Project, a detailed comparative analysis of existing gaps
between the energy efficiency housing standards in Belarus and the European Union has been
completed. This research provides a basis for a roadmap that includes a list of technical
regulatory acts for further development and adoption. Many of these documents have been
added to the Events Action Plans on standardization and regulation in the field of energy
efficiency and energy saving in the construction sector for 2014-2017.** The project has
already completed the preliminary stage for building three pilot energy efficient multi-
apartments in Minsk, Hrodna and Mahilou (i.e. the construction sites have been identified,
and the design as well as the specifications for technical installations, machines and tools
necessary to improve the energy efficiency have been already developed). Procedures have
also been launched to procure the energy efficient engineering equipment.

Finally, regarding the promotion of alternative fuels, a major project, launched by the Global
Environmental Facility (GEF) and UNDP in Belarus will contribute to increase generation of
wind energy. The project on ““Removing Barriers to Wind Power Development in Belarus™
proposes to establish a financially-viable private company funded by an investment grant to
facilitate investment into wind energy in Belarus by providing equity capital and establishing
market-based instruments (Box 3).

Y The project, together with RUE “Stroytekhnorm’, has initiated the development and has prepared the first
variant of the technical regulations ‘Energy Efficiency for Buildings’ - the most important legislative regulatory
document in this field
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Box 3. Removing Barriers to wind power development in Belarus

The main problem that the project seeks to address is that wind energy in Belarus is not
commercially attractive to private developers of wind farms due to a number of barriers. For
instance, the Law on Renewable Energy of 2010 defines the right to receive a “certification
of origin” that is required in order to receive the renewable energy premium, but it did not
provide the necessary details to implement this certificate of origin. Also, the feed-in
premium model established by the law attempts to reflect a similar system practiced in many
EU countries, such as Germany, but unlike in other EU States, it does not mitigate currency
risk (resulting from the need to import equipment or to repay foreign loans), or commodity
price risks, which reduces the likelihood of private finance for such projects.

The GEF-UNDP project, to be implemented between 2014 and 2019, seeks to address some
of these hindrances through establishment of a Wind Private Finance Initiative (WPFI) that
will support development of at least five project sites of renewable energy over their 20-year
lifespan. This fund will be self-sustaining in the short to medium term as it uses the
premiums that it collects to fund its ongoing operations. Its goal is to set realistic tariff rates
that will generate a premium for sale of the better projects. A series of actions are
contemplated in the initiative, including the following:

e Assist enacting secondary legislation in place to support wind energy (including
technical norms and standards in line with EU practice, including provisions to
establish the fixed lower limit for the one-part tariff and methodology for its
determination; to establish fair transmission tariffs, infrastructure charges, loss
compensation costs and many other cost components that enable the viability for
wind farm projects;

e Work to increase confidence among investors in the profitability of wind power
projects;

e Augment the perception of the benefits of wind energy and other RE for power
generation by stakeholders and general public; and

e Provide an Investment Grant by the GEF project in order to ensure the successful
construction and operation of a pilot wind farm in Belarus. Further Investment
Grants will be made by the WPFI in case of availability of co-financing from the
Government or private investors.

The goal of the project is that at least three wind farm projects will be successfully financed,
constructed, and operated in Belarus with assistance from the WPFI. Also, WPFI will
continue to operate and provide assistance to wind energy projects in Belarus beyond the
lifetime of the project. By the end of its implementation, it is expected that the project will
enable the development of sound Feed-in-Tariff and procedures to directly foster over 25
MW of installed wind capacity during a five year period and the generation of over one
million MWh of renewable energy.

With regards to policies fostering social inclusion, UNDP assisted the government in the
establishment of a United Nations Social Impact Fund (UNSIF) facility. UNSIF is the first
organization of its kind, representing the UN’s commitment to grow the Impact Ecosystem.
This is a global platform, providing support in the form of grant capital, impact oversight and
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expertise to subsidiary social impact funds. UNSIF will target seven priority Sustainable
Development Goals, through partnership with Social Enterprises, Impact Investors, Venture
Philanthropists and Policymakers.The social impact investment facility will provide seed
money and investment in social enterprises and social investment products with a proven
potential to generate social and financial returns. The amount of project funding for the Social
Impact Fund will be matched by an equivalent amount from the Belarusian Development
Bank.

Another initiative supporting economic development and local entrepreneurship is the Project
on Support to Local Development in the Republic of Belarus, jointly funded by UNDP and
the Government. This Project is aimed at assisting government authorities and organizations
with improvement of good governance standards through a participatory approach and
strengthened dialogue between authorities, businesses, not-for-profit organizations and
citizens. It aims at finding strategic solutions to the problems of local development in
conjunction with regional processes and supporting grassroots initiatives. The goal of regional
development is defined as sustainable and dynamic development of all regions within the
country in accordance with the profile of each region in the domestic division of labour,
overcoming of inter-regional disparities in the levels of socio-economic development to
ensure enhancement of human wellbeing levels irrespective of place of residence. Project
partners include Regional Executive Committees, as well as district administrations and self-
governance bodies in the territory of these regions. The Project’s target groups include
Government and civil society stakeholders interested in designing and implementing area-
based development initiatives. In May 2015 the Project organized two educational workshops
on territorial and sustainable development management featuring international experts.

Also, from April to June 2015, the 15 regional coordinators of the project visited over 100
regions of the Republic of Belarus to provide technical and advisory support in the
preparation of applications for the 1st Contest of Local Initiatives, open to more than 1,200
representatives of local communities. This proved to be the largest contest of initiatives in
Belarus: with 722 applications, 594 of which were accepted for assessment and 87 awarded
financial aid.' One key component of this project was the undertaking of a large-scale
sociological survey —"My district"— with the goal to identify and analyse challenges and
priorities of the Belarusian regions. Surveys were gathered between November 2015 and
January 2016, covering all 118 districts of the country. The findings will inform a report that
will be available for wide public review.

Finally, another area where innovation has recently emerged with the assistance of
international partners concerns social innovation and crowdsourcing. A UNDP Social
Innovation Lab has been set up with the goal to nurture and promote innovative and bright
ideas. The latest event organized by the UNDP Social Innovation Lab was a Hackathon (i.e.
#Hack4Tourism),aimed at bringing together creative young people to find innovative
solutions for promotion of Belarusian tourism. Considering that at present the tourism
industry is strongly influenced by the Internet; and that travellers are increasingly empowered
with more flexible choices and opportunities, it has resulted in more competitive pressures for
the industry. The integration of IT technologies would become a strong driver to promote
tourism worldwide and the goal of the event was to inform local stakeholders on current

5In 2015, 66 initiatives were financially supported - with a total funding amount at £785,641. See UNDP,
Interim Narrative Report. Project: “Support to Local Development in the Republic of Belarus”, Minsk, 2016.
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trends. #Hack4Tourism lasted for 48 hours and provided an opportunity for participants,
together with experts and mentors to develop prototypes of the projects focused on two main
themes:

¢ Innovative solutions to make existing information about tourist destinations in Belarus
easily accessible for the public; and
e Create innovative marketing tools to promote tourism in Belarus.

Concerning crowdsourcing, one of the major Belarusian partners of UNDP is the Internet
platform Talaka.by. As was shown in Chapter 4, this Belarusian not-for-profit provides a
venue for project implementation where anyone can gather a team, get support andfeedback,
as well as receive funding. Talaka is a gathering point of impartial people who jointly create
social and entrepreneurial innovations. Everyone can publish and test their ideas, receive
feedback from target groups, transform an idea to a project and then carry it out by means of
crowdsourcing and crowd-funding resources provided by the platform.

1.5  Recommendations
To improve the policy framework for implementation of SDG agendas, the Government may:

e Consider establishing an effective mechanism of inter-ministerial coordination based
on an understanding of the interdependency of various problems and factors, and the
synergy of goals and efforts to resolve effectively cross-cutting issues; and

e Adopt indicators, targets and monitoring mechanisms with regards to fostering eco-
innovation. Future revisions of the NSSSED-2030 and other programmes should aim
at identifying specific objectives, indicators and monitoring mechanisms with regards
to benchmarking the development of eco-innovations. Relevant ministries should
work with the National Statistical Committee to consider the development of
indicators on such variables as R&D expenditures on renewable sources, use of
innovative environmental technologies, environmental-related patents, energy
productivity, energy intensity by sector and activities, among others.
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Chapter 2

POLICY FRAMEWORKS, PROGRAMMING
AND INITIATIVES

Chapter 2 introduces some key features of the methodological approach that is followed in the
Innovation for Sustainable Development Review of Belarus, which is based on the National
Innovation System (NIS) concept. It also considers the framework conditions for innovation,
and they key innovation policies and instruments. The chapter proposes a number of
conclusions and recommendations to complete the process of building Belarus’ NIS, as well
as to improve its effectiveness and governance.

2.1 Innovation policies and instruments
Recent legislative and regulatory developments

Innovation has traditionally been assigned high priority in the declared strategic policy
orientation of Belarus. Promoting innovation and the knowledge economy feature
prominently in the long-term programmatic documents adopted at high level public
administration.'® Innovative development is also highlighted as one of the five key priority
medium-term development objectives in the Programme of Socio-Economic Development of
Belarus in 2016-2020, which stipulates the integration of science, education and industry,
further development of innovation infrastructure; and places a special emphasis on the
development of science-industry clusters as key ingredients of the innovative economy.’
Among the key objectives of the action plan of the Belarusian government for 2016-2020 is
“restoring of competitiveness of Belarus’s industry and a new strategy of innovative
development based on the principles of the green economy”.'® The Action Plan contains a
separate section on innovation policy and ICT development, which outlines the main
priorities of the public administration in this area.

In the past decade or so, this declared policy priority was also matched by considerable efforts
in developing and adopting of a legislative and regulatory framework operationalizing the
directions of public policy in this area (Table 2). Nevertheless, until recently, there was no
specific law dedicated to the specificities of the innovation process in Belarus and the role of
public policy in this process. Thus, innovation policy and practice in Belarus was given a
significant new impetus with the adoption in 2012 of the new Law on State Innovation Policy

% An important specificity of Belarusian policy-making is the top-down approach to policy initiatives, with a
leading role of the public sector, which to some extent reflects also the structure of the economy, with a still
significant share of State ownership.

Y OcnoBubie monoKeHus [IPOrpaMMBl COLMATEHO-IKOHOMUUECKOT0 pasBuths Bemapycu ma 2016-2020 roms!
(Main provisions of the Programme of Socio-Economic Development of Belarus in 2016-2020),

8 Tlocranosnenne Cosera MununctpoB Pecnyonuku benmapycr Ne 274, 5 ampenst 2016.  Ilporpamma
nestenpHocTd [paButensctBa Pecnyonuku benapycs Ha 2016 — 2020 roaer. (Government Decree No. 274, 4
April 2016, Action Plan of the Government of the Republic of Belarus in 2016-2020).
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and Innovation Activity (LSIPIA).* Many laws and regulations concerning science and
innovation (and these have been numerous in the last five - six years) have been streamlined

into this LSIPIA.

Table 2.

Recent legislative, programmatic and regulatory policy documents

Policy document

Implementing agency

Government Decree “State programme for innovative development of the
Republic of Belarus in 2011-2015”, 26 May 2011.

State Committee for Science and
Technology (SCST); National
Academy of Sciences (NAS)

229 of 20137, 4 October 2013.

Government Decree “Strategy of the Republic of Belarus in the Sphere of|SCST, National Centre of
Intellectual Property in 2012 — 2020”, 2 March 2012 Intellectual Property (NCIP)
Presidential Edict No. 253 “On China-Belarus Industrial Park”, June 5 2012.  |Council of Ministers

Law of the Republic of Belarus “On State innovation policy and innovation|SCST, Line Ministries

activity”, 10 July 2012.

Law of the Republic of Belarus “On the public procurement of goods and|Line Ministries

services”, 13 July 2012.

Presidential Edict No. 357 “On the approach to the mobilization of innovation|Line  Ministries;  Regional
funds and their use”, 7 August 2012. Authorities

Government Decree “Programme of State support to SME entrepreneurship in|Ministry of the Economy,
the Republic of Belarus in 2013-2015”, 29 December 2012. Regional authorities

Presidential Edict No. 59 “On the commercialization of the results of R&D|SCST

activity undertaken on the basis of public funding”, 5 February 2013

Presidential Edict No. 229 “On some measures for stimulating the|SCST

implementation of innovation projects”, 20 May 2013.

Government Decree “On some measures for implementing Presidential Edict|SCST

Law of the Republic of Belarus “On the counteraction to monopolistic activities
and the development of competition”, 12 December 2013

Ministry of the Economy

Government Decree “On the approval of the concept of formation and
development of innovation and industrial clusters in the Republic of Belarus”,
16 January 2014

Ministry of the Economy

National Strategy for Sustainable Socio-Economic Development of the
Republic of Belarus till 2030. Endorsed by the Council of Ministers, 10
February 2015

Ministry of the Economy

Presidential Edict No. 1 “On changes in the State management in the sphere of
science”, 16 February 2015.

Council of Ministers; SCST

Presidential Edict No. 166 “On the priority directions of scientific and technical
activities in the Republic of Belarus in 2016-2020”, 22 April 2015.

National Academy of Sciences
(NAS), Line Ministries

science and technology programmes”, 31 August 2005, last amended 5 June
2017.

Government Decree “On the functioning of the unified system of State|SCST, National Academy of
scientific and State science and technology expertise”, 22 May 2015. Sciences (NAS)
Government Decree “On the approval of the list of State programmes for|SCST, National Academy of
scientific research in 2016-2020”, 10 June 2015. Sciences (NAS)
Government Decree “On the approach to developing and implementing State|SCST, National Academy of
programmes for scientific research”, 12 August 2015. Sciences (NAS)
Government Decree “On the approach to developing and implementing State|SCST, National Academy of

Sciences (NAS)

Presidential Edict No. 26 “On changes in Presidential Directive No.3 — Main
factors of economic security”, 26 January 2016.

Council of Ministers

9 3akon Pecniyonuku benapyce Ne 425-3 “O rocynapcTBEHHON MHHOBAMOHHOW MOJUTHKE U MHHOBAIIMOHHOM
nesitenpHocTH B Peciy6nuke Benapycs”, 10 urons 2012 . (Belarus, Law of the Republic of Belarus “On State
Innovation Policy and Innovation Activity in the Republic of Belarus, 10 July 2012).
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Table 2. Recent legislative, programmatic and regulatory policy documents
(continued)

Policy document Implementing agency
Government Decree “On the State programme ‘SME entrepreneurship in the|Ministry of the Economy,
Republic of Belarus’ in 2016-2020", 23 February 2016. Regional authorities
Government Decree “On the approval of the list of State and regional science-|SCST, Line Ministries
and-technology programmes in 2016-2020", 25 February 2016.
Government Decree “On the approval of the State programme for the|SCST, Line Ministries
development of the digital economy and information society in 2016-2020", 23
March 2016.

Government Decree “On the approval of the State programme on education and|Ministry of Education
youth policy in 2016-2020 years”, 28 March 2016.
Government Decree “Action Plan of the Government of the Republic of|Ministry of the Economy,

Belarus in 2016-2020”, 4 April 2016. Regional authorities

Main provisions of the Programme of socio-economic development of Belarus|Council of Ministers; Ministry
in 2016-2020 , October 2016 of the Economy

National programme for export support in 2016-2020, 1 August 2016 Council of Ministers; Ministry

of Foreign Affairs
State programme for innovative development of the Republic of Belarus in|SCST
2016-2020

LSIPIA defines its own scope first by giving a definition of innovation and innovation
activity (which is aligned with internationally accepted definitions®’) and delineating the
specific new functional responsibilities of the State in the context of other legislation dealing
with related issues (such as the legislation governing R&D). In accordance with the
provisions of the new Law, the objective of State innovation policy is the establishment of a
favourable socio-economic, organizational and legal environment for the innovative
development of Belarus and to raise the competitiveness of the national economy. The
formulation of this policy is a responsibility of the highest level of government, with the
participation of all relevant public bodies and the National Academy of Sciences. The Law
also defines an “authorized republican body of State governance in the sphere of public
regulation of innovation activity”* and spells out some of its responsibilities.

LSIPIA instituted the concept of a National Innovation System (NIS) and defined the State
Programme for Innovative Development as the main programmatic document supporting the
implementation of the main directions of State innovation policy. For the first time, LSIPIA
acknowledged risk as a key feature of innovation activity which needs to be taken into
account when planning, managing and financing the innovation process. Respectively, the
Law defines categories such as “innovation projects” and “innovative goods” which can be
subject to specific treatment by legislation and regulation. LSIPIA also deals with innovation
infrastructure and support institutions. It defines the categories of “techno-park”, “technology
transfer centre” and “venture organization” which can also be subject to specific regulatory
measures.

20 OECD (2005). Guidelines for Collecting and Interpreting Innovation Data (Oslo Manual), 3rd edition. Paris:
Organisation for Economic Co-operation and Development.
2 At present this is the State Committee for Science and Technology (SCST).
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The State Programme for Innovative Development

As stipulated in LSIPIA, the State Programmes for Innovative Development (SPID) are
envisaged as the programmatic means of operationalizing public innovation strategy and
policy. SPID is a specific document and tool for planning and monitoring the innovation
process in Belarus which is tailored to the national context as well as to the specificity of the
administrative system and budgetary process in the country. It is the outcome of interagency
coordination efforts and presents the aggregation of programmes and projects initiated by
different stakeholders but focused on the innovative development of Belarus.

In accordance with the general five-year government planning cycle in Belarus, Belarus has
already implemented two such programmes: SPID 2007-2010 (with a shorter timeline as it
was introduced in the middle of the regular planning cycle), and SPID 2011-2015. At the
moment of writing, the Belarusian authorities were still deliberating the draft SPID 2016-
2020.?> Compared to the previous two such programmes, SPID 2016-2020 is the first
programme that is grounded on a specific legislative framework (LISPIA) and its content is
aligned with legislative provisions that address specific aspects of innovation activity. SPID
2016-2020 is designed as a strategic planning document, and includes two components: one
containing the main directions of the State innovation policy, (i.e. innovative development of
economic activities and the mechanisms of development of the national innovation system).
The second component is a list of large-scale projects to create new industries of national
importance, and measures for the development of innovation infrastructure, requiring the
approval of the President and the Government of the Republic of Belarus.*

SPID 2016-2020 contains a range of ambitious objectives and targets for modernizing the
Belarusian economy and raising its international competitiveness. The programme is
structured in seven chapters devoted to the different aspects of planning and managing the
innovation process: including priority policy area; desired directions of innovative
development; development of the NIS; programmatic resources and expected outcomes.

A new element in SPID 2016-2020 is the envisaged establishment of a new funding source,
the centralized innovation fund (see below). This will allow the targeted (albeit partial)
funding of at least some of the projects included in the SPID. Earlier programmes did not
envisage such instruments of direct funding of projects.

One of the key components of SPID 2016-2020, which is also developed in the greatest detail,
is the referencing of “the most important projects for establishing new enterprises and
production facilities with foremost importance for innovative development”. In this, at least as
regards the declared objectives, SPID 2016-2020 is a step forward compared to previous

22 Konuenuust I'ocyIapcTBEHHOI POrpaMMBI HHHOBALIHOHHOTO pasBuTHs Pecny6nukn Benapycs Ha 2016-2020
roael (Concept of the State programme for innovative development of the Republic of Belarus in 2016-2020),
available at: http://www.gknt.gov.by/opencms/opencms/ru/innovation/inn2/

2% Aspects of these projects are also disclosed in other public programmes, including scientific and technical
programmes. A specific legislation provides for specific financing mechanisms for each of these from the
national budget in various fields of science, technology and innovation. For example, the specific activities and
funding identified for 2016-2018 and upto 2020, including innovative development activities financed under the
programme "Education and youth policy” have already been approved by legislation (ITpukazom
T'ocynapcTBeHHOTO KOMHUTETa TO Hayke W TexHoyiorusaMm oT 14.07.2016 Nel46.; IloctanoBnenuem CoBeTa
MunuctpoB Pecniydnuku Benapycs ot 28 mapra 2016 r. Ne 250).



Innovation for Sustainable Development Review of Belarus 23

programmes which also included categories such as “modernisation projects”. The
Programme contains a list of 74 such prospective “innovative projects”. The listed innovative
projects allegedly need to create a competitive advantage for Belarus internationally.?* At the
same time, they seem too many given the size of the Belarusian economy and its economic
difficulties in recent times. As it will be shown, perhaps a smaller number and more focused
projects could bring more effective results. The initial list is a somewhat eclectic mix of a
small number of projects for the implementation of cutting edge technologies in areas where
Belarus is among the technological leaders in the world and a large majority of modernization
projects in areas where the country is an innovation follower. All the projects target the
development and commercialization of technological innovation in areas of proven expertise
that are defined as priority S&T areas in high-level policy documents.

In practical terms, SPID 2016-2020 involves both change and continuity with respect to
previous programmes. Whereas the previous programmes included both innovation and
modernization of existing enterprises, the new programme has shifted the focus towards
innovation development. Also, the current programme significantly changed the procedure for
the selection of innovative projects, which is now based according to pre-defined criteria.?

The programme as a whole is de facto a mix of some concrete policy measures supported by
earmarked budgetary funding and a wider policy framework defining the general policy
orientation and desired steps to operationalize these steps without, however, concrete
budgetary commitments for their implementation. Hence there is a visible mismatch between
programme objectives and targets and available policy instruments: some objectives and
targets read more like desirable outcomes which, however, are not within the operational
outreach of the Programme as it is not always clear which funding sources and other policy
instruments can be used to pursue such objectives.?®

The SPID section referring to “the most important projects for establishing new enterprises
and production facilities with foremost importance for innovative development” is where the

2 This list is considered as a living document: it contains both projects that started in the previous programmatic
cycle (and whose implementation is still under way), and new projects that are due to be implemented in 2016-
2020. Also, the list is considered as open and will be complemented and updated in the course of SPID
implementation on the basis of annual calls open to all types of bidders (including R&D institutions and private
companies).

% Projects with decisive importance for the innovative development of the Republic of Belarus to be included in
programming are the following: 1. Projects corresponding to precise criteria: an average value added per
employee similar to the level of the European Union on the relevant economic activity or exceeding this level;
export orientation of the project (ie, excess of exports over imports); the novelty of the technology of the product
to the world or to the Republic of Belarus. 2. Socially significant projects relevant for the priority of scientific
and technical activities; 3. Projects and (or) actions involving financing by the Belarusian Innovation Fund
and/or Republican and local funds on the basis of contracts concluded with those organizations implementing
projects; and 4. Projects implemented by entities claiming State financial support in the manner established by
Presidential Decree of May 20, 2013 Ne 229 "On some measures to stimulate innovative projects" (grants and
vouchers).

% Within the framework of the SPID, there are flexible funding arrangements to finance projects. Such
mechanisms could include the centralized Innovation Fund, local innovation funds, the Belarusian Innovation
Fund, as well as the Russian-Belarusian Fund of venture capital investments. The listed tools assume annual
funding on a competitive basis for innovative projects that are not included in the list of the SPID. However, due
to the peculiarities of formation and functioning of the funds, exact funding sums for specific projects are not
approved within the framework of the SPID.
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largest share of public financial resources earmarked for innovation is concentrated.*” It can
also be noted that SPID 2016-2020 contains both projects that may be eligible for public
support and such that will be implemented on the basis of own resources of the initiators.
Public support (which is estimated to account for just 20 per cent of the total cost of the SPID
2016-2020 projects - see Figure 1) is to be allocated in the form of grants after an evaluation
and selection procedure from within the applicant bids. Only projects that passed successfully
the evaluation process (see below) are included in the list of publicly funded SPID projects.

In principle this part has clear objectives: putting into operation concrete, new-for-the-country
technologies and production facilities. Judging from past experience, these policies have
achieved some of their declared objectives.

Still, although data does not clearly distinguish investments in industrialization from
innovation, given the nature of the projects it is clear that industrial modernization - labelled
as innovation projects - takes many resources. In principle, industrial policy may be a valid
strategy in the context of Belarus. Elsewhere, industrial policy has been more or less
appropriate depending on the institutional and economic context in which it was
implemented.”® However, it must be emphasized that innovation strategies differ substantially
from mere industrial development policies, if only because of the risk to the activities
involved; and therefore should stand for themselves in the governmental efforts and dedicated
resources.?

SPID contains a detailed list of such candidate projects for the period 2016-2020. In principle,
inclusion is open to all types of institutions. Applications for inclusion in the programme are
not limited to the size of the organization, organizational-legal form and other characteristics.
In addition, the list of projects is repeatedly reviewed throughout the life of the programme.*
Still, the evaluation and screening envisaged in the programme is not straightforward.

27 Among the projects included in the list is the Belarus Nuclear Power Station which is under construction. This
project is a clear outlier in terms of its nature, size and sources of funding.

“8 For a discussion of advantages and disadvantages, see UNCTAD, World Investment Report: Non-equity
Modes of International Production and Development. United Nations: Geneva and New York. 2011, chapter 3,
pp. 105-111.

%% Despite the changed rhetoric, SPID still reads more like a programme of industrial modernization, which
supports investment in new production facilities, rather than a programme promoting and supporting high-risk
innovative ventures. Moreover, the very objective of the programmes is to support the establishment of “new
enterprises and production facilities”, which is actually the final, low-risk phase of the innovation process, that
of expansion and scaling-up. However, innovative firms and ventures that have reached this phase are in general
expected to be mature enough to be able to raise the necessary funding in the financial markets. Public funding is
most essential in the high-risk, early phases of the innovation process, when raising funding in the market is next
to impossible. Thus, from the perspective of public policy as a whole, the opportunity cost of this policy
orientation is that genuine high-risk innovation projects will be underfunded by the amount allocated to such
low-risk projects. Furthermore, another downside is that allocating public funding for investment purposes de
facto may crowd-out private funding which may be more easily available in the low-risk late phases.

%0 Of the 74 projects included in SPID 2016-2020, 18 are implemented in organizations of State ownership and
three projects will be undertaken in organizations of mixed form of ownership. The remaining 53 projects are to
be implemented in organizations of private ownership (of which only 12 projects are in open joint-stock
companies with a dominant share held by the State). The SCST has highlighted that the list is not exhaustive, but
it rather reflects only the most notable amongst innovative development projects. In general, SCST deliberately
reduced the number of projects directly included in the SPID, which by its nature, covers more than 74 projects.
The same applies to venture projects that are not directly included in the SPID. The rationale is that an artificial
inclusion of projects in the SPID may complicate the coordination and procedures of their implementation
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SPID contains also a number of broader objectives such as the further development of the NIS
and innovation support institutions, the upgrading of innovation infrastructure, stimulating
innovative entrepreneurship, among others. It also puts a special focus on the objective to
raise the export activity of Belarusian firms and, in particular, to increase the exports of high
value-added (high technological content) products and contains a range of quantitative target
indicators which are referred to as “indicative targets”. However it does not specify the range
of policy and funding instruments for the pursuit of such broader objectives.®

SPID should be funded from different sources® and, actually, direct public funding only
accounts only for a fraction of the total (Figure 1).**®

Figure 1. Funding Sources for Programme for Innovative Development, 2016-2020,
BYR trillion

7.4

273

B Bank credit B Firms' own funding B Public funding BForeign direct investment

Source: State Committee for Science and Technology.
Note: These are expected figures that exclude funding for Belarus nuclear power station.

31 probably the one exception is the public support to innovation support institutions which is classified as a
separate budget line in the government budget.

32 As of April 2016, the available estimates of funding amounts and sources were only tentative.

% The expected construction costs of the Belarus Nuclear Power Station exceed by a large margin the cost of all
other SPID projects taken together. Another peculiarity is that this project is expected to be entirely funded by
Russian credits. On top of this, as per international classifications, nuclear power is in general not considered as
innovation activity. In view of the distorting effect of these factors, this project is excluded from the structure of
funding in Figure 1.
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It is expected that SPID will be predominantly financed by bank credit (some 55 per cent of
total funding)* and from the participating firms’ own sources (some 13 per cent of total). In
addition, a large share of the bank credit will likely be channelled through the JSC
Development Bank of the Republic of Belarus - the Belarus Development Bank.*> Among the
programmatic novelties in SPID 2016-2020 is the envisaged establishment of a centralized
“innovation fund”, which will be managed by SCST and will integrate the previously existing
25 sector innovation funds which were launched in 2012.% The selection of projects for the
provision of State support is done on the basis of open competition, in particular for projects
financed by Belinfund, but also for projects seeking financial support from the Republican
budget and local innovation funds.*

Looking forward, the question of how will centralised funds be allocated and what indicators
of performance and success will be set should be fundamental for effective monitoring The
further development of innovation support infrastructure remains a strategic direction in SPID
2016-2020. As already noted, public funding earmarked for this purpose is treated as a
separate line in the Republican budget which is a guarantee that funds will not be diverted to
other purposes. Although the actual funding varies from year to year, this arrangement
provides for a medium-term predictability of the public investment in this area. SPID 2016-
2020 actually contains detailed quantitative annual targets for the development of the
innovation support infrastructure in Belarus until 2020 and envisages concrete plans for
public investment in the development and modernization of nine technoparks in Belarus.

At the same time, some important objectives and targets of SPID 2016-2020 remain in the
“grey area” of ambiguous funding. One example is the declared objective to support
innovative SMEs and the target to increase their contribution to GDP. Despite this declared
intention, the programme does not envisage many concrete policy instruments to support
innovative entrepreneurship and does not indicate specific public funds earmarked for this
purpose. An exception is the highlighting of the role of techno-parks, as technology parks are
one of the most important innovation business support tools. SPID provides for specific

3 Of the six banks involved in financing projects of the SPID, two are public (Development Bank and ASB
«Belorusbank»). Another three are foreign banks (Bank Commerzbank, China Development Bank, export-
import Bank of China). A significant portion of the funds allocated for the financing of projects by public banks
of Belarus, are credit line banks in China, Germany, Russia and other countries.

*The Development Bank of the Republic of Belarus is a specialized financial institution established with the
main objective to support the financing of government programmes and the implementation of large investment
projects.

% Presidential Edict 357 of 2012 prescribed line ministries and regional administrations to allocate 10 per cent of
the profit tax due of State-owned enterprises under their functional responsibility into such innovation funds.
Vxa3 Ilpesunenta PecnyOnmku bemapyce Ne 357, 7 asrycra 2012 r. “O mnopsake ¢opMupoBaHUS |
UCIIOJB30BaHMs CPeNCTB HMHHOBaMOHHBIX (oumos” (Presidential Edict No. 357 on the Approach to the
Mobilization of Innovation Funds and Their Use), available at:
http://president.gov.by/ru/official_documents_ru/view/ukaz-357-ot-7-avgusta-2012-g-1414/.

¥ See nyHkToM 7 TTososkeHust o mopsiake GopMUPOBaHUS U UCTIOIH30BAHUS CPEACTB HHHOBAIIMOHHBIX (POHIOB,
yrBepkaeHHOTO YkKasoM IIpesmnmentra PecnyOmmkn bemapyces ot 7 asrycra 2012 1. Ne 357; mymkrom 13
TTonoxxenus o MOopsAAKE KOHKYPCHOI'O 0T60pa n peajin3aliui MNPOCKTOB U pa60T, (bHHaHCI/IpyeMLIX 3a CYET
CpeACTB peCHyGHI/IKaHCKOFO 610n>1<eTa, B TOM YHUCJIIC HWHHOBAIIMOHHBIX (1)OHI[OB, YTBEPKACHHOTO
nocranoBieHneM CoBeta MunucTpoB PecniyOnuku Benapyce ot 10 oktsa6pst 2006 r. Ne 1329. The selection of
venture capital fundraising projects involving Belarusian-Russian venture companies, provides a dual
competition with equal opportunities for participants.
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amounts of funding for the development of the technology park, including the national budget
and innovation funds.®

On a similar vein, the programme puts a special focus on the objective to raise the export
activity of Belarusian firms and, in particular, to increase the exports of high value-added
(high technological content) products. Again, SPID 2016-2020 does not refer to specific
policy instruments directed towards stimulating such export activity so it remains to be seen
how the authorities plan to pursue such an objective.* Despite the upgrading of its status,
SPID is not exhaustive in its coverage of innovation activity in the broader sense. Thus, key
ingredients of the innovation process such as R&D activities and their governance have been
left out of the scope of SPID and are addressed by other policy documents.

Other state programmes supporting S&T&I activity

Ironically, the public support of genuine high-risk innovation projects is not part of SPID at
all but is being undertaken by the State science and technology programmes. There is even no
mention in SPID of science and technology developments (as targeted by other programmes),
as part and parcel of Belarusian innovative development. On the other hand, the SPID
objectives are very broad and one would expect that science and technology development is
also part of them. This discrepancy in coverage creates both a conceptual inconsistency and a
mismatch between SPID ambition and objectives and the mechanisms to pursue these targets.

Science and R&D activities are governed by separate legislative documents via two types of
funding programmes: 1) State programmes for scientific research (in the past also referred to
as “fundamental research”) and 2) State science and technology programmes (in the past also
referred to as “applied research”). Both types of programmes provide grant funding to R&D
projects in selected research areas in accordance with the policy priorities of the country in
the respective funding period. Table 3 contains the list of State programmes for scientific
research and State science and technology programmes in 2016-2020.

Table 3. State programmes for scientific research and State science and technology
programmes 2016-2020

State programmes for scientific research

Energy systems, processes and technologies

Chemical technologies and materials

Biotechnologies

Health-related fundamental and applied research

IT, space and security

Photonics, opto- and microelectronics

N[OOI~ WIN|E-

Mechanics, metallurgy and diagnostics in engineering

% Support measures include the development of a venture financing system; innovation vouchers and grants; and
the holding of a Republican contest of innovative projects; support for start-ups - including the provision of
organizational, informational and financial support; as well as the establishment of professional and business
relationships inventors and young innovative entrepreneurs with potential investors and partners

% When the new SPID is reviewed, it could draw on existing international experiences with regards to
developing instruments for SMEs. It should be born in mind that the lifecycle of an innovative small company
involves various steps, each involving different types of risk tolerance (e.g. start up, seed, venture, etc.).
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Table 3. State programmes for scientific research and State science and technology
programmes 2016-2020 (continued)

State programmes for scientific research
8 | Materials science, new materials and technologies

9 | Quality and efficiency of agricultural production
10 | Nature and environment

11 | Convergence-2020 (science)
12 | Economy and human development of the Belarusian society
State science and technology programmes

1 Energy

2 | Agriculture and food

3 Mechanical engineering and technologies

4 | Radioelectronics

5 | Microelectronics

6 Measurement standards and precision instruments
7 | Efficient use of resources, new materials and technologies
8 | Construction frames, materials and technologies
9 New methods of healthcare

10 | New chemical products

11 | Industrial bio- and nano-technologies

12 | Data protection

13 | Smart information technologies

14 | Robotic systems and aerospace technology

15 | Nature and environmental risks

16 | Sustainable management of Belarusian forests

17 | Disaster prevention and protection

Regional science and technology programmes

Innovative development of Brest region

Innovative development of Vitebsk region

Innovative development of Gomel region

Innovative development of Grodno region

Innovative development of Minsk region

6 Innovative development of Mogilev region

Source: IlocranoBnenne CoBera MHHHCTPOB pecnmyOmmkn bemapycs ot 10 wmioms 2015 1. Ne 483 O6
YTBEPXKACHUM IEpeuHsl TOCYJapCTBEHHBIX MPOrpaMM Hay4HbIX wHcciaefoBaHuit Ha 2016-2020 ropgst
(http://www.pravo.by/main.aspx?guid=8111&p0=13.06.2015&p 1=13.06.2015); ITocranoBneHue Cogera
MHHHUCTpPOB pecnyOnuku bemapyce ot 25 despans 2016 r. Ne 153 OO0 yrBepkaeHMH IepedHer

TOCYJapCTBEHHBIX UM PETHOHAJIBHBIX  HAay4yHO-TEXHHUeCKux  mporpamm  Ha  2016-2020  rogst
(http://www.pravo.by/main.aspx?guid=1681&p0=26.02.2016&p1=26.02.2016).

P WIN -

The design of the actual programmes is preceded by a complex and staged foresight process
with the participation of the National Academy of Sciences, other R&D centres and the
government which ends with the formulation of the so-called “priority directions of scientific
and technical activities” which are approved in a Presidential Edict.*® Thus the formation of

0 ykaz IIpesunenra Pecniyomuku benapycs Ne 166, 22 ampens 2015 r. “O npHOPUTETHBIX HaNpaBICHHUAX
Hay4YHO-TEXHHYECKOH AesitenbHoCcTH B Pecnybinke Benapycs na 2016-2020 roasr”. (Presidential Edict No. 166
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the content of State R&D programmes also largely follows a vertical policy approach
whereby both the key R&D directions and the institutions that will implement the research are
set and decided ex ante, with the approval of the programmes. State R&D programmes leave
very little room, if any at all, for new, bottom-up initiatives even in the R&D directions that
they prescribe.

The funding of the two types of State R&D programmes comes directly from the Republican
budget and is not part of the public funding under SPID. In principle, apart from the process
of ex ante evaluation and screening of project proposals discussed in the next section, there
were no major changes in the way of functioning of the State programmes for scientific
research and the State science and technology programmes, as discussed in the first
Innovation Performance Review of Belarus.*

In addition to LSIPIA and SPID, there were other important legislative and regulatory
developments that affect innovation activity and performance in recent years. For instance, in
2012, the Belarusian parliament passed a new law on public procurement.** This new law
which replaced the outdated legislation on this topic form 1993 is aligned with international
good practice and opens the way, among other things, to implement various demand-driven
innovation policies through public procurement. However, so far there has been no experience
of targeted application of this law in the innovation area.

Another piece of new legislation with a broader effect on the market environment was the
anti-monopoly law enacted in 2013, *® replacing a range of earlier existing piecemeal
legislative and regulatory acts in this area. In terms of its spirit, the new law is in principle
aligned with international good practice in this area; however, the implementation of some
important norms envisaged in the law is still undefined. Nonetheless, establishment of the
Ministry of Antimonopoly Regulation and Trade as a responsible body for the enforcement of
public anti-monopoly policy represents a step forward.

Two Presidential Edicts of 2013 introduced new regulatory norms aimed at stimulating
innovation activity and the commercialization of research results. Edict No. 229 deals with
the public funding aimed to support early stage (pre-seed and seed) innovative projects
initiated by individual entrepreneurs and SMEs.** In particular, it introduced for the first time
in Belarus the possibility to use public grant funding instruments (innovation vouchers and
grants®®) for the above purposes, along with the traditionally applied loan type financing (at

“On the priority directions of scientific and technical activities in the Republic of Belarus in 2016-2020", 22
April 2015). Available at: http://www.bsuir.by/m/12_100229 1 92158.pdf.

*1 UNECE, Innovation Performance Review Belarus, New York and Geneva, 2011.

*2 3akon Pecny6nku Benapycs Ne 419-3 O rocynapcTBEeHHBIX 3aKyIKax ToBapoB (pabor, ycuyr), 13 urons 2012
r. (Belarus, Law of the Republic of Belarus “On the public procurement of goods and services”, 13 July 2012)
8 3akon Pecry6inku Benapycs Ne 94-3 O mpOTHBOACHCTBHE MOHOIIOIHCTHYECKON AESTEIHOCTH H PAa3BHTHH
KoHKypeHuun, 12 mexabps 2013 r. (Belarus, Law of the Republic of Belarus “On the counteraction to
monopolistic activities and the development of competition”, 12 December 2013).

* Va3 Ipesunenta PecryGmnku Bemapycs Ne 229, 20 mast 2013 r. “O HEKOTOPBIX MEPax 110 CTHMYIHPOBAHHIO
peanmm3anuyu MHHOBaIMOHHBIX MpoekToB” (Presidential Edict No. 229 “On some measures for stimulating the
implementation of innovation projects”, 20 May 2013). Available at:
http://www.pravo.by/main.aspx?guid=3871&p0=P31300229&p1=1.

* \Jouchers are usually small volumes and are paid after the service has been consumed by the recipient.
Vouchers are widely used in the EU. Their use is linked to a very low level of administrative barriers and hence
a very easy access for small business and entrepreneurs.
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preferential terms but subject to recovery). The new funding instruments are to be operated
mainly by the Belarusian Innovation Foundation (Belinfund), but also by the Belarusian
Fund for Financial Support of Entrepreneurs. Furthermore, Edict No. 223 of 2016 raised
the status of Belinfund and granted it further competences in the funding of innovative
projects including through venture funding.

Edict No. 59 regulates the process of commercializing the results of research undertaken with
the support of public funding. *’ In particular, it is a first attempt in Belarus to regulate the
ownership of the intellectual property rights stemming from such results and contains
provisions allowing the sharing of ownership rights between the organizations undertaking
such research and the individual researchers who contributed to the results.

In 2014, the Government of Belarus endorsed a policy document aimed at stimulating cluster
development in the country, featuring clusters centred on innovation activity. *® This
document outlines a range of initiatives that public bodies are encouraged to undertake for the
formation of innovation-centred clusters. Related to that, the term “industrial cluster” as used
in these policy documents has some specific nuances. Thus while a business cluster in the
Porterian sense*® can be a group of businesses engaged in cooperative arrangements of a
rather loose and informal nature, the Belarus policy initiative stresses that cooperation among
the businesses participating in the cluster should be established on a strict contractual basis.
The Government also recommended that the participants in more complex clusters establish a
new joint “cluster body” — a commercial firm performing the coordination functions. The
implied assumption is that large State-owned firms would take the lead and initiative in
establishing such clusters.

With regard to changes in the tax regime, over the past five-year period a system of tax
incentives for scientific-technological parks and scientific organizations has been adopted that
provides tax benefits for a list of innovative and high-tech products and manufactures. As a
result of the measures taken, the amount of tax credits rose from approx. US$86.5 million to
US$119.3 million (or 0.13 per cent to 0.22 per cent of GDP). (Table 4).

8 yxa3 [pe3unenra Pecyonuku benapyce Ne 223, 15 utons 2016 r. “O BHeceHHH JOMOTHCHUN M U3MCHCHUN B
Va3 [Ipesunenra Peciyonuku benapycr” (Presidential Edict No. 223 “On changes and amendments in the
Presidential Edict”, 15 June 2016). Available at: http://www.pravo.by/main.aspx?guid=1681&p0=16.06.2016&
p1=16.06.2016

*" ykas Tpesunenta Pecy6omukn Benapyce Ne 59, 4 despams 2013 1. “O KOMMepLUHAIN3ALHHA PE3yIbTATOB
HAYYHOH M HAayYHO-TEXHHYECKOW IEATeIbHOCTH, CO3JAaHHBIX 3a CUET TocyaapcTBeHHBIX cpencTts” (Presidential
Edict No. 59 “On the commercialization of the results of R&D activity undertaken on the basis of public
funding”, 5 February 2013). Available at: http://www.pravo.by/main.aspx?guid=3871&p0=P31300059&p1=1.

* Mocranosnenne Cosera MunuctpoB Pecrybiuxu Bemapycs Ne 27, 16 smBaps 2014 1. “O6 yTBepxkIeHHH
Konuenuun ¢opmupoBanusi u pa3BUTHSI MHHOBAIIMOHHO-TIPOMBIIIIEHHBIX KiactepoB B PecnyOmuke Benapycs”
(Government Decree No. 27 “On the approval of the concept of formation and development of innovation and
industrial clusters in the Republic of Belarus”, 16 January 2014).

* Michael Porter (1990) The Competitive Advantage of Nations, Free Press: New York.
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Table 4. Indicators of tax incentives for scientific, scientific engineering and innovation
activity 2011-2015

Indicator 2011 2013 2015
The amount of tax relief (US$ million). 86.5 118.5 119.3
Share of GDP (per cent) 0.13 0.16 0.22
Share of consolidated budget (per cent) 0.47 0.56 0.71

Source: State Committee on Science and Technology.

Finally, the recently adopted State programme on education and youth policy in 2016-2020
years*® places a special emphasis on better linking higher education, on the one hand, with the
system of secondary education and, on the other hand on better matching university education
with the needs of the society and the economy. The programme also calls for further
alignment of curricula of university education in Belarus with international good practice.

Funding mechanisms and instruments: recent developments on innovation finance

Ensuring adequate access to innovation financing is an important factor in a modern
economy. Mostly young, but also mature companies are only partially able to finance their
R&D and innovation activities - or any investments for modernization in general. Therefore,
external financial sources play a significant role, be it in the form of loans, venture capital,
business angels (informal equity) or from public sources in the form of grants, soft loans,
public venture capital or guarantees.

In Belarus, programme-based funding takes the predominant share in the budgetary
expenditure earmarked for R&D and innovation (Table 5) although in relative terms, this
funding was on a downward trend in recent years.

Table 5. Budgetary and non-budgetary expenditure on R&D&I activities, 2010-2016

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016'

Total budgetary R&D expenditure, bn BYR | 659.8 | 936.4 | 1542.6 | 2079.7 | 1954.3 | 1946.6 | 2298.5

Share of total budget expenditure (%) 1.7 1.9 1.7 1.7 1.6 1.4 14
Share of GDP (%) 040 | 032 | 029 | 032 | 025 | 022 | 024
goYt;' non-budgetary R&D expenditure, bn| yqq 0 | 19455 | 1995.2 | 22926 | 21188 | na. | na
Share of GDP (%) 0.29 0.39 0.38 0.35 0.27 n.a. n.a.
ey & apP oy eetay R&D| 069 | 070 | 067 | 067 | 052 | na | na

% Hocranoenenne Cosera Munuctpos Pecry6muku Bemapycs Ne 250, 28 mapra 2016 r. “O6 yTBepsKICHHH
TocynapcTBenHO#M nporpammbl ‘O0pa3oBanue u MonojaekHas nonutuka’ Ha 2016 — 2020 roxsr” (Government
Decree No. 250 “On the approval of the ‘State programme on education and youth policy’ in 2016-2020", 28
March 2016).



32 Chapter 2: Policy frameworks, programming and initiatives

Table 5. Budgetary and non-budgetary expenditure on R&D&I activities, 2010-2016
(continued)

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016'

Breakdown of Republican budget expenditure” by funding areas (share of total, per cent)

Programme-based R&D funding, of which 714 | 705 | 719 | 658 | 630 | 57.7 | 575
State programmes for scientific research 33.1 32.0 325 31.6 34.9 35.5 31.4
State science and technology programmes 38.3 38.4 39.3 34.2 28.1 22.2 26.1
Support to National Academy of Sciences 2.5 25 2.8 3.9 4.8 5.4 6.4
Support to sectoral R&D institutes 5.3 4.9 4.9 35 3.9 4.5 5.0

Support of  State science and technology
expertise 0.1 0.1 0.0 0.0 0.0 0.1 0.1

Support of the State system of scientific
information 4.7 4.6 4.6 4.3 4.7 4.8 4.7

Support to innovation projects 2.2 1.7 1.8 1.4 1.7 1.5 0.8
International R&D cooperation 3.6 3.3 3.6 3.0 35 55 7.0
Support to post-graduate studies 1.7 14 15 3.7 4.5 4.6 4.1

Investment in R&D infrastructure (public R&D
institutes) 6.4 6.9 7.4 11.2 9.8 12.8 6.3

Development of innovation infrastructure
DT, 07 | 15| o8 | 15| 18 | 09 | 04

Various R&D-related expenditure 1.3 2.6 0.8 1.7 2.3 2.4 7.7
Total 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0| 100.0
' Budgetary targets.

" Republican budget expenditures do not cover all public R&D spending.
Source: National Statistical Committee; State Committee for Science and Technology.

About actual policy instruments for funding programme-based R&D activity, there was no
significant change from the situation of several years ago.>* Upon successful screening and
evaluation, public funding is extended in the form of grants. To be eligible for funding, S&T
project consortia under the State S&T programmes must include both R&D organizations and
business partner(s) from the industry. Besides, the business partner must take the commitment
for commercialization of the R&D result or technology. The business partners in S&T
proje%tzs are strongly encouraged to co-finance the project with up to 50 per cent of total
costs.

While public funding is extended in the form of grants both for scientific research and for
S&T projects, S&T projects have an important contractual distinction. In case the project
partners fail to implement the commercialization phase, the consortium must repay the whole
grant funding received for the project. This very strong commercialization pressure and the
absence of risk-mitigating financial mechanisms in the now existing instruments create

1 UNECE (2011) Innovation Performance Review Belarus, United Nations: New York and Geneva, pp. 80-81.
52 The procedures of releasing public funding for R&D and innovation involve similar, multi-stage and lengthy
bureaucratic processes, which mirror the existing complicated systems of distributed decision-making authority.
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distortions and a selection bias both in the phase of project design and during the screening
and ex ante evaluation of proposals.

Among the few novelties in the area of innovation financing is the explicit reference to public
support for the development of innovation support infrastructure. After the adoption of
LSIPIA,* the status of public funding earmarked for this purpose has been raised, thus
preventing its eventual redeployment for other purposes. Budgetary allocations for innovation
support infrastructure helped fund public investment in new construction and/or the
renovation of several techno-parks in 2014-2015.

It should be highlighted that Belarus relies on a banking sector that is dominated by State-
owned institutions, with most decisions on financing innovation in Belarus taken by public
authorities. Thus, although private initiatives and institutions originated over the last five
years are important complementary actors in the field of innovation financing, their regulatory
frameworks remain under-developed. >* However, since the time of the last Innovation
Performance Review in 2010, actions have been taken to bolster the Belarusian R&D and
innovation financing system.

Firstly, a Development Bank was created, which is the newest developmental financial
institution in Belarus. It is a specialized financial institution with main directions in the fields
of development infrastructure, providing expert support through the financing of foreign
companies and support of SMEs. The plans for 2016 indicate that the Development Bank
will become the single channel to finance projects under all Government programmes,
including possible innovative investment projects.

With regard to SME financing,*°credit facilities are provided to 11 partner banks, which act as
intermediaries to fund SMEs. Currently, a distinction between innovative and non-innovative
products is not carried out. The financial products offered for SMEs are primarily geared
towards modernization of production (or services) rather than on the generation of new
products or services. In addition to the SME programme, a new product to support start-ups
has been launched at the end of 2015 in the form of a loan or credit, typically for up to five -
seven years.

Concerning the Belarusian Innovation Fund (BIF), which was established in 1998,%® on the
whole, the objectives of the fund have not fundamentally changed. They mainly relate to the
financial support of innovative projects, financing R&D and production in science- and

53 The part dealing with the financing of innovation activity fell short of identifying new sources of funding or
specifying new funding instruments. Instead, it merely enumerates the traditional sources of funding that have
been applied for this purpose also before the adoption of the Law.

*The latest Doing Business Report 2016 by the World Bank, for instance, ranks Belarus at 109 in the ranking of
189 regarding the credit information system, collateral and bankruptcy laws facilitating access to credit.
Comparator economies like Russian Federation, Ukraine or Georgia are significantly higher ranked. Typical
challenges in Belarus relate to the strengthening of the legal rights of lenders and borrowers and the increase of
the scope, coverage and accessibility of credit information. Furthermore, the protection of minority investors in
Belarus (e.g. through new or amended company laws, securities regulations or civil procedure rules) needs to be
further strengthened (see World Bank. Doing Business Report 2016 Washington DC. pp.59).

% In addition to The Development Bank, the most important Belarusian Banks for SME support are Belgazprom
Bank, BPS Sberbank, and MTB Bank.

% See: IMocranoBneHuem npaBuTenseTea Pecy6mukn bemapycs Ne1739 ot 12.11.1998 ¢
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technology-based areas, assistance in the stimulation of foreign economic activity, attracting
foreign investment, support of entrepreneurship and marketing-oriented activities (e.g.
exhibitions, fairs, seminars, conferences, etc). Recent developments relate to a set of new
presidential decrees aimed at improving the BIF. On the basis of the legislative changes, the
BIF is now able to finance the latest stages of the innovation process (i.e. commercialization,
market entry). Furthermore, new instruments are available to support the initial innovation
phase (i.e. grants and vouchers), which are granted on a non-repayable basis.

Since 2010, BIF provides funding to 16-24 projects a year with projects worth BYR324.8
billion for the period 2010-2014. The highest volume was spent in 2012 with BYR114.6
billion. For the years 2016 and 2017, BYRG65 billion and BYR52.7 billion respectively are
planned (according to the State Programme on Innovation Development 2016-2020). The core
technological field or industries to be offered support are in the fields of pharmaceuticals,
mechanical engineering, medical devices, agriculture and devices for research needs.
Regarding the selection criteria of the fund, the following criteria are given priority: projects
with a focus on energy efficiency; technology focus; job creation for highly qualified
specialists; increase of labour efficiency per person; and export orientation.

The new regulation on public grant funding in the form of vouchers and grants, which are
distributed by BIF as well, pursues the objective to support early stage innovation projects.
Applicants for these schemes are typically individuals who have an agreement with a Techno-
park (or an incubator) and who have elaborated a business plan to be evaluated in the course
of the application procedure. Grants are also distributed among SMEs but only for the design
phase (not for the R&D phase).

Both vouchers and grants are awarded on a non-repayable basis. Vouchers are available for
two stages: for the preparatory stage (up to approx. US$25,000) mainly for the development
of the business plan, patenting and market research. For the second stage (up to approx.
US$100,000) for creating pilot projects or product samples. Within the last year (2015) there
have been seven applications for grants, but the interest for vouchers meanwhile is much
lower. Despite a very sophisticated selection process at the BIF, due to insufficient financial
resources, almost no actual disbursement has been conducted.

Further recent developments at BIF refer to the establishment or intensification of cooperation
activities with different (foreign) organizations. Agreements are in place with institutions
based in China, and various EU countries, but primarily in the former Soviet Union (Russian
Federation and Kazakhstan).

In addition to BIF, the sectoral innovation funds constituted an integrated scheme with the
R&D funding system of Belarus. In 2015, these consisted of 25 single funds, which were
accumulated by different ministries, State-owned companies and the National Academy of
Science. In addition to these 25 funds, another seven funds are operating as regional or local
funds (in Minsk and the six provinces). The sectoral ministries used their own established
funds to finance innovation in key economic sectors, such as construction, industry and
housing. Firms had to apply for these funds in a competitive process. According to the
UNESCO Science Report, the most successful of these funds was the one targeting ICT
companies (run by two ministries: the Ministry of Communications and Informatization and
the Ministry of Information).
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An analysis by the SCST of the performance of these funds over the last three years came to
the conclusion that the financial resources were not spent efficiently and effectively (Table 6).
The situation was that some funds were quite large (see above), whereas others were too small
to achieve a significant output.>” As shown in the table, the total revenues of all 25 funds in
2015 amounted to BYR433.5 billion (plan) or BYR419.3 billion (State); the expenditures in
that year amounted to BYR323.3 billion (plan) and BYR 265.9 billion (State). Among the
total number of funds, 16 ministries had their own funds.

Table 6. Revenues and Expenditures of the Republican Innovation Funds (Sectoral

Funds) 2015 (BYR million)

concern

Revenues Expenditures
Plan State | % of Plan Plan State | % of Plan

Ministry of Industry 7,404.8 | 7,520.3 101.6 | 18,523.2 | 18,421.7 99.5
Ministry of Architecture | 24,400 | 21,082.9 86.4 60,502.1 | 41,245.7 68.2
Ministry of Agriculture 6,500 7,533 115.9 4,801 1,575.5 32.8
Ministry of 25,371.7 | 26,140.7 103 16,176.5 | 16,088.5 99.5
Communications

Ministry of Information 1,300 1,784.4 103 16,176.5 | 16,088.5 99.5
Ministry of Transport 92,789.3 | 92,555.4 99.7 68,535 | 63,078.8 92
Ministry of Emergency 3,735.2 | 4,145.7 111 2,758.8 | 2,677.7 97.1
Situations

Ministry of Energy 79,961 | 80,477.7 | 100.6 9,407.3 | 8,735.4 92.9
Ministry of Health 20,600 | 22,967.3 111.5 14,029.3 | 11,375.5 81.1
Ministry of Defence 1,106.2 | 1,051.4 95 817 762 93.3
Ministry of Education 5,804.9 | 5,705.1 98.3 5,867.9 | 5,848.5 99.7
Ministry of Forestry 7,200 9,129 126.8 5,318 5,318 100
Ministry of Finance 29,110 25,944 89.1 15,516.3 | 8,935.9 57.7
Ministry of Sports 480 443.4 924 0 0 0
Ministry of Trade 2,400 2,780.2 115.8 0 0 0
Belneftekhim concern 58,981.5 | 43,060.6 73 48,174.1 | 33,696.2 69.9
Bellesbumprom concern 20 0.0 0 14.8 0 0
Bellegprom concern 1,480 1,085.2 73.3 1,093.1 731.6 66.9
Belgospischeprom 15,7529 | 19,165.3 | 121.7 | 11,635.2 | 11,609.1 99.8

57 Among these 25 funds, 15 ministries had their own funds. Among them, three ministries account for the bulk
of expenditure (State): the Ministry of Transport (24 per cent), the Ministry of Architecture (16 per cent) and the
Ministry of Industry (7 per cent). Among the concerns, the Belneftekhim concern with 13 per cent accounts for

the largest share.




36

Chapter 2: Policy frameworks, programming and initiatives

Table 6. Revenues and Expenditures of the Republican Innovation Funds (Sectoral
Funds) 2015 (BYR million) (continued)

Revenues Expenditures

Plan State % of Plan Plan State % of Plan
Goskomvoenprom 27,600 | 27,783.8 100.7 20,385.6 | 19,457.3 95.4
concern
Belkoopsoyuz concern 11,000 | 8,706.3 79.1 10,450 | 7,741.8 74.1
Minzhilkomhoz 285 261 91.6 0 0 0
State Committee on 2,517.9 2,717 107.9 1,859.8 | 1,859.8 100
Standardization
State Committee for 4,200 3,579.5 85.2 3,102.2 | 2,549.7 82.2
Property
National Academy of 3,505 3,666.1 104.6 3,329.7 | 3,329.7 100
Sciences
Total 433,505 | 419,285 96.7 323,257 | 265,998 82.3

Source: State Committee on Science and Technology

In the future, a new Republican centralized innovation fund,® resulting from the merger of
the sectoral funds, will help better mobilize, select and finance innovative projects and to
better align innovation funding to national priorities. The justification for the merger of
existing sectoral innovation funds into a centralized one was to rationalize and make the
R&D&I expenditure managed by many different bodies more targeted and more efficient. A
comparison of the structure of spending at different layers of public management also
indicates that a significant share of the expenditure by the regional and sectoral funds was
channelled to investment in production facilities, rather than to the support of innovation
activity (Figure 2).

SPID envisages that at least 50 per cent of financial resources accumulated in the centralized
fund will be allocated for the funding of innovation projects that have successfully passed
screening and evaluation under SPID rules. Compared to the highly fragmented system of
sectoral and regional funds lacking centralized coordination and control mechanisms, the
establishment of a centralized innovation fund is in principle a positive development, as it will
allow a better alignment of funding with national priorities and the pursuit of coherent
funding practices at the national level.

The fund will be implemented and managed by the SCST and has its own budget line in the
current State Programme for Innovative Development 2016-2020. The centralized fund will

%8 The Republican Centralized Innovation Fund was formally launched at the end of 2016 under Presidential
Edict 431 of 28 November 2016 (its establishment had already been acknowledged with the adoption of the 2016
Republican budget, where it features as a separate budget line).
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have a financial volume of 743.5 billion roubles for the period 2016-2020,° and four
operating areas: financing innovation projects from the State Programme; financing R&D
aimed at production of new products, services and technologies; funding the development of
innovation infrastructure; and funding the development of sector laboratories.*

Figure 2. Structure of R&D&I spending under Republican budget, sectoral and regional
innovation funds, 2015 (in BYR billion)
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Source: State Committee for Science and Technology.

Concerning venture finance, the first steps in establishing venture capital companies have
been taken in cooperation with Russia and Kazakhstan. The Russian-Belarusian Fund for
Venture Investment has been set up on the basis of a long-term programme supported by both
countries. The fund acts as a venture company in both countries with a common budget

> The current amount of both innovation and investment funds is BYR1.5-1.6 trillion. The seven regional/local
funds will not be affected; the use of these funds is under the supervision of the State Committee on Science and
Technology (interview at the State Committee on Science and Technology)

% To obtain funding, three criteria must be fulfilled: first of all, a new technology, product or service has to be
requested; second, the new technology, product or service must have the potential to be exported; third, the
expected technological and economic impact should be equivalent to European countries. Exceptions apply for
socially-oriented projects, which only need to meet two of the above criteria, and projects in the field of
medicine (technologies) for which softer conditions, in terms of matching funds will be valid.
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financed by Belarus and Russia in equal shares. Another venture investment company is in its
initial stage, a trilateral company with Russia, Kazakhstan and Belarus. However, at the time
of writing, no activities had been undertaken.

Other recent changes in the innovation financing system concern cooperation activities with
the Russian Innovation Centre regarding the financing of young entrepreneurs. Since 2010, a
first round of cooperation has been implemented and the support of entrepreneurship within a
special programme of the Ministry of Economy focusing on business incubation of start-ups
was also launched.®* Also, the venture tool Business Angels and Venture Investors Network
(BAVIN) was developed as well as other initiatives, for instance the establishment of
different Belarusian crowd-funding platforms.®

To sum up, the system of R&D and innovation funding has been conceptually improved since
the first Innovation Performance Review, especially with regard to the creation of institutions
providing venture capital, the creation of a development bank, the setting up of an informal
risk capital market, the establishment of foreign partnerships, the revision of the sectoral
innovation funds, the setting-up of support schemes offered by the Belarusian Innovation
Fund, and the set-up of complementary institutions/platforms like business incubators.
However, except for the centralization of the Innovation Fund to act as a trust fund of SPID
and a source of venture capital investments, most of these mechanisms are yet to be fully
implemented.

2.2 National Innovation System and innovation governance
National Innovation System
Public institutions

Belarus has a relatively well developed system of public institutions supporting innovation
activity which form the backbone of the National Innovation System (NIS). There were no
radical changes in the composition of such public bodies compared to the situation in 2010,
however, there was some evolution in their functional responsibilities. Many of the essential
NIS building blocks are already in place, especially as regards the role of the public sector.
The portfolio of policy instruments supporting innovation activity was enriched with new
ones, specifically tailored to the specificity of early-stage financing. Overall, the public bodies
in the NIS have well-defined functional responsibilities and roles in innovation governance. In
addition, the information brokerage functions performed by these institutions (such as support
to R&D and technology-oriented forums, exhibitions, fairs, etc.) facilitate linkages and
match-making between innovation stakeholders thus contributing to the generation of new
business opportunities targeting innovation.

81 A draft Programme for Entrepreneurship Development is currently being developed.

%2 The following crowd-funding platforms exist: Ulej, Startldea, MaeSensa and Talaka. See http://ictt.by
(accessed 15 June 2016).

% UNECE (2011) Innovation Performance Review Belarus. United Nations: New York and Geneva.
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The State Committee for Science and Technology (SCST) is a public body under the Council
of Ministers of the Republic of Belarus which is tasked with a range of important
responsibilities in the area of innovation policy and governance including (but not limited to):

e Implementation of the State Innovation and S&T Policy and the protection of
intellectual property rights;

e Coordination of the activities of other public bodies in the areas of the S&T,
innovation activity and intellectual property rights;

e Development of innovation support infrastructure;

e Support to innovative entrepreneurship;

e Technical support for the commercialization of R&D results; and

e Monitoring of the implementation of public R&D programmes.

Following the adoption of the LSIPIA, SCST was mandated with additional responsibilities,
including those related to the implementation of the SPID and the coordination of the “unified
system of State scientific and State science and technology expertise”.® The system is
administratively managed by the State Committee for Science and Technology while the
National Academy of Sciences provides expert support.

However, even after these changes, SCST has mostly coordinating functions in the area of
policy implementation and almost no decision-making authority in this area. In order to
implement its tasks, the SCST develops a draft budget for research, technology and
innovation activities and presents it to the Minsitry of Economy and the Ministry of Finance.
In this process, the SCST coordinates the applications from sector ministries and the NAS of
Belarus that act as thematic S&T programmes or research programme owners. Due to lack of
a subordinated research agency, budget allocation is not straightforward (i.e. It involves
programme owners acting as intermediaries between the funding entities and executers of
R&D). Since 2017, the SCST administrates the funds of the Centralised Innovation Fund.
The SCST has a right to stop any research or innovation project funded or co-funded from the
Republican budget in case of non-targeted use of funds.®® In reality, funding decisions are
usually being taken as the outcome of complex bureaucratic processes involving a range of
different public bodies with distributed authority, concentrated at higher levels of governance
(the National Assembly, the President’s Office and the Council of Ministers).

In addition to its core functions, STSC also controls several subordinate bodies with related
responsibilities. The Belarusian Institute of System Analysis and Information Support of S&T
Sphere (BellSA) is a research institute whose operations should support SCST in performing
its core functions, including a system of monitoring the implementation of State R&D
programmes, information support for S&T and innovation activities in Belarus and support to
Belarus’s international S&T cooperation. Figure 3 shows the current structure of the SCST
and its subordinate bodies.

* MMocranosnenne Cosera MunHCTpoB PecryGmuku bemapycs Ne 431 “O mopsiake (yHKIHOHHPOBAHHS SAHHON
CHCTEMBI TOCY/IapCTBEHHON HAy4YHOW M IOCYAapCTBEHHOW Hay4YHO-TEXHHYeCKOW skcreptus”, 22 mas 2015 r.
(Government Decree No. 431, 22 May 2015 “On the functioning of the unified system of State scientific and
State science and technology expertise”), available at:
http://www.gknt.gov.by/opencms/export/sites/default/ru/nti/Info-po-GSNTI/PSM-RB-22.05.2015-431.pdf

% http://www.pravo.by/document/?quid=3871&p0=C20400282 (accessed 1 April 2017)
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Figure 3. Aggregated functional structure of State Committee for Science and
Technology (SCST) and its subordinate bodies
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Source: State Committee for Science and Technology.

The Belarusian Innovation Foundation (BellnFund) is a public body whose core mission is
the support of innovative entrepreneurship in Belarus (see above). BellnFund provides
opportunities for early stage financing of innovative SMEs and entrepreneurs using budgetary
funding. Most of the funding is in the form of repayable loans extended at preferential
conditions. Recently adopted regulation opened the opportunity for BellInFund to extend non-
repayable innovation vouchers and grants but this activity is still to be fully operationalized.
An important - and commendable - recent initiative by SCST and BellnFund is the
organization of annual national competitions for innovative projects which target young
innovators. These competitions promote awareness-raising on innovative entrepreneurship
among young people while the winners are awarded small grants to support their further work
on the projects.

The National Center of Intellectual Property (NCIP) is a public institution that provides
protection for intellectual property rights.Jointly with other stakeholders in the country, NCIP
provides support for the development and enforcement of adequate legislation and regulation
in the area of IPR.
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The Republican Scientific and Technology Library (RSTL), composed of five regional
branches, is the main link of the State system of scientific and technical information and the
primary information base for the development of innovative activities in the country. It has
the most complete domestic and foreign information resources on Science and Technology,
including the Government patent inventory as well as other inventories of normative
documents, industrial directories, as well as books and periodicals. RSLT generates electronic
databases and provides library and information services for companies and organizations
through the use of modern computer technology. Also, RSLT has established and successfully
operates the Sustainable Development Library and Information Center on Resource
Conservation.

The National Academy of Sciences of Belarus (NAS) is a complex hierarchical structure
which brings together the most important R&D organizations in the country. The
organizational structure of the NAS includes some 70 research organizations as well as a
number of laboratories, design bureaus, production facilities, experimental stations and other
support bodies. Formally, the NAS has a very high administrative status, equivalent to that of
a ministry: it reports directly to the President of the Republic of Belarus and the Council of
Ministers.

An important recent trend in the overall activity of the NAS has been the increasing emphasis
on the commercialization of some of its R&D results. This matches a similar change in the
general orientation of Belarus S&T and innovation policy as reflected in some of the recent
legislative and regulatory changes. Thus the existing downstream production facilities within
the NAS, established with the specific purpose to commercialize NAS R&D results, have
been steadily growing in size and in the volume of their commercial output. Another recent
development has been the formation of a number of “clusters”, in response to the recent
government policy initiative to support cluster development (cf. section 2.2.4).

The entire system of education in Belarus, including higher education, falls under the
functional responsibilities of the Ministry of Education. Within the Ministry of Education
there is a Department of Science and Innovation, whose main functional responsibility is the
practical implementation of public S&T and innovation policy within the Belarus education
system as well as the establishment of specific incentives promoting innovative activity in
educational institutions.

The Ministry of the Economy is another public body which is mandated with some
responsibilities that have an effect on innovation activity. These include participation in the
formulation of public S&T and innovation policy as well as the related legislation and
regulation of State R&D programmes. The ministry has a unit dealing with economic
innovation activities (UEID), which develops proposals on directions for State innovation
policy and innovation in priority areas of research, scientific and technical activities. It also
undertakes projects on the development of the business education system and cluster
development of the national economy, which coordinates the implementation of such
responsibilities within the ministry.
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Innovation governance

Given the complex structure of public bodies with distributed responsibilities in the conduct
of S&T and innovation policy, innovation governance in Belarus is a challenging issue.®® The
specificity of Belarus’s policy-making process, which is dominated by the top-down
administrative approach, has laid its footprint on innovation governance as well. Unlike the
practice of many countries, including economies in transition such as Armenia and Tajikistan,
which have established various horizontal councils tasked with policy coordination among
different public and private bodies and stakeholders,®” innovation governance in Belarus is by
and large performed hierarchically and instead of inter-agency coordination it usually takes
the form of a top-down decision-making process which is then communicated along vertical
reporting lines to the parties involved. More often than not, such decision-making is preceded
by a lengthy and cumbersome preparatory bureaucratic processing by the institutions
involved. What follows illustrates the current innovation governance practice in Belarus on
the example of the funding process of R&D and the screening of innovation projects.

As noted, at present Belarus follows two types of R&D programmes. The programmes for
scientific research support basic science and the expected outcome is a research product. By
contrast, the science and technology programmes support innovation activity and the expected
final result is a deliverable in the form of a new product or a new technology. Importantly, the
S&T projects need to prove that at the project endpoint, their result is already brought to a
market phase (the new product is being produced or the new technology is operational as a
production facility). Both types of programmes allocate grant funding on the basis of
competitive bids. Projects under science and technology programmes may also attract funding
by project participants from the business sector.

Funding of “scientific research” and “science and technology” projects is done on the basis of
bids which are in principle open to local R&D institutes (mostly from the Academy of
Sciences but also sectoral R&D institutes and companies). However, another specificity of the
Belarusian practice of R&D funding is that the prospective “leading organizations” for the
implementation of each “scientific research” and “science and technology” programme are
already listed in the respective government decrees approving the programmes. This approach
to a large degree predetermines that the leading organisations would also host a large share of
the funded projects and, respectively, would receive the bulk of the budget funding allocated
to the respective programme.®®

% Innovation governance includes both the decision-making rules and interactions between innovation
stakeholders taking such decisions, which may, in turn, feed back to the decision- making processes. It has both
a formal component related to existing legislation, regulations and other policy decisions and an informal or
behavioural component, which is related to the incentives and motivation of NIS stakeholders and actors.
Innovation governance includes both public sector (competent government bodies) and private sector actors
(businesses, financial institutions, innovation intermediaries, etc.)

" UNECE (2014) Innovation Performance Review of Armenia, United Nations: New York and Geneva; UNECE
(2015) Innovation Performance Review of Tajikistan, United Nations: New York and Geneva.

% Although in the case of the SPID 2016-2020 there is a mechanism for project selection and approval that in
principle is transparent, as mentioned before, many of the projects included there are not what elsewhere is
understood as “innovation”, but rather come closer to industrial development or modernization.
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Historically, there was separate evaluation and screening processes for “scientific research”
and “science and technology” project proposals but, following recent regulatory changes,® a
“unified system of State scientific and State science and technology expertise” was
established for both types of project (Figure 4).

Figure 4. Screening of national R&D and innovation projects and funding sources
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'Similar funding can also be extended by the Belarusian Fund for Financial Support of Entrepreneurs.
Source: Based on official documents provided by SCST.

% Government Decree No. 431, 22 May 2015 “On the functioning of the unified system of State scientific and
State science and technology expertise”.
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The public funding of concrete projects under these programmes, as well as those under
SPID, comes either directly from the Republican budget or indirectly, through the innovation
funds, which are also sourced by the budget (Figure 4).”® Small amounts of public funding to
support R&D and innovation projects are also allocated through the Belarusian Innovation
Fund (BellnFund). In addition, there are a number of projects under preparation on the basis
of funding at the earliest (pre-seed and seed) stage with World Bank funds.”

The intention of Belarusian policymakers is to mobilize and channel significant amounts of
business investment (including FDI), towards the implementation of R&D and innovation
projects. Another mechanism of attracting business investment into this sphere, more
specifically, for the early-stage financing of innovative companies which is now being
operationalized is through the newly established (with public support) venture fund.™

Following a historic tradition, the budget funds supporting concrete projects under different
State-support programmes are allocated directly to organizations implementing these projects.
The actual screening of prospective projects from the project proposal to the release of funds
follows an elaborate bureaucratic procedure which includes evaluation through the “unified
system of State scientific and State science and technology expertise” and involves the
participation of many public institutions.

This procedure is especially intricate for the screening of prospective projects from the State
Programme for Innovative Development (Figure 5), even if it should be noted that this helps
to minimize wrong decisions and ensure the better quality of policymaking. In this case, the
screening of project proposals may involve up to four different reviews/evaluations performed
by four different bodies (the public body that acts as “principal”, SCST, the Ministry of the
Economy and the evaluation through the “unified system of State scientific and State science
and technology expertise”) plus a final decision-making component at the level of the Council
of Ministers.

" The centralized national innovation fund and local innovation funds are State budget funds, formed by
contributions of 10 per cent of income tax paid to the national and/or local budget by subordinated organizations.
" For the 2011-2015 timeframe the financing of scientific and technical programmes amounted to
US$279,262.3. During the same period, the refundable finance of the BelinFund innovative projects totalled
US$47,090.0, which amounted to 15 per cent of the portfolio. It should be highlighted that the bulk of State
support for innovation projects remains available on a grant basis. For instance, the SPID 2016-2020 projects
financed from the funds of innovation funds (Republican and local) in a non-refundable manner will be 93 per
cent of the total, and from Belinfund (repayable) will amount to seven per cent of the total amount of projects.
Thus, organizations involved in carrying out projects of scientific and technical programmes will not assume
obligations to return the budget in the of case of successful realization.

"2 One such fund, the Eurasian Venture Company “Center for High Technologies” has already formally been
established with the participation of a joint Russia, Kazakhstan and Belarus (see below). Another similar Russia-
Belarus venture company is being negotiated among the two countries at present.
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Figure 5. Screening and evaluation process for projects under State Programme for
Innovative Development
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International cooperation

Belarus is a small open economy and efficient international S&T and economic cooperation
are essential for a well-functioning NIS. To facilitate international S&T&I cooperation, SCST
and the Belarusian Institute of System Analysis and Information Support of S&T Sphere
(BellSA) recently launched a National S&T Portal which provides comprehensive
information on the existing international cooperation agreements to which Belarus is party (at
present Belarus is party to 56 such agreements) and the acting regulatory framework for such
cooperation.”

An important recent integrative development of a more general nature involving Belarus was
the establishment in 2014-2015 of the Eurasian Economic Union. The operational regulatory
supranational body of the Union is the Eurasian Economic Commission modelled after the
European Commission. One of the first practical cooperative steps in the area of innovation
support was the establishment of the Eurasian Venture Company “Center for High
Technologies”. Its mission is to support high-growth early stage high-tech innovative
companies targeting the market of the Eurasian Union.

In addition to that, Belarus participates in the CIS intergovernmental programme of
cooperation in the area of innovation until the year 2020. However, this programme is mostly
of a coordinating nature and until now has not put forward new international policy
instruments or funding sources.

7 See http://www.scienceportal.org.by/.
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Being the EU Eastern neighbour, Belarus takes part in the EU Framework Programmes for
Research and Innovation and, currently, in the Horizon 2020 programme. Within FP7,
Belarusian researchers took part in 63 international R&D projects, and raised some €4.22
million of EU funding. Within Horizon 2020, as of the moment of writing, Belarusian
participants were part of 20 international projects, raising some €2.82 million of EU
funding.” BelISA maintains a National Information Office on the EU’s S&T&I programmes
which provides technical support to prospective Belarusian projects in different such EU
programmes and coordinates the national networking activities related to this cooperation. In
April 2016 Belarus and the European Commission agreed to launch a new, sectoral dialogue
in science and technology which will aim to increase Belarus’s participation in EU S&T&l
programmes. In 2016 Belarus concluded with the EU a financing agreement for the
programme "Strengthening Air Quality Monitoring and Environmental Management™ worth
€14.5 million.

Belarus has a range of bilateral S&T cooperation agreements with a number of countries. The
most significant are those within the Union State of Belarus and Russia. These include a
number of bilateral cooperative S&T initiatives which are funded within the budget of the
Union State. Some other bilateral agreements (e.g. those with China, India, Lithuania, Latvia,
Serbia, Ukraine, etc.) are also accompanied by instruments for funding of joint bilateral
projects in mutually agreed areas.

2.3 Knowledge generation and innovation support institutions: ISLs, FDI and
internationalization

Industry-science linkages

Against the background of the worsening of Belarusian macroeconomic conditions, pressure
on the enterprise sector to increase their international competitiveness remains high with
regard to increasing innovative output. As mentioned above, legislative changes in the last
years underline the policy focus on R&D development, the establishment of science-industry
linkages (technology and knowledge transfer), the improvement of the R&D funding system,
the establishment of a technology-oriented infrastructure and the improvement of the overall
framework conditions. However, important features of the R&D system are hindered by
insufficient funding and human capital.

For instance, domestic R&D expenditure as a percentage of GDP has decreased from 0.68 per
cent in 2005 to 0.52 per cent in 2014. The R&D expenditures in that period could not catch up
with the (modest) growth of the economy as a whole. The major source of R&D and new
technologies is extra-mural, not enterprise-based R&D (cf. chapter 4). The current structure of
domestic business R&D expenditure by sources of funds indicates that the sector itself
contributes a mere 25 per cent of the total R&D expenditure (BYR2,552,204 million) from its
own funds.”

In comparison, private companies in Western European countries primarily finance their
R&D activities by using own funds (e.g. In Germany for instance two thirds of all R&D

" Source: http://fp7-nip.org.by/ru/hor20/BelPr/
7> National Statistical Committee of the Republic of Belarus (2015): Science and Innovation Activity in the
Republic of Belarus. Statistical Book. Minsk 2015
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expenditures are financed by private companies: in 2013 €54.6 billion from €79.2 billion total
R&D expenditures).” The remaining 75 per cent comes from State-budgets, extra-budgetary
funds, foreign investments and other organisations. Finally, regarding the types of R&D
activities, the composition has marginally changed since the time of the last review. Basic
research activities slightly increased afterwards reaching 17.1 per cent in 2014. Whereas
applied research gained in importance (rising from 25.9 per cent to 29.4 per cent),
experimental development - the riskiest of the three types - decreased by 4.1 per cent (Figure
6).

Figure 6. Structure of domestic business R&D expenditure (shares in per cent)
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Source: National Statistical Committee of the Republic of Belarus (2015): Science and Innovation Activity in the
Republic of Belarus. Statistical Book. Minsk 2015

Regarding the development of human capital in the business sector Belarus has made
progress since 2001 when 837 researchers (head count) per one million inhabitants were
employed by business enterprises. In 2013, the number increased to 1,183.”” Compared to
countries like Ukraine (511), Azerbaijan (124) or Moldova (73), Belarus therefore ranks high
among countries with economies in transition. However, with a view to the overall
employment in high-technology industries and knowledge-intensive services a decrease since
2010 can be observed”® (cf. chapters 3 and 4). The most important high-technology/medium
high-technology industries in terms of employment are currently the fields “manufacture of

"® Bundesministerium fiir Bildung und Forschung (Hrsg.) (2016): Bundesbericht Forschung und Innovation
2016, Ergénzungsband I: Daten und Fakten zum deutschen Forschungs- und Innovationssystem, Berlin.

" UNESCO (2015): UNESCO Science Report. Towards 2030. United Nations: Paris.

"8 The share of employment in high-technology industries in 2014 amounts to 0.93 per cent compared to 1.25 per
cent in 2010; the same applies to medium high-technology industries with a decrease from 7.4 per cent to 6.8 per
cent Ibid.
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medical, precision and optical instruments and equipment; watches and clocks” and
“manufacture of machinery and equipment”. Regarding the employment in knowledge-
intensive services, a slight decrease in the period from 2010 (29.8 per cent) to 2014 (29.3 per
cent) can be observed.

On the basis of the quantitative indicators, it can be concluded that Belarus went through a
phase of stagnation in recent years, partly due to external shocks. On the other hand, structural
weaknesses of the Belarusian business sector in general and R&D, and its innovation
activities in particular, prevented a more solid performance. In particular, a lack of export-
orientation is a hindrance, as it could act as a complement to importing, adapting and adopting
foreign technologies. It is likely that innovations will be more successful when Belarus
integrates itself into global supply chains, when it invests in the highest and high-end
technology from around the world and becomes more independent from the imports required
to produce at a world level of quality/excellence.

Furthermore, knowledge generation in the Belarusian enterprise sectors is currently limited
due to the absence of real growth centres with the potential to initiate cluster effects (with the
exception of the IT sector).” Also, potential spill-over effects are hampered because of the
dominance of large companies within the R&D and innovation process and the fragmentation
of the country’s industries (cf. chapter 4).

Role of FDI and internationalization

Foreign direct investment, both inflows and outflows as well as non-equity forms of
international production (e.g. subcontracting, licensing, franchising); represent important
channels for increasing innovation activities and technological output. Relevant underlying
mechanisms regarding technology transfer include imported equipment, learning through
FDI, and direct learning by the labour force working in foreign-owned firms, plus learning
from co-operation with foreign firms.

Since 2010, Belarus has made progress to improve the investment environment in the country.
In 2014 the *““Law On Investment™ entered into force, which should facilitate the attraction of
investments into the Belarusian economy by guaranteeing protection of investors’ rights and
interests, as well as non-discrimination, free disposal of profits made from investment and
protection against interference in investors’ private affairs. In particular Belarus supports
investors and provides incentives in the following areas:

. Medium and small towns, and in the countryside (if doing business on the territory of
the Republic of Belarus);

. Hi-Tech Park (Minsk) and in other industrial parks;

. Free Economic Zones (FEZ); and

™ n successful national (or regional) innovation systems, clusters of specific industries or technologies are
crucial as a critical mass of companies in the same or related industries tends to initiate permanent feedback
loops and self-enhancing effects (cluster dynamics). Such cluster effects partly occur along the value chain, but
also within the division of labour in the innovation process. The more (highly specialized) partners are involved
in the innovation process, the more information - and ultimately knowledge - circulates within certain industries
or sectors
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. When entering into an investment agreement (i.e. contract) with the Republic of
Belarus.®

Concerning the FEZs, these have been established since 1996 to foster investment and
growth. They offer taxation and regulatory incentives, including five year exemption from
tax. At the time of the fact-finding mission, six of the FEZs were fully operational. Its
residents are local entrepreneurs and foreign investors (almost 270 foreign businesses have
taken advantage of FEZ).®

The current status of net foreign direct inflows for Belarus is displayed in table 7. Since 2011,
the net foreign direct inflows remain on a very low level (slightly above or below
US$2 billion). Industry wise, the largest inflows are geared to categories of low-tech activities
like food, wood, coke, refined petroleum products. Priority medium-technology industries are
the manufacture of machinery and motor vehicles/equipment and transport/communications.
At present the main investors in Belarus are Russia, United Kingdom, Netherlands, Cyprus,
Austria, Germany, and China. According to the SCST®? there are at present 5,000 commercial
companies with foreign capital located in Belarus. About 60 companies are affiliates from
large, multinational companies.

Table 7. Net foreign direct inflows 2008-2014, total and by key industries (US$ million)

2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

Total 682.7 | 420.9 | 360.6 |2,159.3| -88.8 [1,707.3|1,230.7
of which:
Industry 358.2 | 103.8 | 111.8 | 431.2 | 312.4 | 675.6 | 600.6

Manufacture of food products | 71.5 | 51.0 5.3 86.4 | 66.5 | 59.1 | 134.9

Manufacture of wood products | 7.2 -5.7 4.1 158 | 77.7 | 80.5 | 95.0
Manufacture of coke, refined 51.8 | -05 0.3 10.3 | -1.3 | 140.2 | 64.1
petroleum products and
nuclear materials
Manufacture of chemicalsand | 8.1 6.8 20.7 | 355 | 303 | 755 | 64.6
chemical products
Manufacture of motor vehicles | 13.1 | -0.2 1.7 70.1 | 38.7 | 66.5 | 64.1
and equipment
Manufacture of machinery and | 32.7 7.1 220 | 39.9 | -40.8 | 494 | 483
equipment
Trade, household and personal 99.6 | 55.1 | -29.9 | 703.9 |-245.9 | 265.1 | 105.7
goods
Real estate, renting and business | 59.9 | 107.9 | 10.8 | 250.3 | 144.4 | 299.9 | 195.9
services
Transport and communications | 106.8 | 119.7 | 251.1 | 674.3 |-442.2 | 222.1 | 88.9

Source: National Statistical Committee of the Republic of Belarus: Statistical Yearbook 2015

8 See http://belarusfacts.by
8 See http://belarusfacts.by
82 State Committee on Science and Technology of the Republic of Belarus: Belarus in Figures, Minsk 2015.
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With regard to the export of high-tech products, a recent study by UNESCO shows that
Belarus has improved in recent years. According to this indicator Belarus is placed in the
same group as Russia and Ukraine (exports per capita in US$).%* Compared to other countries
of the Black Sea basin, statistics show Belarus has achieved significant progress and has
achieved per capita figures above those of Russia and Ukraine (Table 8). However their
performance in absolute and relative values is significantly lagging behind countries with a
high degree of competitiveness through technology-intensive production.®*

Table 8. High-tech merchandise exports of selected countries, 2008 and 2013

Total, US$ million Per capita, US$

2008 2013 2008 2013
Armenia 7 9 2.3 3.1
Azerbaijan 6 42 0.7 4.4
Belarus 422 769 44.1 82.2
Georgia 21 23 4.7 5.3
Ukraine 1,554 2,232 33.5 49.3
Russia 5,208 9,103 36.2 63.7

Source: UNESCO 20015, based on COMTRADE Database of the United Nations Statistics Division

Role of universities, research centres and intellectual property

The Belarusian Government regards the universities as well as the non-university research
centres as essential drivers of innovation and knowledge generation. For the Ministry of
Education the development of universities and innovation activities is a co-dependant process.
Therefore, legislative changes since 2010 put emphasis on priority areas like strengthening
science-industry linkages, commercialization of scientific results, of IPR issues, establishment
of start-up centres and technoparks/incubators at universities (cf. section 2.2.5) or the
possibility to set up small companies at the university to transfer technologies to the market.
These focus areas often resulted in new organizational structures, particularly at the large
scientific research organizations like the National Academy of Sciences, the Belarusian State
University or the Technical University.

As of 2015, Belarus had 54 higher education institutes of which 34 are universities and seven
are academies.® The total enrolment amounts to 362,900, of which 185,000 are full-time
students (and 176,700 correspondents). The higher education institutes had 81,100 graduates,
which is equal to 178 graduates per 10,000-employed population. According to the UNESCO
Science Report 2015, Belarus compares well with developed countries for the gross tertiary
enrolment rate: more than nine-tenths of 19-25 years olds. Government expenditure on

8 See UNESCO (2015): UNESCO Science Report. Towards 2030. United Nations: Paris.

8 The revealed comparative advantage (RCA) of selected countries gives evidence that countries like Japan,
South Korea or Switzerland have a positive export/import relation of R&D intensive goods compared to the
export/import relation of the overall production. See Expertenkommission Forschung und Innovation (EFI)
(2016): Gutachten zu Forschung, Innovation und technologischer Leistungsfahigkeit Deutschlands 2016, Berlin:
EFI.

% National Statistical Committee of the Republic of Belarus (2015): Science and Innovation Activity in the
Republic of Belarus.
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education is quite high for Belarus, with 5.12 per cent of GDP for total education expenditure
and 0.92 per cent of GDP for expenditure on higher education. Compared to other countries
with economies in transition like Ukraine, Georgia, Armenia or Azerbaijan, only Ukraine
spends more on education - 6.66 per cent of GDP for total education expenditure and 2.16%
on GDP for higher education. (cf. chapter 3).%

With a view on the scientific fields, most Belarusian students graduate in communications,
law, economics, management, business administration (34,600 from a total of 81,100 in
2014/2015). In second place are graduates in engineering and technology (14,300) followed
by teacher education (8,600) and agriculture, forestry, landscape architecture (5,300).
Meanwhile, the post-graduate programmes (total enrolment in 2014: 4,900) are strong in
engineering, economics, and medicine.

In addition to the qualification level, R&D activities in the public research sector
(universities, non-university research centres), give evidence on the capability to generate
scientific results, technological solutions and contribute to innovations. In Belarus, the
domestic expenditure on R&D (GERD) in 2014 amounted to BYR4,073 billion, of which the
higher education sector accounts for 11.7 per cent followed by the government sector, which
accounts for 26.4 per cent. Compared to 2005, the significance of the higher education sector
has considerably decreased (contributing to GERD merely 17 per cent). The same applies to
the government sector, which reduced its share on GERD from 38.5 per cent in 2005 to 26.4
per cent. In terms of relative figures and without adjustment for inflation, the Belarusian
business sector expanded its share on GERD from 44.4 per cent in 2005 to 62 per cent in
2014.

Looking at R&D expenditure of the higher education sector according to its sources of funds,
table 9 shows changes in the composition of the different funding sources since 2005.

Table 9. R&D expenditure of higher education sector by funding source (BYR mn.)

2005 2010 2011 2012 2013 2014 2015

Total R&D expenditure | 75,123 |144,092 | 19,559 |354,107 |474,006 | 475,456 | 485,388

By funding source

own funds 2,327 | 2,908 | 3,102 | 4549 | 3,454 | 4,728 | 4,374
budget 44,837 | 96,426 |132,516 233,668 | 324,437 | 311,951 | 294,554
extrabudgetary funds 1,714 33 238 191 3,949 | 2,805 | 4,258
foreign investment, 1,824 | 7,582 | 15,225 | 29,919 | 32,118 | 29,948 | 57,526
incl. foreign credits

and loans

funds of other 24,421 | 37,135 | 48,478 | 85,780 | 110,048 | 126,024 | 124,460

organizations

Source: National Statistical Committee: Science and Innovation activity in the Republic of Belarus 2015

8 See UNESCO (2015): UNESCO Science Report. Towards 2030. United Nations: Paris
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The National Academy of Sciences, as well as Belarusian universities and research centres
have diversified the sources of R&D funding by setting-up new organizational units to
generate revenues by facilitating the commercialization of research results, be it internally
(e.g. enterprises subordinated to the NAS), or through improving linkages to external
organizations to establish new support infrastructures like technoparks, incubators or start-up
centres.

For the National Academy of Sciences of Belarus (NAS), innovation is at the top of the
agenda. The main changes since 2010 relate to the implementation of new legislation and
regulation. In this regard, the adoption of the law on innovation activities and the Presidential
Edict on commercialization of scientific research resulted in a significant impact on
innovation activities in the country.?’

For instance, as the institution still carrying out the bulk of R&D in Belarus, a gradual shift
has been made since 2010 from scientific research activities (basic research) to scientific-
technical research projects, which are more applied-oriented and pursue the goal to provide
services for innovation. Due to the existence of commercial enterprises within the NAS
sphere (in total, there are 122 different organizations subordinated to the NAS — institutions
and enterprises), NAS seeks to encourage own production®® and to facilitate access to external
support for the export of science-based production.

Within the context of a gradual change of NAS from being a purely scientific organization to
a more applied organization, 72 innovation centres have been considered to link scientists and
consumers with the participation of NAS R&D organisations. Many of the NAS research
institutes have initiated the formation of their own “clusters” with the participation of
businesses with which they have been cooperating traditionally. These shifts in NAS activity
have also associated with changes in the structure and sources of NAS funding, with growing
emphasis on NAS’s self-funding. The rationale behind this approach is that research results
are transferred to industry as soon as the results meet the demand. NAS was also involved in
the establishment of the new innovation and technology park BelBiograd (see below).

With regard to higher education institutions, universities and facilities, recent legislative and
operative changes put emphasis on strengthening industry-science linkages, for instance by
supporting internships, affiliates of university chairs in companies or the creation of joint
laboratories with several companies. Furthermore, researchers and student can participate in
innovation competitions and create start-up centres. Four of the seven technoparks are based
at universities.

A milestone in recent legislation is that universities are allowed to establish small companies
to transfer technologies to the market. The Belarusian State University (BSU) for instance has
nine unitary enterprises as separate legal entities. Furthermore, according to BSU authorities,
the school has a number of production facilities and also provides research results to existing
enterprises and institutions. Thus, the nine production units at BSU generated a value of

8 Programmes that have been implemented (and mostly completed in 2015) focus, respectively, on
biotechnology, the creation of high-technology in industry, and the development of new technologies in
agriculture.

8 Currently, 70 per cent of the total budget of NAS is generated by production facilities, only 30 per cent comes
from the State budget. There are ten such companies which make a significant contribution to the NAS budget.
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US$20 million in 2015. There is a central fund at BSU, which is used to develop research and
new production units. The budget comes from companies in the BSU Technopark. The
companies do not pay rent for their premises, but allocate a share of revenues to the central
fund.

At the universities, much attention is paid to IPR issues and the contribution to the
improvement of regulations and frameworks. One piece of legislation adopted in 2013 (i.e.
Presidential Edict No. 59) introduced new regulatory norms aimed at stimulating innovation
activity and the commercialization of research results. It was a positive development in the
regulation of ownership of intellectual property rights stemming from the results of R&D
activity supported with public funds.

Practical experience has indicated that further reforms are needed for the efficient
management of IPRs. In particular, the existing legal framework does not contain sufficient
provisions for identifying the actual legal owners of the IPRs originating from R&D activity
supported by public funding. Due to the existing ambiguities, even the leading R&D institutes
performing S&T projects under the State S&T programmes still face difficulties in claiming
legal ownership of such IPRs.

Thus while R&D institutes are entitled to the IPRs originating in R&D activities they
undertook, these institutes are not able to sell the IPRs or engage in follow-up
commercialization activities with third parties due to difficulties in the enforcement of the
IPR regime. The experience of other countries indicates that properly settled IPR ownership
for individual researchers and research teams has been a major driver of innovative
entrepreneurship through the establishment of start-ups and spinoffs based on such IPRs.
Opening up the potential of this driver in Belarus could provide a much-needed additional
impetus to entrepreneurship and enterprise development in the country.

Another Edict of 2013 introduced for the first time in Belarus the possibility to use public
grant funding instruments (innovation vouchers and grants). The new funding instruments are
to be operated mainly by the Belarusian Innovation Fund (cf. section 2.1.1).

Under current regulation, the owner of IPR is the Ministry of Education, not the university.
However, the rights can transferred from the Ministry to BSU within the context of a contract
agreement. The Department of Protection of Intellectual Property is responsible for the
management of scientific and innovative activity at BSU, providing legal protection of
intellectual property, patent and licensing organization and rationalization of work, and
assessment on intellectual property. However, despite some progress in the field of IP
legislation in Belarus, there is still no clear-cut mechanism of sharing IP-related profits
between the contracting party and the developer or inventor. There is good international
experience available on how legislation can create an incentive system within IP regulation
and science exploitation, which could inform future policy changes (Box 4).
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Box 4. IP regulation and science exploitation at German universities

Until 2001, IP regulation in the German science sector was organized in such a way that the
right to patenting or licensing an invention belonged entirely to the professors or employees
of a university, even if the means for financing the research originated from public funds
(Employees Invention Act, 1957). Thus, university employees were completely free to
dispose of the inventions made in the context of their employment. In the view of legislators
the “university lecturer privilege” would encourage research efforts and support the freedom
of research and teaching.

Despite this arrangement, university employees (especially professors) were reluctant to
register their research as a patent, often being unwilling to take the financial risk for patent
application/granting. Another explanation was that scientists preferred to publish their
research in peer-reviewed publications; and a patent application was no longer useful once
the act of publication revealed key information about the invention.

Based on this experience and the belief that many university research results can only be
transferred if the university receives the exclusive exploitation or patent right, the Federal
Government decided in 2001 to abolish the university lecturer privilege. Since then,
university employees are subject to the same regulations as any other employee (for instance,
in the business sector).

Thus, since the implementation of the modified 842 of the Employees' Inventions Act in
2002, researchers must inform the university as their employer about an invention
(“obligation of claims notification™). The university shall, within four months, make a
decision on the claim of the invention. If the university does not claim its entitlement to the
exploitation of the invention, it will be considered a “free invention”, which implies that the
patent right will be transferred to the inventor (university employee). In the case of
exploitation by the university, the inventor (employee) receives a compensation of 30 per
cent of the revenues generated by the sale of the invention. As an organizational innovation,
universities since 2002 have been required to establish the necessary infrastructure to handle
the exploitation process. This was managed in the form of the establishment or authorization
of so-called “patent exploitation agencies”.

The objectives of the modification of the Employees’ Inventions Act - or the abolition of the
university lecturer privilege - were the following:

e Stimulation of knowledge- and technology-transfer between universities and the
business sector;

¢ Increased efficiency of knowledge- and technology-transfer by bundling the
exploitation activities at one centre (i.e. “patent exploitation agencies”);

e Mobilisation additional financial resources for the universities via exploitation
revenues; and

¢ Increased incentives for exploitation on the level of university researchers as the costs
of exploitation and risks will be transferred to the university without restricting the
freedom to publish.

Source: Hochschulpatente zehn Jahre nach Abschaffung des Hochschullehrerprivilegs, Studien zum deutschen
Innovationssystem, 12-2012.
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Innovation support institutions - the intermediary system

Apart from innovation financing institutions and public innovation-related institutions,
Belarus over the last five to ten years has established a complementary infrastructure to
promote innovation and technology transfer. According to the SPID 2016-2020, the following
institutions are shaping the innovation infrastructure: technoparks (Science, Industrial parks,
incl. the establishment of a network of technoparks); financial institutions (Innovations Funds,
Venture Capital, see above); information services (information networks); advisory services
provided by experts; human resources in terms of training of specialists in the field of
innovation management); network of technology transfer centres.

From 2012 to 2015 the number of jobs and the production volume of product innovation in
organizations that are residents of industrial parks has nearly doubled. The basic directions of
activity of residents of technoparks are instrumentation, mechanical engineering, electronics,
information technology, software development, medicine, pharmaceuticals, medical
equipment, optics, laser technology, energy, energy saving, bio-and nano-technology.*

Thus, according to statistics of the STST, as of year 2015, 101 resident companies are
operating across all industrial parks, which is the maximum value since their inception. The
total number of employees of organizations resident in industrial parks amounted to 1,137
people - a 10 per cent increase with respect to 2014, and 63.1 per cent with respect to 2012.
The total area of premises operated by industrial parks has also reached the historical
maximum value (totalling 127.5 thousand sq. meters). With regards to job creation, for the
period 2012-2015, resident companies of technoparks created 712 new jobs (189 in 2015).
The total volume of production of all resident firms totalled BYR1,205 billion (approx.
US$116.9 million.) (Table 10). The share of innovative products for the entire period
amounted to 68.1 per cent. Also, during the last four years there has been a trend to increase
the share of innovative products in the total volume of goods produced (from 62.1 per cent in
2012 to 79.3 per cent in 2015).

8 A full list of intermediary institutions include the following: Technoparks, Science parks, Industrial parks and
Technology transfer centres. These include the Brest Science and Technology Park in the Brest region, the
Science and Technology Park Vitebsk State Technological University; the Polotsk State University of Science
and Technology Park, and the centre of technology transfer - ODO "Vitebsk Business Center." In the Grodno
region there is a center of technology transfer (Apsel LLC). In the Gomel region there are two science and
technology parks and one technology transfer centre: Gomel Scientific and Technological Park; Agency of
development and investment promotion; and the "Centre of scientific, technical and business information.". In
the Mogilev region there is the Technology Park Mogilev, while in the Minsk region, there is the KPTUP Minsk
Regional Industrial Park.The innovative infrastructure of Minsk city also includes the Technopark National
Technical University Polytechnic; the Company Minsk Industrial Park; and the Technology Transfer Center of
CJSC Stroyizyskaniya (see http://ictt.by).
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Table 10. Development of scientific-technological parks of Belarus
Indicators 2012 | 2013 | 2014 | 2015
Number of resident entities 65 91 84 101
Number of resident workers 697 | 1,146 | 1,034 | 1,137
Number of jobs created by technopark residents 126 272 125 189
Total volume of goods, works and services (BYR bn.) 286.4 | 292.2 | 290.0 | 336.5
Innovation products of own production (BYR mn.) 1779 | 178.3 | 197.4 | 266.8
Proportion of innovative products in total output (per cent)| 62.1 61.0 68.0 79.3

Source: State Committee on Science and Technology

Among the more important institutional innovations - compared to the 2010 Innovation
Performance Review - is that public investments in the innovation infrastructure now depict a
separate line in the Republican budget, which indicates a reliable budget plan on an annual
basis with a clear commitment of the government to specific spending categories or policy
priorities.

One key success story concerns the development of the hi-tech industry. The Hi-Tech Park in
Minsk was established with the main goal to foster the ICT industry (Box 5). It receives
strong governmental support and its activities are a key priority being promoted by authorities
for export growth. Its first residents were registered in 2006. Currently, there are 164
companies registered as HTP residents. More than a half of them are foreign companies and
joint ventures.®

Box 5. Belarus Hi-Tech Park

Among the technoparks established in Belarus, the Hi-Tech Park (HTP) has continued to
grow quite strongly over the past 5 years. Already successful for some time, a number of
technology-based enterprises have recorded growth more recently on the international
market. Especially since 2010, key indicators show strong progress: sales have nearly
quadrupled and export sales have shown even stronger growth. Latest figures show
employees to number 24,037 - more than twice the figure for 2010. The export share in the
total production volume exceeds 91 per cent (see Table 11, below).

According to the origin of investments attracted the structure is as follows:

e 41 per cent of HTP residents were set up by Belarusian investors;
e 24 per cent of HTP residents are joint ventures; and
e 35 per cent of HTP residents are enterprises with 100 per cent foreign investments.

Source: Interviews held at the Hi-Tech Park (see also http://www.park.by)

% See the following website: http://www.park.by
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Box 5. Belarus Hi-Tech Park (continued)

The HTP is characterized by distinct features compared to other Technoparks, Science
Parks and Industrial Parks in Belarus. The HTP has attracted major international software
and hardware companies like IBM, SAP, Oracle and Microsoft, among others, and now
constitutes a knowledge and innovation hub with international linkages. These international
companies offer employment and training opportunities to young programmers and support
around 80 joint research labs in Belarusian technical universities, helping the HTP and its
residents establish strong linkages with the public research sector. This extends to
developing specialized educational courses integrated into university curricula, free training
courses for faculty members, and engagement of over 30 university research departments of
computer science by IT companies.

This form of cooperation is intended to link the academic and business world by
exchanging both academic and practical knowledge, by bringing together educational
process and production, and improving the training of Belarusian IT specialists. Company
employees conduct special courses, as well as supervising coursework and theses. In 2010,
the Educational Center of the Hi-Tech Park was established with participation of HTP
residents to provide re-education for adults with a technical background.

The Hi-Tech Park is managed by the Hi-Tech Park Administration, which is in charge of
defining the trends and policies of the national software industry development (according to
the Law - The Hi-Tech Park Administration). Its main goals are to promote export-oriented
software development companies, to promote the competitiveness of the national hi-tech
industry and to provide favourable economic, legal and other conditions for the
development of R&D in information technologies and hi-tech exports as well as to attract
foreign investments into this area.

A newly founded incubator within the Hi-Tech Park offers support services for companies
in their pre-seed or seed-phase. The innovation support services performed by the
incubator/Hi-Tech Park include: Pre-incubation, hackathons, matchmaking in early-stage
fundraising (e.g. provision of informal venture capital by business angels), training on IP
issues, taxation, business planning, basics of marketing and promotion. In 2015, the
incubator started a programme to launch business ideas and from 100 ideas, seven
promising projects were selected. These are now residents of the incubator.

Regarding regulation, with the Hi-Tech Park considered a major success, no significant
changes have taken place. The idea to expand the Park to also include other technologies
like nanotechnology, medical technology and bio-technology, among others, has been left
aside. Instead, the alternative option to set-up separate organizations in these fields was
chosen. The National Science and Technology Park “BelBiograd” is one such example.

Source: Interviews held at the Hi-Tech Park (see also http://www.park.by)
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Table 11. Development of the Belarus Hi-Tech Park

2006 2010 2015
Sales (thousand USS$, current prices) 28, 148.3 197, 940.9 792,913.1
Export Sales (thousand US$) 21, 859 161, 007.4 705, 630.4
Domestic sales (thousand US$) 6, 378.9 35,823.2 67, 433.3
Imports (thousand US$) 299.8 (2007) 801.7 3,325
Total number of employees (headcount) 2, 506 9,421 24, 037
Number of new employees (headcount) 795 1,577 3,042

Source: Belarus Hi-Tech Park

On the basis of the experience with the Hi-Tech Park, plans have been developed to establish
a second, similar Park with a focus on biotechnology at the National Academy of Sciences.
The planned National Science and Technology Park “BelBiograd™ will be founded using the
same principles as the Hi-Tech Park. The objective is to create favourable conditions for the
rapid development and high competitiveness of the biotechnology, pharmaceutical and
nanotechnology industries, to attract investment for the commercialization of R&D results
and to introduce high technologies and production of innovative products. The target group of
the park will be companies which carry out fundamental and applied research, experimental
design, research and technology, experimental development, design, implementation and
development of high technologies aimed at the production of innovative products, materials
and equipment.

The administration responsible for the park established a special organization named
BelBiograd Development Fund, which is responsible for the following activities: Promotion
of basic and applied research in the fields of biotechnology, pharmaceuticals and
nanotechnology by providing - on a competitive basis to scientists - grants for research and
development. The competition procedure and definition of the conditions for the provision of
grants to scientists will be determined by the National Academy of Sciences. Like the Hi-
Tech Park, BelBiograd will be endowed with an incubator for small businesses.

One aspect that remains a barrier to the further development of scientific-technological parks
in Belarus is the uneven development of tax relief instruments to attract new firms. On the
one hand, over the past five-year period there was the approval of some significant incentives
(cf. section 2.2.1). On the other hand, the amount of funds released as a result of the
application of these benefits remains insignificant and in 2015, it amounted in total to
BYR3.5 billion, or 0.18 per cent of the total tax relief provided to support scientific and
innovation activity in the Republic of Belarus. The only exception to this trend has been the
Hi-Tech park in Minsk, where the amount of tax relief to IT resident entities amounted to
BYR1,037.8 billion or 54.8 per cent of the total tax relief.

Another main organization within the intermediary system of Belarus is the Republican
Center for Technology Transfer (RCTT), which was founded in 2003 under the auspices of
the State Committee on Science and Technology and the National Academy of Sciences of
Belarus and with support from UNDP and UNIDO.
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RCTT’s primary objective is to promote cooperation between developers and users of high
technologies and potential investors. The services are offered to domestic actors involved in
innovation activities as well as foreign companies and investors. In detail, the RCTT carries
out the following specific tasks:

e Forming and maintaining information databases meant for serving clients in the
technology transfer sector;

e Providing RCTT's clients with access to the UNIDO network and other international
databases dedicated to technology transfer, research and development;

e Assisting in development and promotion of their innovation and investment projects;

e Instructing and training specialists in research- and innovation-related
entrepreneurship;

e Establishing RCTT's regional innovation offices in the country, with the aim of
creating a unified national network of technology transfer centres; and

e Assisting and promoting international research and development cooperation and
exchange of specialists (“match-making”).

Within its first decade, the RCTT has managed to set up and lead a so-called ‘RCTT network’
which, a part of RCTT, its coordinating body includes members, clients and partners. In 2011
the structure included 26 branches and five divisions (with two offices in China). As of March
2016, 32 branches were included, with 82 foreign partners in 28 countries.

In parallel with developing the network, the RCTT invested significant efforts in diversifying
the financial sources for its operations and ensuring independence and financial sustainability.
However, without direct support from the authorities for core activities, the latter has not been
achieved and after several transformations the RCTT has ended as a legal entity. In 2015, it
was incorporated as a department in the Center of System Analysis and Strategic Research of
the NAS. This Center is a small research organization with dual functions: it is a ‘think-tank’
shaping NAS policy and a promoter of commercialization of the NAS’s R&D results and
international cooperation. The RCTT contributes to the latter function. One of the latest
positive developments in this area is the setting up of a Business Cooperation Center “EEN -
Belarus”, a Belarusian branch of the Enterprise Europe Network - a joint project of the RCTT,
Republican Confederation of Entrepreneurship and the European Commission till 2021.
Thus, from being organized and developed as a national undertaking, the RCTT has gradually
transformed into the NAS’s facility serving mainly the needs of institutions inside the
Academy and trying to commercialize the relationships with non-Academy clients
(universities, SMEs, knowledge-intensive large industries, etc.).

The Technopark at the Technical University (Polytechnic) is explicitly mentioned in the State
Programme on Innovation Development 2016-2020. Polytechnic is not a classic technopark
(like the Hi-Tech Park), rather, it is a scientific research organization with different locations.
It was founded to commercialize the results of the scientific and technical activities of the
Belarusian National Technical University (BNTU). The establishment of new innovative
enterprises as well as the generation of innovations are the main objectives of the Polytechnic.
The benefits for the companies in the park are lower corporate taxes, lower rental rates and
direct benefits in terms of funding from the national budget. The activities of the technopark
are strongly connected with complementary priorities of BNTU, which for instance
established eight centres with foreign countries under the principle of one centre at BNTU
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matching one institution abroad,®* 12 science and innovation support centres and seven new
R&D and manufacturing departments.

In addition to the parks described so far, the Minsk City Industrial Park was founded in 2011
and has around 30 companies. It includes shared labs to facilitate the collective use of
equipment. The park offers a submarket rental rate, a lower corporate tax rate (10 per cent)
and exemptions from local taxation. The resident companies are among others engaged in
applied electro-optical technologies, data protection systems, aircraft industry and navigation
technologies, and nanotechnologies. The park is currently expanding with the construction of
a manufacturing building.

Finally, the Government has launched another new project in the last five years: the
Belarusian-Chinese Big Stone Industrial-Park, which is intended to include start-up support.
The park will host high-tech and export-oriented companies in electronics, biomedicine, fine
chemistry and engineering. Incentives for companies are exemptions from profit, land and
real estate taxes granted to all Park residents for the first ten years. In addition, the income
tax of the employees will be lower than for non-park employees.

Overall, the approach with regards to intermediary institutions in technoparks is promising
and can be a role model for other industries or technological fields. The concept of
BelBiograd as an attempt to transfer the experience of the Hi-Tech Park into other
industries/technologies, and it certainly points into the right direction. Remarkably, however,
all techno and science parks are organized in a way that no distinction is made between young
companies (often unable to pay the rents), and successful international companies. The same
applies to support services offered by the centres for all of their residents. International
experience indicates that a differentiation of the business concepts between profit-orientation
and public services is commonly made to discriminate among the needs of residents and with
the goal that subsidies be lifted over time when financial capabilities improve.

With regards to the government strategy of setting-up international networks like the RCTT
or strengthening partnerships with single countries (like the Polytechnic), the objective to
combine innovation activities — as the key feature of Park residents - with supporting inflows
of technologies from abroad, is a worthy one. However, this strategy will only be effective
when concrete trade relationships, joint projects or joint ventures between companies from
Belarus and abroad are defined and implemented. Therefore, the simple exchange of
experience on the level of the parks or the memberships in foreign/international networks of
Technology Centres needs to be complemented with a (bilateral) funding of joint projects.

2.4 Recommendations
2.1 Ensure conceptual consistency in the typology of innovation policy targets and align these

targets with matching policy instruments. The SCST and other relevant institutions should
undertake the following tasks:

1 Examples for such a structure are: Belarusian-Latvian Center for Technology Transfer, Belarusian-Kazakh
Center for Scientific and Technical Cooperation, Belarusian-Russian Center for Domestic Technologies
Implementation, Belarusian Syrian Center for Scientific and Technical Cooperation.
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Further transform the State Programme for Innovative Development (SPID) into an
overarching policy document incorporating also the objectives and targets of State
R&D programmes;

In cooperation with the NAS, consider identifying under the State science and
technology programmes a separate category of high-risk “science, technology and
innovation” aligned with the provisions of LSIPIA and which is funded by a different
category of specific instruments tolerating risk;

Amend legislation, including Decree No 680 of the Council of Ministers of the
Republic of Belarus of 2013 to provide for the risk of innovation, in acts regulating
the issues of implementation of the various programmes and innovative projects; and
In cooperation with the NAS and the Ministry of Economy, develop practical
guidelines for the assessment and sharing of risk pertaining to the implementation of
innovation projects in accordance with the provisions of LSIPIA; these should cover
each of the following aspects:

> Introduce in the instruments for funding risky innovation project mechanisms for
incorporating some degrees of risk tolerance;

» High-risk innovation projects should be organized on the basis of open
competitive calls which would stimulate bottom-up initiatives by consortia ready
to handle the project risks. Only dedicated innovation projects where the
beneficiaries are clear (i.e. few limited actors exist that could participate), may be
run by a direct negotiation procedure; and

> Ensure that all projects identified as high-risk “innovation projects” as above are
screened and evaluated by tsimilar criteria and procedures, even if they originate
in different State programmes and are funded by instruments tolerating risk.

2.2 Initiate a gradual transition from predominantly vertical to predominantly horizontal
policy mechanisms and instruments in the innovation policy mix. The SCST and other
relevant institutions should undertake the following tasks:

Increase the share of funding earmarked for high-risk “S&T innovation projects” and
early-stage financing of innovative activity while at the same time reducing the share
of low-risk investment projects;

Within public early-stage financing, increase substantially the share of grant financing
while at the same time reducing the share of loans; and

Align the policy instruments and mechanisms and design new ones for the
implementation of horizontal-type innovation policy. In particular, improve and
enhance instruments to optimize selection procedures, so that competition between
project proposals is held under conditions of openness and transparency.

2.3 Ensure a better match between the strategic objectives of innovative development,the
available policy instruments and the public funding to pursue such objectives. The SCST and
other relevant institutions should undertake the following tasks:

In the cases of strategic objectives which are not matched by available policy
instruments and funding, prepare proposals for the introduction of such instruments
backed by adequate funding, to be designed and introduced in the course of
implementation of the SPID 2016-2020;
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Consider, among the now missing policy instruments, introducing open horizontal
competitive calls for collaborative innovation projects between research centres and
industry; instruments supporting international linkages with global technology-centred
value chains, such as expanding efficient matchmaking programmes that work in
coordination with the investment promotion authorities; increase the amounts of
grants supporting the establishment of innovative university startups or spinoffs based
on clearly defined IPRs; set up new instruments and innovation programmes catering
to the specificities of non-technological innovation; and

Specify in the State S&T programmes what programmatic activities will be funded by
which policy instruments.

2.4 Streamline innovation governance with a view to rationalizing public sector decision -
making related to innovation policy implementation:

SCST should prepare, in consultations with the public bodies concerned (i.e. Ministry
of Economy, Council of Ministers, “principal” bodies) proposals for optimizing the
screening and evaluation process of innovation and R&D projects from the respective
State programmes and the related decision-making process for the release of public
funds for project financing;

A possible way of streamlining funding decision-making could be the establishment of
a joint Interagency Funding Committee with delegated authority to take the final
decision on the release of public funds for all R&D and innovation projects under
different programmes. Alternatively, an Innovation Council could be established of
which the SCST could act as secretariat; and

Consider measures for better aligning the implementation of State Science and
Technology Programmes with the objectives of the State Programme for Innovative
Development, including the allocation of public funds. The joint Interagency Funding
Committee could perform coordination functions to this effect.

2.5 SCST in cooperation with Belinfund, NAS and subordinate bodies should initiate
measures for the further development and strengthening of the NIS and the enhancement of
weak components:

Define the strengthening of connectivity and collaboration in the NIS as a strategic
objective of innovation policy. Introduce policy instruments to pursue this objective in
line with Recommendation 2.3. Set up a system of monitoring linkages and
collaboration in undertaking innovation activity among innovation stakeholders in the
NIS by defining quantitative and qualitative indicators of linkage intensities and
measuring them over time;

In cooperation with technology parks and the RCTT, define the strengthening of
international linkages leading to global technology-centred value chains as a strategic
objective of innovation policy. Introduce policy instruments to pursue this objective in
line with Recommendations 2.3 and 2.6. Set up a system of monitoring such
international linkages;

Complement these measures with additional non-financial coordination instruments to
support connectivity and linkages, in particular those facilitating networking and
information-sharing among potential stakeholders. Thus, financial instruments at
present could be accompanied with “mentorship”, which is especially useful for start-
ups and small innovation companies;
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e In cooperation with the NCIP, strengthen the systemic role of intellectual property
rights (IPR). To this effect further strengthen regulation and implementation
guidelines which allow straightforward procedures for the sharing of IPR ownership
between legal owners, including individual researchers and research teams;

e In cooperation with the Ministry of Economy, Ministry of Taxes and Levies, and the
Ministry of Finance, design targeted tax incentives to encourage private sector
engagement in the early stages (business angel and venture) financing of innovation
activity;

e In cooperation with the Ministry of Economy, the Ministry of Taxes and Levies and
the Ministry of Finance, develop additional tax incentives to promote the development
of science and technology parks and technology transfer centres comparable to those
existing for residents at the Hi-Tech Park and the Sino-Belarusian industrial park
Great Stone;*

e Cluster development is on the agenda of Strategies but progress is still limited. In
cooperation with other public bodies (i.e. SCST, NAS), the Ministry of Economy
should seek further transformation of organizations and incentives needed to
overcome the fragmented business structure, the shortage of R&D centres in several
specialized fields of applied science, a lack of engineering and other innovation
service firms, and a weak tradition in open innovation; and

e In cooperation with the Belarusian Fund for Financial Support of Entrepreneurs,
launch programmes and supporting schemes to nurture competitive supplier firms
around leading innovative companies.

2.6 SCST in cooperation with the Ministry of Antimonopoly Regulation and Commerce
should set up a system of measures to strengthen innovation-related competition and spur
bottom-up entrepreneurial initiatives:

e Consider possibly aligning competitive calls with the Law on public procurement;

e Define stimulating regulatory incentives for the participation of foreign applicants of a
desired type (e.g. linked to global technological value chains) in some of the open
competitive calls for innovation and R&D projects; and

e Define the significant increase of innovative entrepreneurship (in particular, private
individual innovative entrepreneurs and SMES) as a strategic objective of innovation
policy and set concrete targets to this effect. Introduce policy instruments to pursue
this objective in line with Recommendations 2.3 and 2.5, in particular, for the support

% These include the following tax waivers for technoparks: exemption from income tax in respect of incomes
derived from providing the residents with buildings and isolated premises; exemption from land tax when
renting buildings (structures) to residents of technoparks; release of technoparks, technology transfer centres and
technopark residents from taxes and fees to local budgets; waivers from income tax for residents that implement
innovation projects in line with the requirements of the Decree of the President of Belarus No357 in respect of
profits derived from the sale of own goods (works, services) produced in the technopark from the date of
registration and for the next five calendar years; release of value-added and customs taxation on goods
(manufacturing equipment, equipment, tools, accessories and spare parts, raw materials) imported into the
territory of Belarus to be used exclusively in its territory for the needs of a technopark or implementing R&D
activities in a technopark, including construction and equipping the technopark facilities, from import customs
duties (in accordance with international obligations of the Republic of Belarus); resumption of benefits for
business entities that are residents of technoparks at the rate of tax under the simplified system of taxation;
securing possibilities for technoparks to implement flexible rental policy, taking into account the degree of
development of residents (phase of the innovation project) and the need to attract suppliers.
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of technology-based start-ups and spin-offs. Set up a system of monitoring the
development of innovative entrepreneurship and the degree of achievement of targets.

2.7  The system of R&D and innovation funding has been conceptually improved since the
first Innovation Performance Review. However, most financial mechanisms are not yet fully
implemented. With a view to the further improvement of innovation financing, the following
measures are recommended:

e The new schemes conceptualized by the Belarusian Innovation Fund (BIF), like the
support of early-stage or the initial R&D phase, vouchers and grants as well as venture
funding should be implemented, particularly against the background that the BIF has
already fulfilled most of the preparatory steps;

e In general, the shift from financing low-risk (infrastructure) projects to (early-stage)
high-risk projects should be consequently followed,;

e The establishment of foreign partnerships within the context of venture financing is
welcome and should be further implemented by BIF; in addition, it is recommended to
seek ways to actively attract further foreign investors or set-up respective partnerships
- be it formal venture capital companies or business angels; and

e The “good practice” example of the incubator established at the Hi-Tech Park,
especially regarding the financing mechanisms of new ventures, should be extended to
scientific-technological parks and other industries/areas of technology.

2.8 The Development Bank has recently been founded as a measure to bolster the
financial/banking sector in Belarus and to provide complementary innovation and SME-
related financing products. It is recommended that innovation-related loans by the new
Development Bank, particularly regarding the financing of SMEs and start-ups, should be
intensified.

2.9 For a small economy like Belarus, the opening to foreign direct investments and good
framework conditions for cross-border technology transfer (incl. sub-contracting within
global value chains), are essential for increasing the innovative and technological level and
ultimately national competitiveness. To improve both the innovation potential inherent to
foreign direct inflows and cross-border technology transfer, the following is recommended:

e Evaluate the mechanisms of the National Agency of Investment and Privatization
concerning innovation-related and technological issues or science-intensive
investments;

e Take necessary steps or instruments to improve international co-operation in
technology-transfer activities, including the network approach of the Republican
Center for Technology Transfer, the members of foreign networks of Technology
Centers and the institutions responsible for participation in EU projects; and

e Identify *“good practice” examples with a view to a successful participation of
Belarusian companies in global value chains or regarding the establishment of
strategic partnerships with foreign technology-oriented companies and identify the
critical factors and implications for already implemented measures.
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Chapter 3

MEASURING INNOVATION PERFORMANCE

This chapter explores the position of Belarus in different international rankings from the
perspective of the country’s potential for technology upgrading and economic growth. Belarus
is a European country with an economy in transition which has managed to preserve its
inherited manufacturing capabilities to a significant extent. It is an economy that has an
educated population but is not rich in natural resources. Despite its close proximity to the EU,
it is not, unlike its neighbouring Central European and Baltic economies, integrated into
European industrial networks.

Belarus policy makers are very keen to benchmark the economy internationally. This is to be
commended for two reasons. First, benchmarking is a critical mechanism of transnational
learning, i.e. it is a good way to learn from other economies which for Belarus represent
models to follow. Second, international benchmarking is an accepted way to raise the
attention of the international community and of investors to economic opportunities in the
country and the progress it has made.

The second section of this chapter looks at major determinants of productivity in a
comparative perspective. We compare Belarus to Russia, Kazakhstan and Ukraine as peers by
geographical and institutional proximity due to their recent history of economies in transition
with development paths characterized by homegrown modernization. Poland, the Czech
Republic, Israel and Austria are highly integrated into regional and global value chains.
Poland and Czechia are included as former centrally-planned economies that have
successfully completed the transition process largely thanks to their accession to the European
Union. Israel and Austria are used as aspiration peers. Israel reflects well the case of growth
based on the development of high technology, a path that Belarus aims to pursue. On the
other hand, Austria represents an alternative model of a successful high income economy
based on medium technologies, an option which seems to reflect some of the Belarusian
potential as well.

The following two sections provide an assessment of Belarus’ performance in several global
indices and on selected STI indicators that are relevant for technology upgrading. A section
identifying strength and weaknesses in the innovation performance of Belarus follows,
building on the key findings of the comparative analysis. The final section looks at changes in
the methodology for the collection of innovation-related statistics by the National Statistical
Committee of Belarus since 2010.

3.1  Trends in productivity and economic growth

Figure 7 shows annual GDP growth rates in the long-term which suggest that regarding
economic dynamics, Belarus has outperformed Czechia, Russia and Ukraine. Its performance
compared to Kazakhstan is also significant given that Belarus does not have comparable
natural resources. The economy that clearly stands as the best performer in this group is Israel
whose long-term rate of GDP growth was 4.2 per cent compared to the Belarusian 2.6 per
cent annual rate in the 1981-2015 period.
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Figure 7. Growth of GDP 1981-2015 (based on 2014 price level with updated 2011 PPPs)
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Source: Based on The Conference Board. 2015. The Conference Board Total Economy Database, September
2015, http://www.conference-board.org/data/economydatabase/
Note: 1980 = 100

When compared to 1981, the country’s GDP increased by 2.4 times in 2015. However, the
growth of Belarus has significantly slowed since 2010, and it is not clear that the economy
will be able to repeat previous growth rates. This trend may be strongly impacted by the
overall slowdown in the EU and Russian Federation, which have affected Belarus as well.
The growth determinants of the Belarusian economy in the future remain uncertain.

The growth of productivity is one of the best proxies for the quality of growth of the economy
and can be an indicator of its sustainability over time. Figure 8 depicts trends in labour
productivity over the 1981-2015 period. When compared to the socialist period, Belarus has
managed to reduce the productivity gap compared to Ukraine, but this is still well behind
Polish or Czech levels. In 2015, Belarusian GDP per employee was US$37,000compared to
US$63,000 and US$62,000 for Czechia and Poland, respectively.
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Figure 8. Trends in labour productivity per person employed, 1981-2015, in 2014 US$
(converted to 2014 prices with updated 2011 PPPs)
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Source: Based on The Conference Board. 2015. The Conference Board Total Economy Database, September
2015, http://www.conference-board.org/data/economydatabase/

After the initial transition crisis (from 1996 onwards), the rates of growth of labour
productivity of Belarus as well as other CIS economies were quite impressive until 2010.
However, the recent period shows a slowdown in labour productivity growth in all CIS
countries except Kazakhstan.

Figure 9 reveals that growth in Belarus during the late 1990s and early 2000s has been driven
by so-called Total Factor Productivity growth, i.e. improved efficiency in the use of capital
and labour - enabled by organizational changes, technology upgrading and other innovations.
The rate of TFP growth has slowed since about 2010. This suggests that renewed efforts to
stimulate innovation are necessary to sustain economic growth.



68

Chapter 3: Measuring innovation performance

Figure 9. Contributions of employment, capital accumulation and TFP growth to GDP
growth, 1998-2014
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In the majority of the European ex-socialist economies, the transition process has been
characterized by de-industrialization. Belarus is unique in that it has not de-industrialized to
the same extent (the share of industry is still above 40 per cent of GDP). This is quite
important as industry is still the main focus of R&D and innovation activities. However,
although the level of productivity in Belarusian manufacturing is above CIS economies, it is
five times lower than Austria, 2.5 times lower than in Czechia and two times lower than in
Israel. It is interesting that Israel, despite being a successful high-tech economy, has not
spread its technological achievements into the rest of manufacturing to the same extent (Table
12). This is a very important lesson for Belarus, which has an aspiration to become a high-
tech economy focused on ICT.

Table 12. Average rate of change of manufacturing value added per capita
1990-95 | 1996-200 | 2001-2005 | 2006-2010 | 2011-2012 | 1990-2012
Austria 0.82 0.04 0.93 2.46 -0.42 1.92
Belarus -7.61 3.33 10.20 13.03 1.57 4.76
Czechia -2.62 8.89 5.76 8.60 -0.99 3.02
Israel -0.02 3.65 0.90 2.07 0.02 0.86
Kazakhstan -4.71 3.34 6.09 7.52 1.65 2.85
Poland 13.01 4.62 5.61 8.82 1.42 8.99
Russia -10.08 6.29 5.53 6.93 1.98 -0.14
Ukraine -16.33 3.65 9.42 11.52 1.12 -0.66

Source: UNIDO Industrial Performance Index database
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Although Belarusian performance has been above other CIS economies, Belarus has faced
dwindling export opportunities in the period post-2008. Overall, the performance of Belarus
has been satisfactory regarding growth and productivity. However, its future growth - based
on productivity and innovation - is uncertain. Its preserved industrial capacity needs
rejuvenation given that increased service and knowledge content together with automation are
changing the nature of the industry.

3.2 Benchmarking of Belarus’ NIS

As mentioned above, improved international ranking is an explicit policy aim of the Belarus
authorities. The NSSID-2030 has targeted reaching improved positions in several indexes and
ratings until 2030. Specifically, the following targets are proposed to be achieved: top 40
countries in HDI; top 30 in Doing Business index; top 30 in ICT index. Also, in 2011, the
Council of Ministers established a target to enter by 2015 into the top 30 countries of the
Global Competitiveness Index (GCI); the top 50 countries of the Index of Human
Development; and the top 70 countries of the Economic Freedom Index.

A motivation behind the policy target to improve the country’s ranking on a specific index
represent a genuine wish to improve performance by taking easily understood benchmarks.
Also, benchmarking is useful for policy purposes as it provides an international perspective
on the position of the country. If used in a smart way it can provide a critical and unbiased
view of a country’s strengths and weaknesses. However, comparisons at face value or without
understanding of the underlying conceptual approach and country differences in terms of
levels of income and institutional differences may lead to misleading or irrelevant policy
conclusions.

Firstly, indicators are always only proxies of the real processes, strengths and weaknesses.
They are approximations of underlying categories and thus cannot always be used as direct
policy targets. For example, increasing R&D in the context of limited local demand may lead
to R&D capacities for which there is no real demand. Also, composite indicators and
international rankings tend to homogenise and standardize drivers of growth which are very
much country-, technology- and income-level specific. For example, innovation rankings
ignore far too much non-R&D and non-innovation drivers of productivity and growth which
are paramount for middle-income economies. Drivers of growth are changing over time as an
economy grows; and where countries stand in that respect should be recognized when
interpreting indicators.

In a nutshell, if taken critically, the positioning on international indexes for the purpose of
benchmarking may be useful, especially for a country like Belarus, which is not fully
represented in various international benchmarks. Table 13 below shows the international
rankings in which Belarus is present and where it is missing.
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Table 13. Belarus in various international rankings
Ranking Belarus is ranked?
Human Development Index Yes
Global Innovation Index Yes
Index of Economic Complexity Yes
UNIDO Index of Industrial Competitiveness Yes
THE (Times Higher Education) ranking of universities Yes
WIPO rankings Yes
E-Government Index Yes
ICT Index Yes
Doing Business of the World Bank Yes
Innovation Union Scoreboard No
WEF Global Competitiveness Report No
Global Entrepreneurship Monitor No
Academic Ranking of World Universities (Shanghai ) No
Bloomberg's Global Innovation Index No

With these caveats, it is useful to provide an assessment of the Belarus position in certain
rankings that could enlighten some of the existing challenges affecting the country’s NIS.
The analysis that follows addresses the most relevant policy issues that arise from the
different rankings, with a focus on the innovation capacity of Belarus. Belarusian Institute
BellSA has been producing annually very thorough and valuable analyses of the positioning
of Belarus in international rankings (see 2015 report BELISA «MexcTpaHoBasi OIleHKa
COCTOSIHUSI HAYYHO-TEXHUYECKON 1 MHHOBaMOoHHOU cdeprl Pecniybnnku benapyck Ha ocHOBe
aHajin3a MEXKAYHApPOAHBIX CTATUCTHYCCKUX OaHHBIX H peﬁTHHFOB U TOPCHIOKCHHUA 110
yay4iieHuto no3unmii Pecny6nuku benmapych B aTux peiitunrax»). This section does not
intend to repeat this type of analysis, but rather to shed a new light in view of available
evidence.

Human development

The UNDP Human Development Index (HDI) is considered as a better proxy of societal
welfare than GDP, which accounts for economic well-being but does not consider a long and
healthy life as well as the knowledge-level of population. HDI takes into account GNI per
capita but also takes into account life expectancy at birth and education level of population by
measuring mean years of schooling and expected years of schooling. So, even if the HDI
index does not account for inequalities, poverty, human security, and empowerment it does
constitute a rich measure of levels of development.

One of the major contributors to the 53rd place of Belarus on HDI rankings is the high
education indicators regarding current and expected years of schooling, which are
disproportionally high when compared to income level. Provided that other preconditions are
also in place, substantial investments in education represent a sound basis for improving the
Belarusian knowledge-based economy. However, education requires complementary inputs
and factors as learning also takes place on the job, not only in the classroom. So, for increased
productivity, workplace training is also important. The challenge is to integrate education into
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an effective national system of innovation through close links between educational and
productive systems at all levels.

Figure 10. Level of human development (x-axis) and change over 2000-2014 (y-axis)
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Global Innovation Index

The Global Innovation Index (GII) is a comprehensive statistical framework which gathers
data from more than 30 sources, covering a vast spectrum of innovation drivers. Its
conceptual framework stands on eight pillars, which include inputs (institutions, human
capital and research, infrastructure, market sophistication, business sophistication) and
outputs (knowledge and technology outputs and creative outputs).*

Figure 11 compares Belarus in different dimensions of the Global Innovation Index (Gll) to
its three types of peer economies: high income aspiration peers (Austria and Israel), two ex-
transition economies of Central Europe (CE) (Poland, Czechia), and three CIS peer
economies (Russia, Ukraine and Kazakhstan).

% Its conceptual framework stands on eight pillars which include inputs (institutions, human capital and
research, infrastructure, market sophistication, business sophistication), and outputs (knowledge and technology
outputs and creative outputs). However, cause and effect remain unclear. Business sophistication is as much
output as input. Also, its innovation outputs are much more representative of the world frontier economies and
regions rather than a reflection of growth drivers of middle- and upper-middle income economies. Still, its
impressive coverage of the range of innovation activities makes it a relevant benchmark for Belarus.
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Figure 11.  Relative position of Belarus in Global Innovation Index 2015 in relation to
three peer groups: aspiration peers, central Europe, and CIS (expressed in Gl scores)
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The main gaps between Belarus and high-income peers (Austria/lsrael) are substantial in all
dimensions except for a much smaller gap regarding market sophistication, which includes
proxies for credit, investments and trade/competition conditions. When compared to high-
income peers Belarus has disproportionally worse credit constraints, as opposed to very
favourable trade and competition conditions. Figure 12 breaks down the relative position
regarding three dimensions of market sophistication: credit, investment, and
trade/competition. When compared to high-income peers, Belarus has disproportionally worse
credit constraints than when compared to very favourable trade and competition conditions.
Its credit constraints (i.e. ease of getting credit, domestic credit to private sector, microfinance
gross loan portfolio as percentage of GDP) are similar to its CIS peers. Also, Belarus firms
enjoy better investment conditions than their CIS/CE peers (i.e. ease of protecting investors,
the market capitalization of listed companies, stock traded as percentage of GDP, venture
capital per GDP) and also slightly better trade and competition conditions (tariff rates, the
intensity of local competition) than their CIS peers.
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Figure 12.  Relative position of Belarus and peer countries on various dimensions of
market sophistication (based on Gl scores)
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However, the innovation capacity is driven not only by the quality of markets but also by the
quality of institutions, infrastructure, human capital and business. When compared to two
Central European (CE) peers Belarusian firms face much stronger constraints regarding
institutions and business sophistication. This latter dimension includes knowledge intensity of
the economy, innovation linkages and knowledge-absorption proxies. So, despite better
position regarding human capital, Belarusian firms face other constraints which may affect
their innovation capacity.

The biggest gap between Belarus and its high income and Central European peers is in terms
of institutions. This factor is in GIl decomposed on three dimensions: political, regulatory and
business environment (Figure 13).
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Figure 13. Relative position of Belarus in relation to three peer groups on institutional
metrics (+/- denotes gaps in terms of Gl scores)
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Belarusian business faces constraints (e.g. ease of starting business, of resolving insolvency
and of paying taxes), that are not so dissimilar from those in other peer economies. So the real
differences in terms of institutions are mostly confined to differences in the political and
regulatory environment (e.g. stability, government effectiveness, regulatory quality, rule of
law and costs of redundancy/dismissal).

Belarus also ranks very high regarding human capital and research factors. However, this
aggregate hides excellent scores in terms of education (education expenditure, government
expenditure per pupil, school life expectancy,® PISA results, pupil-teacher ratio in secondary
education) and tertiary education (tertiary enrolment, graduates in Science and Engineering,
tertiary inbound mobility)®™ and a lower position in relation to all peers in terms of R&D
(Researchers, GERD, QS university ranking of top three universities) (Figure 14). This gap
between a high ranking regarding education and low R&D capacity is a very important
structural feature of Belarus, which has a strong impact on the level and nature of innovation
capabilities.

% Total number of years of schooling that a child of a certain age can expect to receive in the future, assuming
that the probability of his or her being enrolled in school at any particular age is equal to the current enrolment
ratio for that age Source: UNESCO/GII

% The number of students from abroad studying in a given country, as a percentage of the total tertiary
enrolment in that country. Source: UNESCO/GII
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Figure 14.  Relative position of Belarus in relation to peer economies on GI1 human
capital and research dimensions
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Relative positions measured as ratios between Belarus’ Gl score and comparator country.

Innovation is a collective activity of many actors in the National Innovation System
interacting with global and regional value chain actors engaged in production and innovation
networks. In their innovation activities, local innovation actors are reliant on ‘industrial
commons’ or infrastructure and public or public-private institutions that provide
complementary inputs like R&D support, testing and measuring services, export promotion,
venture capital, public goods like physical, ICT and software infrastructure (‘infostructure’).
The technological upgrading towards knowledge-based activities and high-productivity
industry based on IT skills depends much more on ICT infrastructure than on physical
infrastructure alone. Gll data show that Belarusian general infrastructure® is much better
when compared to its ICT infrastructure.

In fact, when compared to human capital indicators, its ICT is lagging behind despite the
emerging islands of growth around software industry. This is quite important as it shows that
the Belarus software industry may be constrained in its future growth by poor local ICT
environment infrastructure (which in GII framework is measured by ICT access, ICT use, the
government’s online services, and online e-participation). Finally, resource efficiency and
ecological sustainability are not only public goods but also a complement to knowledge-based

% General infrastructure is measured as composite of electricity output per capita, logistics performance and
gross capital formation.
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growth. In that respect, Belarus is lagging behind advanced economies and is just slightly
ahead of its three CIS peers.”’

Figure 15.  Relative position of Belarus in relation to peer economies in terms of Gl
infrastructure dimensions
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Relative positions measured as ratios between Belarus’ Gll score and comparator country.

As a result, the innovation outcome is very similar to CE peers regarding knowledge and
technology outputs (knowledge creation, impact and diffusion) but there is a much bigger lag
regarding creative outputs (intangible assets, creative goods and services, online creativity).
This latter can be already explained by the ICT challenges indicated above. The gap in
creative outputs is even more striking given that Belarus fares better than its CE peers
regarding human capital and market sophistication.

In conclusion, Belarus is the most similar to its three CIS peers where it scores very similarly
regarding institutions, business sophistication, and creative outputs and is ahead of them
regarding human capital, infrastructure, market sophistication, and knowledge and technology
outputs. Overall, this results in a slightly better score of the country on the GII Index when
compared to its CIS peers.

% Ecological sustainability is measured as composite of GDP per energy use, the Yale University environmental
performance index, and I1SO environment certificates.
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Innovation Union Scoreboard (1US)

Another ranking, the EU Innovation Scoreboard (IUS), has become a dominant metric for
measuring the progress of EU economies regarding their innovation performance. Its
longevity, comparability, and comprehensive coverage have made it a standard composite
indicator within the EU - with its coverage spreading to other economies. However, we
should not forget its limits which are largely in its strong focus on R&D-based growth and
neglect of other innovation modes which are based on production practices, users’
involvement and engineering.*®

Belarus is not monitored through IUS. However, Belstat has produced 16 IUS indicators
based on which Belarus can be compared to the EU. This leaves nine indicators that are not
yet available for full comparisons. However, even this partial comparative picture based on 16
indicators offers highly policy-relevant insights.

The IUS considers human resources as one of the key enablers of innovation, and in that
respect Belarus shows an uneven picture compared to selected EU countries (Figure 16).%
Belarus scores better than the comparison countries regarding secondary education in the 20-
24 years age group. It scores less well in tertiary education in the 30-34 age bracket and in
new doctorates in the 25-34 years age group. These findings suggest that the young
generation in Belarus is relatively well endowed with general skills, but much less so
regarding R&D competencies.

% On the other hand, 1US does involve non-R&D activities data as much as they are available from the EU
innovation surveys. It is important to recognize that growth is a much broader phenomenon, and the IUS is
capturing very well its R&D-based component. In that respect, its usefulness is relatively smaller for less
developed EU economies or middle-income economies when compared to those whose firms operate at the
technology frontier.

% Other EU countries were selected for comparison due to lack of available data for other comparators.
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Figure 16.  Relative position of Belarus compared to EU peer economies regarding
IUS human resource indicators
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Regarding the percentage labour force with tertiary education across all age groups, Belarus

scores below Russia, Ukraine, and Israel, and is on par with Kazakhstan and Poland, but

above Austria and Czechia (Table 14).
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Table 14, Share of labour force with tertiary education (per cent)

2009
Russia 53.6
Ukraine (2014) 45.8
Israel (2008) 45.1
Kazakhstan 24.9
Poland 24.5
Belarus 24.3
Austria 18.9
Czechia 16.4

Source: World Bank Development Indicators 2016

GII indicators (Figure 10) showed that Belarus scores low regarding investments in R&D. A
comparison with its EU peers further confirms low investments in R&D by business and by
public sector even when we take into account differences in income levels (Figure 17).

Figure17.  R&D expenditures in Belarus and the EU peer economies
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OR&D expenditure in business sector as % of GDP

B R&D expenditure in public sector as % of GDP

Source: Science and innovation activity in the Republic of Belarus, 2015, Statistical book, National Statistical
Committee of the Republic of Belarus, Minsk 2015

Also, GERD has not been increasing but has remained at the level of around 0.7 per cent of
GDP for the last 20 years (Figure 18). This reflects a deficit towards the greater role of R&D
in innovation and absorption of foreign knowledge. The forecasted gradual increases
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contained in SPID and NSSED in both the short- and medium-term should, if adequately
implemented, contribute to improve this situation.

Figure 18.  GERD as a share of GDP, per cent
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Unlike Russia and Ukraine, which had to downsize their R&D activities radically during the
transition period, the shock of the 1990s was less intense in Belarus regarding R&D. For
instance, the share of R&D personnel in the labour force has remained at 7 per cent, similar to
Poland (Figure 19). This leaves Belarus with an R&D sector that seems far too small in size if
it is to grow based on R&D and technological capability.
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Figure 19.  Total R&D personnel per thousand labour force (Head Count)
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What makes Belarus exceptional is that although the human and financial resources
committed to R&D are relatively small overall, they are strongly concentrated in the Business
Enterprise Sector (BES) (Figure 20 and Table 14).
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Figure 20. GERD/GDP (x-axis) and share of BES in performing R&D (y-axis) in
2012, per cent
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For instance, Poland, which is very similar regarding relative investments and labour force
concerning R&D, has a much lower share of the business sector in both R&D spending and
employment (Table 15). As far as employment, this phenomenon is as recent as ten years
earlier, when R&D concentration in the BES in Belarus was less pronounced than it is today.

Table 15. Share of the business sector in total R&D employment, per cent

2002 2011
Belarus 48.6 64.1
Russia 65.3 57.1
Austria 51.8 54.3
Ukraine (2003) 45.1 47.9
Czechia 41.6 46.7
Kazakhstan (2000) 15.2 28.7
Poland 9.2 19.8

Source: UNESCO S&T statistics database

Is the strong concentration of Belarusian R&D in the BES a desirable feature or a weakness?
If taken in isolation, it does represent a positive feature as it resembles the relative structure of
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R&D in economies of much higher income levels. Radosevic (2011*%°) shows that BES-
dominated R&D systems are characteristic of countries with incomes above US$15,000 per
capita. However, we should bear in mind that in the case of Belarus, the BES is not the major
origin of finance for its own R&D. It is largely funded by the Government (cf. also chapter 4).

Only 26 per cent of Belarusian manufacturing firms conduct in-house R&D activities in
manufacturing compared to 33 per cent of Polish firms at a similar level of relative R&D
expenditures (Figure 21). The gap is even bigger in training activities where the frequency of
these activities is well below Poland. Belarus firms also rely less on external R&D. This
feature is even more striking if we take into account that the industry structure of Belarus is
characterised by a much higher share of big business, which is usually by and large R&D-
active.

Figure 21.  Share of manufacturing firms with in-house, contracted R&D and
training activities, 2012
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However, as already pointed out in the first innovation performance review of Belarus*™
when compared to other countries, local firms are innovation-active. Figure 22 below shows
that share of innovative companies and the commercial importance of innovation is above
Poland and Russian Federation in both respects. Although with a lower share of innovative
firms when compared to other EU peer economies, the business relevance of innovation

100 5 Radosevic, (2011) Science-industry links in Central and Eastern Europe and the Commonwealth of
Independent States: Conventional policy wisdom facing reality, Science and Public Policy, 38(5), June 2011
101 UNECE (2010). Innovation Performance Review: Belarus. United Nations: New York and Geneva.
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activities of Belarusian firms is higher than in Slovenia, Ireland and Austria. So, empirical
evidence shows Belarusian firms are innovation-active, but the nature of their innovation
activities is very much non-R&D oriented (Table 15).

Figure 22.
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Source: Science and innovation activity in the Republic of Belarus, 2015, Statistical book, National Statistical
Committee of the Republic of Belarus, Minsk 2015

Table 16 below shows that innovation activities of Belarus firms are characterized by an
exceptionally high share of non-R&D innovation expenditures. So, innovation in Belarus is
largely about the acquisition of equipment and machinery rather than about intangible
activities like R&D and training (cf. chapter 4). When Belarus firms innovate their innovation
activities are production-oriented, i.e., geared towards improved manufacturing processes.

Table 16. Non-R&D innovation expenditures, share of turnover, selected countries
Non-R&D innovation expenditure as % of turnover

Belarus 1.9

Poland 1.02

Czechia 0.69

Slovenia 0.56

Spain 0.39

Austria 0.35

Source: Science and innovation activity in the Republic of Belarus, 2015, Statistical book, National Statistical
Committee of the Republic of Belarus, Minsk 2015
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These features of innovation activities are further explained by the fact that innovation
activity in Belarus is confined to a small circle of large enterprises. IUS data show a striking
feature of the Belarusian innovation system which could be described as a ‘black hole’- a very
low share of SMEs that are innovators and that are engaged in any innovation activity (Figure
23). This feature is very strong when compared to all EU peer economies.

Figure 23.  SMEs: a “black hole” in Belarusian innovation activities
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This structural deficit in the spectrum of innovation activities may have strong effects on the
dynamics of innovation activities. First, it signals a lack of both small specialized suppliers
and diversity of innovation efforts. These two roles are usually those that cannot be fulfilled
by large enterprises. Second, it shows very limited scope for ‘creative destruction’ or
opportunities for takeovers of technologically promising small firms by large firms and the
scope for experimentation which is possible only at the SME level. Finally, it reduces the
scope for autonomous and generic expansion of SMEs given a tiny share of innovative SMEs.

So, when compared to other CIS and Central European economies, Belarus is distinct in that
it has preserved the organizational capabilities of large firms which are drivers of innovation
and R&D activities in developed economies. However, in Belarus, these firms cannot rely on
the range of SMEs as specialized suppliers and as co-creators of industry dynamics. The
preservation of organizational capabilities of large firms has been paid for by the lacking
dynamics of interactions between large and small businesses.
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WEF Global Competitiveness Report

Another important benchmarking instrument is the WEF Global Competitiveness Report.
Belarus is not yet part of this system which deprives it of important benchmarking insights
and profile. However, as part of its efforts to benchmark itself internationally at least in some
components of the WEF GCR framework, the government has been regularly funding a study
which uses WEF data and criteria in positioning Belarus regarding innovation capacity.

Table 17 shows results of the part of WEF survey for 2015 conducted by BellSA, which is by
and large based on subjective assessment of the business community. This survey has not
been verified by the WEF team, but authors have tried as much as possible*®? to comply with
the requirements of the survey and it could be used as a valid comparative tool. It shows the
position of Belarus within the context of peer economies regarding several critical dimensions
of innovation capacity. Indicators are a mix of ‘hard’ indicators and rankings from 1-7 in the
case of subjective assessments. After considering the relative position of Belarus in relation
to its peers as well as on absolute values of evaluations, we may draw a number of
conclusions.

First, although in absolute terms Belarusian firms evaluate the availability of the latest
technologies and firms-level technology absorption as satisfactory (assessments are around
the 4.17 mark), in relative terms, this puts Belarus at the bottom end of the peer economies.
Second, the biggest lag of Belarus is regarding companies spending on R&D (only 2.92)
which shows that despite a high relative share of R&D expenditures in BES this is far from
satisfactory given a very low overall share of R&D expenditures in BES. In this respect,
Belarus is quite similar to Poland. This also shows that subjective assessments by a business
community well reflect hard data on R&D expenditures in BES. Third, a striking fact is that
business perceives that there is a quite high availability of scientists and engineers in the
country, but this does not seem to convert into satisfactory collaboration with universities or
the quality of scientific research institutes. On the other hand, this may not be a surprise given
very low spending for R&D at universities despite several successful attempts to
commercialise R&D results through spin-off companies.

This situation suggests that R&D institutes are not geared towards the needs of the business
sector. However, given that Belarusian R&D is by and large oriented towards the corporate
sector this seems quite counter-intuitive and deserves further scrutiny. Finally, Belarus is
very marginally involved in world frontier technology activities as demonstrated by extremely
low PCT patents per capita. This is partly due to challenges to the IPR support system and
government procurement policy but is mainly due to the production orientation of Belarusian
R&D. Belarusian innovation effort is much more around domestic technology effort and
production activities than R&D and technology activity as an independent source of growth.,
Similar to Russia and Ukraine, the impact of FDI on technology transfer is also low mainly
due to a low share of FDI.

1023 aK TN Te b HBIH OTYET O HAYYHO-HCCIEI0BATEIbCKOM PaBoTe «MEKCTPAHOBAS OLEHKA COCTOSHUS HAydHO-
TEXHUYECKOH M WHHOBaUMOHHON cdepbl PecryOmuku bemapych Ha OCHOBE aHann3a MEXAyHApOIHBIX
CTaTHCTHYECKHX JIAHHBIX M PEHTHHTOB U TPEJUIOKEHUS N0 yIy4IIeHUIo no3unnii Pecrryonmku benapych B aTnx
peiitunarax», I'ocyaapcTBeHHBIH KOMUTET 1O HayKe W TexHosorusm Pecryomuku Benapycs, 'ocynapcTBenHOe
yupexaeHue «benopycckuii MHCTHTYT CHUCTEMHOTO aHaiu3a W HMH(OPMALMOHHOro oOecIlieueHHs Hay4dHo-
texHudeckoi cheps» (I'Y «benICA») V/IK 339.9:338.1;339.9:330.34;338.2 Ne rocpeructpanuu 20151401.
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Table 17. Belarus in ‘innovation part’ of WEF GCR 2015

Israel | Austria | Czechia | Poland Kaz. Russia | Belarus | Ukraine

Availability of latest

technologies 6.28 6.03 5.21 4.45 4.39 4,22 4,18 411
Israel | Austria | Czechia| Kaz. Russia | Ukraine | Poland | Belarus

Firm-level

technology

absoprtion 6.05 5.68 4,95 4.36 4.25 4.23 4.20 4.17
Israel | Czechia | Austria | Poland Kaz. |Belarus| Russia | Ukraine

FDI and technology

transfer 5.37 4,98 4.63 4.63 4.07 3.88 3.77 3.69
Israel | Austria | Czechia | Belarus | Russia | Poland Kaz. | Ukraine

Capacity for

innovation 5.82 4.96 4.60 3.91 3.77 3.76 3.75 3.64
Israel | Austria | Czechia | Russia | Poland | Ukraine | Belarus | Kaz.

Quality of scientific

research institutions 6.27 5.01 4,55 3.96 3.88 3.77 3.47 3.22
Israel | Austria | Czechia | Russia | Ukraine | Kaz. | Belarus| Poland

Company spending

on R&D 5.31 4.80 3.70 3.16 3.13 3.12 2.92 2.83
Israel | Austria | Czechia | Russia | Poland | Ukraine | Kaz. [ Belarus

University-industry

collaboration in

R&D 5.50 4.68 4.00 3.63 3.50 3.50 3.29 3.10
Israel | Belarus | Ukraine | Austria | Czechia | Poland | Russia Kaz.

Availability of

scientists and

engineers 5.20 4.40 4.33 4.27 4.24 4.17 4.06 3.88
Israel | Austria | Czechia | Poland | Russia | Ukraine | Kaz. [ Belarus

PCT patents,

applications / million

population 230.05 | 166.31 | 15.83 7.15 7.13 3.19 1.05 1.04

Austria | Israel | Czechia | Poland Kaz. |Belarus| Russia | Ukraine

Intellectual property

protection 5.51 4,57 3.92 3.75 3.65 3.22 3.02 2.66
Israel | Austria Kaz. Russia | Poland | Belarus | Czechia | Ukraine

Government

procurement of

advanced tech 4.34 3.66 3.42 3.34 3.24 3.08 2.98 2.87

Source: BellSA 2015 Innovation and Company Survey
“Kaz.” denotes data for Kazakhstan.

ICT index and e-Government index

ICT today represents probably the most significant infrastructure for firms as well as an area
of business in itself. So, the extent to which Belarusian enterprises and population have
access, are using, and the degree to which they possess skills to use ICT are important
determinants of the overall innovative capacity of the economy. Figure 24 below summarises
the gaps and leads of Belarus in ICT access, use and skills in relation to peer economies as
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measured by the ITU indexes. These data are based on composite indicators for access, use
and skills to use ICT and Belarus is taken as a reference case.

Figure 24.  Gaps and leads of Belarus in ICT access, use and skills relative to peers
(+ leads; - shortcomings in ICT Index)*
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*Note: Three sub-indexes are composed of the following indicators.

IDI ACCESS SUB-INDEX (Fixed-telephone subscriptions per 100 inhabitants; Mobile-cellular telephone subscriptions per
100 inhabitants; International Internet bandwidth per Internet user (Bit/s); Percentage of households with a computer;
Percentage of households with Internet access).

IDI USE SUB-INDEX (Percentage of individuals using the Internet; Fixed (wired)-broadband subscriptions per 100
inhabitants; Active mobile-broadband subscriptions per 100 inhabitants)

IDI SKILLS SUB-INDEX (Adult literacy rate; Secondary gross enrolment ratio; Tertiary gross enrolment ratio).

Belarus scores very high regarding skills to use ICT, which is related to its superb ranking
regarding education indicators. In that respect, it leads in relation to all peer economies. It also
leads ahead of the CE and CIS peer economies, but it lags behind Austria and Israel regarding
access to ICT as reflected in Internet access indicators and other indicators. However,
concerning actual use of ICT, it is ahead of only Kazakhstan and Ukraine and behind all other
peer economies. This suggests that real potential regarding skills to use and access to ICT is
not yet followed by the actual use of ICT. Table 18 below further confirms this picture. It
shows that the access to fixed telephony, fixed broadband and Internet bandwidth is quite
high in Belarus. However, the share of individuals using the Internet as well as mobile phones
is not yet at the Central European level. In part, this may reflect the structure of the economy
which is not dominated by SMEs but by large firms.
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Table 18. ICT Indicators: Belarus compared to peer economies

Belarus|lsrael |Austria |[Russia |Kaz. Ukraine |Czechia|Poland

Fixed-telephone lines
/ 100 population 48.50( 44.81] 39.42| 28.47| 26.67| 26.15] 18.66] 13.87

Belarus|Austria |Israel [Czechia|Russia |Poland |Kaz. Ukraine

Fixed-broadband
Internet subscriptions
/ 100 population 28.84| 26.01) 25.67/ 17.03| 16.62] 15.61| 11.60f 8.83

Belarus|Austria |Czechia|lsrael |Poland |Ukraine |Kaz. Russia

International Internet
bandwidth, KB/s per
user 139.90| 128.49| 111.20| 100.46| 73.03| 52.88| 49.84| 41.25

Austria |Russia |Poland |Kaz. Belarus|lsrael [Czechia|Ukraine

Mobile-broadband
subscriptions / 100
population 62.83] 60.13] 58.52| 56.55| 55.00 52.98] 45.32] 5.43

Austria |Czechiallsrael [Poland |Russia |Belarus|Kaz. Ukraine

Individuals using
Internet, % 80.62| 74.11) 70.80| 62.85| 61.40] 59.02] 54.00, 41.80

Kaz. Austria |[Russia |Poland [Ukraine |Czechia|lsrael |Belarus

Mobile telephone
subscriptions / 100
population 180.50| 156.23| 152.84| 150.02| 138.06| 131.25| 122.85| 122.50

Source: BellSA 2015 study and ITU database
“Kaz.” denotes data for Kazakhstan

Figure 25 below shows a similar picture with regards to dimensions of the e-government
index. Belarus leads regarding human capital in relation to both developed, CE and CIS
economies. It is ahead of CE and CIS regarding telecom infrastructure but trails behind all
three groups on the online services and e-participation. Thus, it can be suggested that the
potential for much more intensive use of ICT in government has not been converted into
actual use.
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Figure 25.  e-government index and its dimensions in Belarus and peer economies
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Source: UN e-Government Survey 2014

3.3 Selected STI indicators that measure technology upgrading

Technology upgrading is the process by which economies move from technologically low-
value to relatively technologically high-value activities. It is a multidimensional conceptual
framework which goes beyond R&D in explaining the building of technological capabilities
which drive long-term growth. Some indicators of measurement of technology upgrading of
the economies moving from middle to high-income status may be thus particularly relevant
for Belarus.

Patents, ISO certification and trademarks

As countries move up towards the technology frontier patenting becomes more necessary. As
economic activities move towards the technology frontier, transnational patenting also
augments. This pattern may be somewhat different in very large catching-up economies
where domestic patenting may continue to play an important role. However, their
transnational patenting as a proxy for world frontier technology effort should continue to
increase.

Figure 26 below shows the relative number of resident patent applications per GDP. It
indicates that domestic technology effort is quite intensive in Belarus, and the country is at
the top of its peer group. This could also be a reflection of the relative closeness of the
domestic technology market and the lack of openness in which domestic technology effort
would be substituted by foreign knowledge as is the case of Central Europe.
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Figure 26.  Resident applications per US$100 billion GDP (2011 PPP) (by origin)
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Source: WIPO statistics database. Last updated: December 2015

The domestic technology effort intensity is somewhat lower when expressed relative to labour
force, but is similar to Russia and well above Central Europe (Figure 27). However, we also
notice a drop in relative intensity of patenting after 2008 and especially during the last two
years. As there have not been significant changes in the IPR market, this probably reflects a
tightening financial situation of firms, including tight credit constraints and the lack of
potential demand for domestic technological activities (cf. chapter 4).

Figure 27. Resident patent applications per 1,000 labour force
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It is not expected that countries of Belarusian technology and income level would be much
more active in world technology frontier activities, but the relative involvement of Belarus is
still below Ukraine and well behind the Central European peers. This suggests that the R&D
and innovation system of Belarus is very much production-oriented, which may become a
constraint for high-value-added growth in the longer run.

ISO Certificates are proxies of capability to produce at the required level of quality. 1SO
certificates 9001 are a generic management standard that indicates there are in place
businesses process which should guarantee operational efficiency (though not necessarily its
improvement). However, this is an important area of technological activity especially for
middle-income economies that do not compete with technology. Figures on 1S09001
certificates shows that Belarusian firms only recently became involved in systematic
improvements of quality (figure 24). Still, the number of 1SO certificates per capita of Belarus
is well below Central Europe, Austria and Israel. This ranking may be due to a relatively
weak involvement of Belarus and other CIS economies in global and EU value chains where
quality procedures are sine qua non. Radosevic and Kravtsova (2011)'% show that production
capability proxied by 1SO9001 can be one of the most significant determinants of productivity
growth in countries with economies in transition.

Figure 28. ISO certificates 9001 per million population

1.800

1.600

1.400

1.200

1.000

800

600

400

200

0 ey T T T T T T T 1 T 1 1

1 T T T T T T
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
—Austria ——Belarus - Czechia - - Israel —s=—Kazakhstan —s=—Poland - Russia - - Ukraine

Source: 1SO Database

Trademark applications can be a proxy for developed production capability regarding firm
(product) differentiation. They also proxy for marketing innovation and measuring firm
activity regarding differentiated production capability or brand. Although there has been a

103y, Kravtsovaand S. Radosevic, Are systems of innovation in Eastern Europe efficient? Economic Systems
(2011), Volume 36, Issue 1, March 2012, Pages 109-126 doi:10.1016/j.ecosys.2011.04.005
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significant rise of Belarus regarding trademarks, the current situation puts it at a similar gap as
regarding 1SO certificates (Table 19). This suggests that differentiation of service firms in
Belarus is still below its peer CE and developed economies.

Table 19. Trademarks applications abroad by residents per 1,000 labour force'®
2010-2014, average
Austria 18.69
Czechia 4.92
Poland 3.67
Israel 3.23
Belarus 0.45
Russia 0.32
Ukraine 0.26
Kazakhstan 0.09

Source: WIPO database

Similar to trademarks, data on industrial design shows a relatively low ranking of Belarus in
relation to Central Europe and its favourable position in relation to CIS (Table 20).

Table20.  Resident industrial design count per million population (by origin)*®
2010-2014, average
Austria 412.8
Czechia 183.4
Slovenia 160
Ukraine 100.4
Belarus 29.2
Russia 21
Kazakhstan 7.6
Source: WIPO

R&D capability

R&D can be considered to be undertaken both as a directly relevant commercial activity but
also as a public activity whose main aim is a generation of new knowledge with indirect
commercial relevance. Hence, its links to growth and productivity are far from

104 Unlike patents, trademark registrations can potentially be maintained indefinitely, as long as the trademark
holder pays the renewal fees and actually uses the trademark. Trademark rights are limited to the jurisdiction of
the authority that issues the trademark (WIPQ definition).

195 Industrial designs refer to the ornamental or aesthetic aspects of a useful article, including compositions of
lines or colours or any three-dimensional forms that give a special appearance to a product or handicraft. The
holder of a registered industrial design has exclusive rights against unauthorized copying or imitation of the
design by third parties. Industrial design registrations are valid for a limited period. The term of protection is
usually 15 years for most jurisdictions.
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straightforward.'® Literature conventionally accepts that R&D has two faces.'®” One is as
being the driver of world frontier innovation, and another as a driver of imitation activities or
as a factor of absorptive capacity. It seems that R&D plays a different role in economies at
various levels of development. For example, middle-income economies tend to grow more on
imitation activities while transition towards high-income groups requires a shift towards
frontier technology activities. So, in both groups, R&D plays an important but different role.
In middle-income economies, R&D has a significant role in terms of absorptive capacity or
capacity to use effectively knowledge from abroad in addition to its role as a driver of world
frontier innovation.

Data on scientific and technical journal articles per million inhabitants (Table 21) shows that
regarding S&T articles per capita, Belarus is at half of the Russian level and lags behind
Central Europe and developed economies.

Table 21. Scientific and technical journal articles per million inhabitants
(average 2007-2013)

Israel 1462
Austria 1323
Czechia 1150
Poland 637
Russia 222
Ukraine 129
Belarus 114
Kazakhstan 24

Source: World Bank Development Indicators database

This is further confirmed not only by the number of papers per capita but also by indicators of
scientific quality (Table 22). In part, this may be a reflection of the inward orientation of the
science system which is not widely engaged in international scientific communication and has
therefore generated fewer international citations than comparison countries. It may also be the
result of funding and human resources constraints, among other challenges to the country’s

“knowledge triangle”.**®

106 slavo Radosevic, The role of public research in economic development, In EU (2016) Science, Research and
Innovation performance of the EU. A contribution to the Open Innovation

Open Science Open to the World agenda 2016, pp.119-139

197\, Cohen, and D. Levinthal, Innovation and Learning: Two Faces of R&D, Economic Journal 99 (1989),
569-596.

198 See Government of Belarus (2016). “Analysis of the problems interfering in the interaction between higher
education, research and innovation in the Republic of Belarus” of TEMPUS project 543853 on “fostering the
knowledge triangle in Belarus, Ukraine and Moldova”. Project approved by Council of Ministers of the Republic
of Belarus by Order 742 of 31 July 2014 “on the approval of technical support projects”.
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Table 22. Indicators of science quality and impact (based on Scopus database)'%°
H-index' Citations per Document"
Israel 496 21
Austria 449 19
Russia 390 7
Poland 371 10
Czechia 294 11
Ukraine 174 5
Belarus 122 6
Kazakhstan 64 5

Source: SciMago (Scopus database)
" Number of articles that have received at least H citations. It quantifies countries’ scientific productivity and its

scientific impact.
" Average citations per document published in the 1996-2014 period.

Since 1996, the publishing profile - except for a few fields - has not changed significantly
(Figure 29). The biggest contributors are Physics and Astronomy, Engineering, Material
Science and Chemistry. Physics and Astronomy have increased their share in overall
publications by 3.7 percentage points while the share of Material Science has decreased by
2.9 percentage points. Physics is an area of traditional strength in CIS countries, and this
reinforcement of the past areas of excellence does not surprise.™™ It is encouraging that
computer sciences have a share of 5.7 per cent. However, the overall share of other new

dynamic areas like life sciences is still relatively low.

199 The SCImago Journal & Country Rank is a portal that includes the journals and country scientific indicators
developed from information contained in the Scopus® database (Elsevier B.V.).
119 5Javo Radosevic and Esin Yoruk (2014) Are there global shifts in world science base? Analysis of catching
up and falling behind of world regions, Scientometrics, June, 101: pp. 1897-1924, DOI 10.1007/s11192-014-

1344-1
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Figure 29.  Shares of scientific publications in 2005-15 period (x-axis) and changes in
shares between 2005 - 2014/1996 — 2004 (y-axis)
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Knowledge and technology exchange with the global economy

A successful technology upgrading is never an entirely autonomous process but is always
linked to the inflow of foreign knowledge skills, which are coupled with intensive domestic
technology effort. ! Interaction with the global economy is difficult to capture since
technology transfer happens through capital equipment import, and this is embedded in modes
of FDI, networks and subcontracting or is disembodied (licences). However, the modes of
transfer by themselves cannot be taken as proxies of the real knowledge transfer that has
taken place. For example, FDI can bring knowledge and generate spill-overs, but equally, it
may lead to insignificant or negative spill-overs. Thus, the technology balance of payment of
countries may relate to real flows of knowledge, but also reflect an instrument of transfer
pricing of MNEs.

Trade in high tech could be considered as a relevant proxy for technology structure of trade,
although the share alone does not capture at which value-added segments countries that
export high-tech operate. Also, it does not capture a share of domestic value added in gross

1115 Radosevic, (1999) International Technology Transfer and ‘Catch Up’ in Economic Development, Edward
Elgar: Cheltenham.
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export. Unfortunately, Belarus is not part of the new trade in value-added database
(OECD/WTO), which could shed interesting insights on the local situation in Belarus. Figure
30 below shows shares of high technology exports as a percentage of manufactured exports.
High technology exports are products with high R&D intensity, such as in aerospace,
computers, pharmaceuticals, scientific instruments, and electrical machinery. Belarus ranks
below comparators in that respect. This shows not only the structure of Belarusian exports but
also a limited involvement in global value chains.**?

Figure 30. High-technology exports (share of manufactured exports, per cent)
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Still, technology content of trade cannot be reduced to a high-tech category especially if we
do not have data on domestic value-added levels. As an alternative, to avoid the problem of
narrow definitions - like “high-tech”, which ignores value-added differences - the broad
category of complex industries is considered, which include SITC Rev3 categories 5, 71-79,
87 and 88. It is assumed that export in these industries is on average of somewhat higher
complexity than in other industry groups.**?

12 A high share of high-tech in Kazakh exports denotes a very low share of manufacturing in overall exports.
3 For the use of complex industries data in the context of Central Europe see Bohle Dorotea and Bela
Greskovits (2012) Capitalist Diversity on Europe’s Periphery, Cornel University Press: Ithaca.
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Figure 31.  Share of exports of complex industries in total exports***
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A picture based on the share of complex industries in total exports shows a much more
favourable picture of Belarusian exports, which suggests that its export sector is not about
high-tech, but equally, it is not about labour-intensive industries and low-tech. Although the
proportion of complex industries in export is above CIS peers, it is behind CE and developed
country peers but as in other CIS its share of export is declining. This could be a sign of
certain constraints due to the isolation of the country from international global value chains.
On the other hand, ICT services are a newly emerging growth area of the Belarusian
economy, which seems very promising but which is still not yet a macro driver of growth of
the economy. It is encouraging that the share of ICT services of Belarus (similar to Ukraine)
keeps rising and has reached a share of close to 2 per cent of total trade (Figure 32). IT is still
well below the Israeli proportion of 16 per cent of exports, but this does seem to be a robust
trend and Belarus figures show a very much positive outline when compared to central
European peers.

114 Note: Complex industries include the following categories: 5. Chemicals and related products, n.e.s., 77.
Elec Mach Appar, Parts, Nes 74. General Industry. Mach.,Nes; 73. Metalworking Machinery; 75. Office
Machines, Adp Mach; 79. Other.Transport Equipment; 88. Photo. Apparat. Nes; Clocks; 71. Power Generating
Machines; 78. Road Vehicles; 87. Scientific Equipment Nes; 72. Special Industry Machinery. 76.
Telecomm.Sound Equip. Etc.
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Figure 32.  Export share of ICT services as a share of total trade (computer services,
information services and telecommunication services)
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Foreign direct investment and licenses as a proxy of knowledge exchange

FDI is a potential source of technology upgrading. Integration into the global economy and
foreign direct investment (FDI) can act as important catalysts for change, but equally, they
alone are not the drivers of technology upgrading. As literature suggests, their effects on
upgrading are highly differentiated and dependent on indigenous technology effort. Still, FDI
represented the potential for technology upgrading and provided that FDI presence is coupled
with domestic technology effort they may represent a powerful lever for technology
accumulation. Also, outward FDI indicates the strength of organizational capabilities of local
firms and their capacity to access foreign markets and source technology from abroad.

In the past, levels of FDI in Belarus have been well below CE peers. In the post-2008 period,
Belarus is gradually catching up. Considering the unfavourable global and EU economic
context, it is quite encouraging to see that the share of FDI in the post-2008 period in Belarus
is similar to other peer economies (except Kazakhstan) (Figure 33). However, flows are still
low in absolute terms for a growth strategy based on high quality value-added (cf. chapter 2).
Also, the lagging behind of the globalization of domestic firms is confirmed by figures on a
low share of outward FDI, where Belarus ranks behind all peers.
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Figure 33.  Foreign direct investments, 2008-2014 (average)
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The alternative channel of knowledge exchange is licences or knowledge in disembodied
form. High shares of charges for the use of intellectual property for middle-income economies
should be seen in a positive light as a sign of inflows of foreign knowledfge. Figure 34 below
shows that share of these payments is rising, but also that Belarus lags behind its peers (with
exception Kazakhstan).
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Figure 34.  Royalties and licence fee payments' (share of total trade, per cent)
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34 Identifying strength and bottlenecks in national innovation performance

The overall conclusion of the comparative analysis of Belarus’ performance in international
rankings as well as indicators that are relevant for technology upgrading is three-fold. First,
the potential for technology upgrading of Belarus is very firmly rooted in the CIS growth
model and thus shares with countries in this region (e.g. Russian Federation, Ukraine and
Kazakhstan) several structural features. The gap between developed and Central European
peers is the biggest in the intensity of technology upgrading, R&D and technological
capability. Second, Belarus does well regarding infrastructural (human and physical capital
based), but lags regarding lacking structural change and firm-level capabilities. Third, similar
to the CIS peers Belarus lags behind regarding intensity of interaction and knowledge
exchange with the global economy. The country remains loosely connected to GVCs and, has
a low share of FDI, even though post-2008 it has become more similar to its peers.

Still, some positive developments have occurred in recent years that could help revert this
deficit. Scientists of Belarus have participated in the EU 7th Framework Programme for
Research and Innovation and "Horizon 2020" (cf. chapter 4). The country has undertaken
successful innovations in the development of space industry; nanotechnology, optics and
information technology. It is encouraging that its share of ICT is growing and may become a
major driver of macro growth if this sector continues to expand. Indeed, some companies of
the Hi-Tech Park have managed to become world leaders in their fields.

Another aspect of the national system of innovation of Belarus is that it is very much oriented
towards production capability or supporting problem-solving in the business enterprise sector.
There is extensive support for new technology-based firms (NTBFs), but these efforts have
not yet been reflected in any comparative indicators except in the export of ICT services.
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Nevertheless, NTBFs are vital as knowledge brokers and specialised suppliers. Their growth
is eventually dependent on the growth of large firms especially given that “gazelle” types of
NTBFs are still in their early stages of internationalization with only a few high-profile
exceptions (cf. chapter 4 for analysis of a dual path of technology upgrading in Belarus).

The production orientation of public R&D is visible in the high share of applied R&D at
universities as well as through a very low proportion of blue sky basic research and close
links between companies and universities (e.g. through commercialization activities of
universities) (see chapter 2). Thus, the Belarusian R&D system is very much downstream-
oriented when compared to its peer countries like EU new members States.

Furthermore, the business sector does not have developed in-house R&D and in that respect,
the extramural R&D (academy and universities) plays the role of a knowledge-intensive
service industry while branch R&D is de facto not very developed. The production-oriented
R&D system is further reinforced by the low-risk approach to public funding of R&D with
guaranteed return on budgetary funds.

Since the time of the first Innovation Performance Review, there has been further
strengthening of the NTBFs path of technology upgrading of Belarus which is to be praised.
This is visible through strengthening of two major technology parks and through successful
operation of NTBFs and their good export performance. This is coupled with State support
through financial and other incentives. However, a pending challenge is to enhance the other
path (large enterprises) and to promote complementarities between the two paths (see
chapter 4).

A new perspective argues that it is an innovation ecosystem rather than NTBFs or large firms
per se that are driving innovation. In other words, large firms (such as Apple) interact with
small technology-based firms (such as software companies developing apps for Apple
products) which innovate based on large enterprises’ stable technology platforms.**®

Research shows that high growth firms are not necessarily high-tech firms and the capacity of
a policy, or a State modernization project, to target such firms is expected to be quite limited.
An alternative objective would be to think of NTBFs as new actors in industrial and
knowledge systems which can foster structural change and productivity growth through
linkages with other firms.

Elsewhere, the majority of NTBFs are not a direct and independent source of growth, but
rather an indirect source of new knowledge, employment and value-added. They require a
market (users) for the new technologies produced. The main drivers for the growth of NTBFs
are large firms, provided that they are innovation-oriented. So, instead of only focusing on
NTBFs, Belarusian RDI policy should focus much more on how to enhance the innovation
behaviour of large firms. These agendas include reconsiderations of corporate governance,
competition policy and strengthening links between large and small firms and the inclusion of
large firms into global and regional value chains as subcontractors.

15 M. Mandel, (2011) Scale and Innovation in Today’s Economy, Progressive Policy Institute, Policy Memo,
December.  p.6.  Available  from:  http://progressivepolicy.org/wp-content/uploads/2011/12/12.2011-
Mandel_Scale-and-Innovation-in-Today’s-Economy.pdf
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3.5  Recent changes on methodology of statistics collection of innovation statistics

The first innovation policy review of Belarus had recommended the Government to update its
methodology for the collection of innovation statistics with the goal to follow internationally-
agreed standards in similar areas of statistical practice. Such reform would improve the
benchmarking of national innovation performance levels across a broad range of EU and non-
EU countries based on a common methodology. In order to introduce important components
of internationally-accepted standards, the following measures were proposed:

e Adoption of a R&D survey according to the OECD (2002) Frascati Manual, Proposed
Standard Practice for Surveys on Research and Experimental Development;

e Adoption of the system of monitoring of Government budget appropriations for R&D
(i.e. GBOARD which monitors budget spending on S&T based on socio-economic
objectives);

e Introduction and harmonization of Innovation Survey Statistics based on the
OECD/European Commission (2005) Oslo Manual, Guidelines for Collecting and
Interpreting Innovation Data;

e Harmonization of Science and Technology Statistics with guidelines in the OECD
(1995) Canberra Manual on the Measurement of Human Resources devoted to Science
and Technology (S&T); and

e Benchmarking the scope within the framework provided by the Community
Innovation Survey (CIS) 2008 that is used in the EU for statistics on innovation
activities of enterprises.

In addition, to achieve better comparability of the national innovation and R&D statistics it
was also recommended to gradually introduce, harmonize or update a number of major
classifications which serve as a basis for S&T and innovation statistics, including the system
of national accounts, education, labour, trade as well as various activities, classifications and
nomenclatures.**®

During the period 2011-2016, the National Statistics Office (Belstat) made significant
progress to better align national systems with international practice in line with the
recommendations of the report. Important reforms were undertaken, including the adoption of
indicators consistent with the EU Innovation Scoreboard and regular innovation surveys at the
firm level.

With a view to improve the comparability of statistics, international standards were adopted
to improve conceptual definitions, methodologies and approaches in the study of innovation.
In particular, guidance by the Organisation for Economic Co-operation and Development
(OECD), Eurostat, as well as the UNESCO Institute for Statistics, was used as a source.
Accordingly, new definitions for the gathering of statistics were adopted including the
following: definitions of what is innovation (with examples of product, process,
organizational and marketing innovation); explanations of the components and range of
innovation; and harmonization of existing questionnaires with international practice.

116 See UNECE (2010). Innovation Performance Review : Belarus. United Nations: New York and Geneva, p.
18-19
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As a result, the questionnaires now contain both quantitative and qualitative data requests
about the innovative activity of firms, including classification by type of costs, sources of
financing and the impact of innovation on productivity. Also addressed are factors hindering
innovation, as well as the ecological aspects of innovations. Given the priority of industrial
production in the economic structure of Belarus, the population for the innovation surveys
consists of firms belonging to the manufacturing and services sectors (i.e. communications
and computer technology).

With regards to international comparisons, work was undertaken to produce indicators that
allow for the comparative evaluation of Belarus with the other countries covered by the EU
Innovation Scoreboard Union (1US). Statistics are developed annually and published for 16 of
the total 25 indicators.

Finally, methodological harmonization was undertaken to update forms used for statistical
reporting by institutions carrying out research and development. At present, the objects of
statistical observation are legal entities — and their subdivisions with separate balance sheets -
that undertake research and development activities during the year under review. Basic
concepts and definitions as well as the institutional classification (i.e. by sector, subject and
type of scientific activities), are now based on guidance from the OECD Frascati Manual. The
manual was also utilised to harmonize measures of internal research and development
expenditures and financing.

Other reforms were also adopted in innovation-related statistics. Regarding the preparation of
statistics of the national accounts, the system of national accounts-SNA-2008 was adopted;
for education-related statistics, the UNESCO International Standard Classification of
Education of 2011 was implemented. With regards to labour, Belstat refers to the
international classification of occupations contained in the OECD labour statistics of 2007.
Reforms were also undertaken on the nomenclature of economic activities and products.
Since 1 January 2016, national classifications were harmonized with the latest relevant
international versions: by activity (NACE 2008), and by product (CPA 2008). Finally,
regarding trade, the commodity nomenclature of economic activities in Belarus was
harmonized at the level of the six decimals standard of international trade classification and
description of goods and coding of the WTO.

In spite of all the positive efforts to upgrade methodologies and mechanisms for statistics
collection, it should also be noted that some important constraints remain in place that need
to be removed in order to fully align the measurement of innovation performance with
international standards as well as to improve the comparability of national statistics. For
instance, with regards to the the preparation of the National Innovation Survey, although it is
formally in line with the Oslo Manual and Eurostat's Community Innovation Surveys (CIS),
there are some substantial differences. With regards to its coverage the innovation survey
used by Besltat is limited. For example, the enterprise survey of innovation activities carried
out by Belstat is focused only on the firms' R&D expenditure and innovation output (i.e. sales
of innovative products), but it does not cover some of the most critical aspects of modern
firms' innovation activity as is the case according to international best practice.

This problem can be best perceived when contrasting the coverage of BelStat's questionnaire
with the CIS Harmonized Survey Questionnaire. Some key subject areas of the innovation
process are missing from the questionnaire used in Belarus, including the following aspects:
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whether innovations are developed internally or in cooperation with other institutions;
whether the innovations are new-to-the-market (i.e. frontier innovation) or new-to-the-firm
only (i.e. imitation); the scope of novelties (e.g. local market, regional market, world market);
the type of firm’s innovation activities (e.g. in-house R&D, external R&D, acquisition of
technology or knowledge training); type of benefits from public support to innovation;
sources of information and co-operation for product and process innovation and collaboration
with other innovation stakeholders; and the protection of intellectual property by firms.

Another challenge concerns the population of the National Innovation Survey in Belarus. As
mentioned, the questionnaires are distributed only among firms in the manufacturing and
high-tech services. By contrast, Eurostat's practice is to cover a representative sample of firms
from all sectors. In the most recent surveys, public sector organisation has also been covered
as part of a section devoted to public sector innovation.

With regards to other aspects of measuring innovation performance, the Government has not
yet adopted the system of monitoring Government budget appropriations for R&D (i.e.
GBOARD, which monitors budget spending on S&T based on socio-economic objectives),
neither has it harmonized the available Science and Technology Statistics with modern
guidelines in this field (e.g. the OECD (1995) Canberra Manual on the Measurement of
Human Resources devoted to Science and Technology (S&T), and the Frascati Manual).

Since 2010, there has also been progress in the collection of world statistics which may also
have an impact on the measurement of innovation. For example, the rise of regional and
global value chains has contributed to the emergence of an international project on world
input-output tables and trade in value-added by OECD/WTO that can help inform
government strategies on potential benefits and risks of participation in such types of
international production. Other more traditional business statistics have also been improved,
including the Structural Business Statistics (SBS); Trade by Enterprise Characteristics (TEC),
Entrepreneurship Indicators, Business Demography (BD), and Foreign Affiliate Trade
Statistics (FATS). Each of these sources of statistical indicators are required for the better
understanding of innovation aspects of trade as well as modern entrepreneurship.

3.6 Recommendations

3.1. The National Statistical Committee should work towards fully adopting best international
standards in the collection of innovation statistics as reflected in Eurostat's CIS Harmonized
Survey Questionnaire as practiced by Eurostat and the EU member States. In conducting this
work, it should take into account the expert advice of the UNESCO Institute for statistics on
the proposals of the SCST on the improvement of statistical reporting forms "1-NT

innovation”.*t’

3.2. Training of statisticians is crucial to improve the quality of data and indicators. The
National Statistical Committee should consider seeking technical cooperation support in
introducing good practice, including through training activities with UNECE Statistical

117 see official replies to letters: “Opinion of experts of the UNESCO Institute for statistics on proposals on
Science and Technology to improve the structure of the "1-NT innovation™;
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Division, Eurostat, OECD and/or UNESCO statistical office as well as with the participation
of international experts with knowledge of CIS economies.

3.3. If the surveyed organizations are not familiar with the terms and logic of the
questionnaire they will not provide good data. Consider extending the training activities
beyond the National Statistical Committee to include also surveyed organizations and
potential users to understand better the logic of innovation survey and its indicators.

3.4. The National Statistical Committee should consider widening the scope and coverage of
the innovation surveys in line with international best practice:

The next innovation surveys should consider a broader population of enterprises and

the questionnaire should also focus on non-technological innovations.

e More small firms should be included in the targeted population of the innovation
survey.

e A more intensive use of the available data to serve the preparation of more indicators
(including disaggregation of available information and providing more user-friendly
presentations of survey information).

e Consider involving other stakeholders from civil society in the preparation of

innovation statistics. For instance, during recent years the European Union developed

a pilot databank (ETER) for benchmarking education institutions, which is a typical

field where statistical offices and non-governmental organisations can collaborate

further.

3.5. With regards to the country’s ranking position in innovation performance indexes, it
should be acknowledged that the link between the individual indicator and the overall
innovation objective is very often vague and mediated through a variety of other factors.
Indicators are only a proxy of deeper, more complex, social realities. Thus, at the time of
designing national strategies and programmes there is no need for Government bodies to
target individual indicators with the narrow aim to improve the country’s ranking on a
specific international index. Even if it is of utmost importance that Belarus benchmark itself
in as many international rankings as possible, it should be done with the aim to understand
better issues and challenges rather than reducing policies to achieving target levels of specific
indicators. Indicators should inform policy, but only rarely should they become policy targets
in their own right.
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Chapter 4

INNOVATION IN THE ENTERPRISE SECTOR

Innovation activities can improve economic performance at the aggregate level of a national
economy. Public and private enterprises are a key element of the eco-system for innovation
that was discussed in chapter 2. In order to understand better the mechanisms behind
innovation and to provide more specific recommendations, it is also important to look into the
innovation activities that happen intra-mural within the innovative firms themselves.

In the last few decades, the way in which companies undertake innovation activity has
fundamentally changed. According to the economic literature on innovation, the closed
innovation paradigm - also known as the linear model of innovation - was replaced by open
innovation, *® which emphasises the importance of inter-organizational linkages for
knowledge creation and diffusion in national and regional systems.'*® In a world of widely
distributed knowledge, companies cannot afford to rely entirely on their own research, but
need, instead, to buy or license processes or inventions from others.*?

In Belarus, historical legacy means that the country’s innovation system is still related to the
innovation paradigm known as the linear model of innovation. Thus, networking is limited
and the Belarusian innovation policy remains biased against the undertaking of intramural,
risky, innovation activities. As discussed in Chapter 2, for projects receiving State finance, in
cases where project partners fail to commercialize the resulting products, the consortium must
repay the whole grant funding received for the project. Furthermore, the system is
characterized by a lack of demand-driven innovation from firms.

Still, despite these shortcomings, Belarus counts on a growing business sector where
innovative activities have taken place; and some success stories shed light on actual lessons
that could be replicated elsewhere. This chapter considers the recent experience of innovation
at the firm level in Belarus. It describes constraints that companies have to face as well as
different types of available policy support. The last section offers some recommendations to
improve the framework conditions for innovative enterprises and help them overcome the
burdening factors to innovation.

18 1. W. Chesborough, Open innovation - the new imperative for creating and profiting from technology.
Harvard Business School Press (2003). O. Gassmann and E. Enkel, Towards a Theory of Open Innovation:
Three Core Process Archetypes, in: Proceedings of the R&D Management Conference (RADMA). Sessimbra,
Portugal July 8-9, (2004).

The linear model of innovation is an early model of innovation that suggests technical change happens in a
linear fashion from invention to innovation and then to diffusion. It prioritises scientific research as the basis of
innovation, and plays down the role of later players in the innovation process. For more details on innovation
models see Roy Rothwell,”Towards the Fifth-generation Innovation Process” in International Marketing
Review, Vol.11, no. 1, (1994), pp.7-31; B-A. Lundvall, (ed.), National Systems of Innovation - Towards a theory
of innovation and interactive learning, (1992), Pinter Publishers, London, UK; R. Nelson,. (ed.), National
Innovation Systems, New York, Oxford University Press, USA. (1993)

120 p, Inzelt, Collaborations in the Open Innovation Era (2010) In: N. Ekekwe (ed.), Nanotechnology and
Microelectronics: Global diffusion, economics and policy, pp. 68-86. USA, Hershey: IGI Global.
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4.1  Recent trends and challenges of Belarus’ innovation ecosystem for business

One of the great challenges for Belarusian authorities is to create proper framework
conditions for nurturing the missing or weak actors of the country’s innovation ecosystem.
Since 2010, Belarus has made efforts to move towards a knowledge-based innovative
economy and these steps have improved the environment for innovation. However, there are
still numerous challenges to set up a competitive, innovative economy (cf. chapter 2). This
section devotes attention to some elements of the innovation eco-system that are relevant for
the undertaking of innovative activities in the business sector.**

The business environment

In Belarus, there have been significant changes in the business environment since the time of
the previous review.'? Although the recent economic crises have had a negative impact on
the activities of public and private companies of all sizes, knowledge-intensive industries
have managed to cope better with the effects of the economic downturn.

Overall, some important changes in the general business climate have influenced the
innovation ecosystem. For instance, tax legislation has reduced the tax burden on business
and simplified tax administration.**® The profits tax was lowered from 24 per cent to 18 per
cent. The International Financial Reporting Standards (IFRS) were adopted nationally, which
will be implemented for the first time for the year 2016. Some accounting forms have been
designed also in an electronic format as an alternative to paper format. These changes are
deemed to reduce administrative costs and improve the transparency of economic
organizations.

Other developments have been considered - but still need to be implemented - that could also
have an impact on improving the business climate. These include establishing an independent
competition watchdog, making the labour market more flexible, improving the effectiveness
of employees’ payments systems, improving real estate markets and other changes in the
existing public procurement system to make it more accessible for SMEs.**

Government funding of innovation activities

Among other factors, scientific capacities and production depend on available financial
resources for R&D activities and human resources. Comparing internationally, gross domestic
expenditure on R&D to GDP, Belarus is among the low spending countries and the proportion
of GERD to GDP has hardly changed over the years (cf. chapters 2 and 3). Chapter 2

121 Innovation ecosystem is the term used to describe the large and diverse array of participants and resources
that contribute to and are necessary for ongoing innovation in a modern economy. This includes entrepreneurs,
investors, researchers, university faculty, venture capitalists as well as business development and other technical
service providers such as accountants, designers, contract manufacturers and providers of skills training and
professional development. See http://masstech.org/innovation-ecosystem.

122 UNECE Innovation Performance Review Belarus, New York and Geneva 2011

123 Measures were undertaken to move forward with the implementation of the Directive of the President No. 4
of 31 December 2010 "on the development of entrepreneurial initiatives to stimulate business activity in
Belarus”. As of 1 July 2015, the Council of Ministers and the National Bank adopted 193 legal acts: 22 Laws of
the Republic of Belarus, 41 decrees, 5 decrees and 3 Orders of the President, 73 resolutions of the Council of
Ministers of Belarus, 7 Board resolutions of the National Bank, and 42 departmental acts of legislation.

124 See various strategy documents, such as SPID 2010-2015 and SPID 2016-2020
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analysed the contents of two mid-term State Programmes for Innovative Development (SPID
2010-2015 and SPID 2016-2020). This chapter will comment on a few elements of these
programmes where progress is crucial for innovations at the firm level.

In 2015, the expenditure from the Republican budget was BYR1,946.6 billion (slightly lower
than budget estimates) on scientific, technical, and innovation activity. Of this amount, 70 per
cent supported basic, applied research and the development of physical infrastructure in
public research organizations; four to five per cent of the budget went to support several other
items such as the statutory functions of the NAS of Belarus, international scientific and
technical cooperation, to develop a State system of scientific and technical information and to
train and certify highly qualified researchers. Smaller amounts were used for other support
measures.

An important change has been introduced in STI financing: the establishment of Innovation
Funds.'®® In the Republic of Belarus 32 funds were working (25 Republic Innovation Funds
and seven Local Innovation Funds) in 2015. Although these were unified in 2016, it is worth
investigating the support allocated by innovation funds. Data are available on expenditure by
priority only for 2015. The expenditure of local innovation funds was much larger (allocated
80.5 per cent) than for Republic innovation funds (19.5 per cent) in 2015. Table 23
summarizes the directions in which Republic and local innovation funds were used in 2015.

Table 23. Expenditure of Innovation Funds by Direction of use 2015
Local innovation funds | Republican innovation | Total innovation funds
Directions for the use of funds
innovation funds BYR % of total BYR % of total BYR % of total
million million million

Financing innovation projects | 140,492.9 12.7 70,966.9 26.7 211,459.8 154
that meet the three criteria set
out in Decree No. 357*
Financing R(T)D 120,227.4 10.9 77,611.2 29.2 197,838.9 14.4
Financing training and 640,745.1 58.0 109,387.9 41.1 750,133.0 54.7
mastering of production of
new or improved products
(technologies)
Financing scientific-practical 1,818.4 0.2 8,032.7 3.0 9,851.1 0.8
activities (conferences,
seminars, exhibitions)
Financing innovation 201,630.3 18.2 - - 201,630.3 14.7
infrastructure entities
Total 1,104,914.1 100.0 265,998.7 100.0 1,370,912.8 100.0

Source: Cnpagka Ha Ipesuanym 15 February 2016, Table 1

Note: * The criteria are the following: to foster technological process and reach the level of average value-added
per capita in EU for a corresponding economic activity; export orientation of innovation projects; creation and
introduction of new technologies and/or production that are new at least for the country.

125 Decree of the President of the Republic of Belarus from August 7, 2012 No. 357 Income and expenses of
innovative funds, Decree of Council of Ministers of the Republic of Belarus of February 27, 2015 N 143 "on
determining the income and expenses of innovative funds for Republican budget funds/ Republican innovation
funds in the year 2015”.
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The introduction of innovation funds was an important step to modify the Belarus RDI
financing structure from the time of the previous Innovation Review.'?® These funds placed
more emphasis on RDI and competition.*?” The forthcoming unification of the republican
innovation funds may also offer a better opportunity for future-oriented innovative
development.

There are other lessons to be learnt from the planned unified fund. The expenditure of all
innovation funds was below the planned level in 2014 and 2015 and the funds could not fully
utilise their resources.’® It can be assumed that the integrated Republican innovation fund
will allow for the centralization of funds as well as for increased efficiency and opportunities
for reallocation of financial resources for innovations among relevant economic sectors (cf.
chapter 2).

Entrepreneurship

A vibrant SME sector is an important driver of innovation activity in a country. In 2013, there
were 12,515 SME industrial organizations of which 605 were medium-sized firms, 3,433
small- and 8,476 micro-entities."?® The number of small- and micro-entities increased from
2010, whilst the number of medium-sized firms decreased. The volume of industrial
production has grown faster in micro-firms than in others (at current prices). Thus, in 2010,
the contribution of SMEs (without individual entrepreneurs) amounted to 19.8 per cent and, in
2013, it had increased to 22.3 per cent of GDP and employed 26.8 per cent of the workforce.

In Belarus, public resources (State budget, State run funds, decreased tax rate), are more
important for innovative SMEs and start-ups than in mature market economies. In principle,
SME development is a declared policy priority of the Belarusian government, which is
embodied in the State programmes on SME entrepreneurship. Among other things, these
programmes envisage the allocation of public financial resources to support SME
development. Most of this support takes the form of the organization of forums, exhibitions,
fairs, and other forms of information brokerage, which facilitate inter-firm linkages and
linkages between industry and R&D institutions. There are also some limited sources of
financial support for SMEs (in the form of repayable loans), through the Belarusian Fund for
Financial Support of Entrepreneurs. As mentioned in chapter 2, Presidential Edict No. 229 of
2013 opened the way for using the instruments of the Belarusian Fund for Financial Support
of Entrepreneurs also for early stage financial support to innovative SMEs.

Concerning innovation policies that foster entrepreneurship, already in 2009 a decision was
made to allocate financial resources to clusters that support SME growth.™® Later, the
general government programmes (SPID 2011-2015 and SPID 2016-2020) have devoted

126 UNECE, Innovation Performance Review Belarus, New York and Geneva, 2011

127 Decree No. 357 financing of innovation projects at the expense of the funds of innovation funds

128 See CrpaBka Ha ITpesuamym 15.02.2016

129 Statistical data on SMEs are from Small and Medium-sized Business in the Republic of Belarus, Statistical
data book, 2014, National Statistical Committee of the Republic of Belarus, Minsk tables 1.1.1, 1.5.3., 1.5.4.
156,191

130 5ee Amendment to the Decree of the President of the Republic of Belarus decides "on certain measures of the
State support of small entrepreneurship™ with the extension of State support centres, clustered development and
establish areas of expenditure of such support. May 21, 2009 No. 255, (national register of legal acts of the
Republic of Belarus, 2009, no. 131, 10713/1)



Innovation for Sustainable Development Review of Belarus 111

special attention to small- and medium-sized enterprises (SMESs). The first one included the
adoption of laws to facilitate financial, property and informational assistance for SMEs,
through the creation of business promotion centres, small business incubators, financial
support for businesspersons, mutual credit extension and other similar measures. The latter
included the stimulation of innovation activities of small businesses for the 2016-2020 period
as an objective itself. Business promotion or incubator centres are required to provide basic
infrastructure, information and other services to support small and medium enterprises.
International organizations have also been involved on the launching of supporting
organizations for Start-ups (Box 6).

At the same time, some important objectives and targets of SPID 2016-2020 remain in the
“grey area” of ambiguous funding. One conspicuous example is the declared objective to
support innovative SMEs and the target to increase their contribution to GDP. Despite this
declared intention, the programme does not envisage any concrete policy instruments to
support innovative entrepreneurship and does not indicate specific public funds earmarked for
this purpose. In a similar vein, the programme puts a special focus on the objective to raise
the export activity of Belarusian firms and, in particular, to increase the exports of high-value
added (high technological content) products. However, it does not refer to specific policy
instruments directed towards stimulating such export activity so it remains unclear how the
authorities plan to pursue such an objective.

Box 6. Examples of supporting start-ups

Talaka.by is a Belarusian non-profit platform for project implementation where start-ups
can gather a team, get support, feedback and receive funding. Talaka is a gathering point of
independent people who jointly create social and entrepreneurial innovation. Everyone can
publish and test their ideas, receive feedback from target groups, transform ideas into
projects and then carry them out by means of crowd-sourcing and crowd-funding resources
provided by the platform. The platform provides an efficient infrastructure for stimulation,
selection and support for various innovative ideas. Talaka has been working already for two
years in Belarus. The platform has more than 14,000 active users and more than 250
published projects, 55 of which were implemented without any financial support for two
years. Nowadays the platform is seeking international partners in other countries. UNDP
has been actively involving Talaka in running innovative initiatives over the last year.
Recently Talaka has been involved within the EU/UNDP project “Support to Local
Development in the Republic of Belarus”.

Source: Talaka.by/UNDP

With regards to access to early-stage finance, in many countries with more sophisticated
financial markets, SMEs and start-ups may obtain financial resources from venture capitalists,
NGOs and business angels. In Belarus, as is the case in other post-socialist economies,
business angels and venture capital hardly exist. One exception is the existing venture
capitalist organization BAVIN, which selects promising business projects of private
individuals and SMEs with the subsequent allocation of lump-sum grants of about US$
50,000 (cf. chapter 2). Loans by international development banks could also help reduce the
shortage of financial resources for SMEs. The authorities wish to use this external source to
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finance the innovation voucher projects, venture grants (through the Belarusian Fund), and
financing business incubation (industrial parks) (See table 6.1 of BelISA report)**

IPR regulation, patenting activities and remuneration of inventors

IPRs have an important role in dissemination of knowledge since their protection and
codification encourages the creation of novel knowledge. The registration of patents, utility
models and industrial designs are influenced both by how competitive the business
environment is and how strongly are the business actors pressed toward innovation. The
transferability of the protected knowledge’s ownership is also important for
commercialization activities. Thus, decisions by inventors and their employing organizations
to seek protection are influenced by existing regulations and incentives.

During recent years, Belarus has made important progress in improving its legal framework -
including for licensing innovative products and improving cooperation mechanisms between
scientific actors - in order to boost business innovation activity in recent years. Nevertheless,
some challenges remain to be tackled (cf. chapter 2).

The Belarusian law on patents for inventions, utility models and industrial designs has been
modified several times (the last amendment was made in 2012).*¥ This law regulates the
property and associated personal moral relations arising in connection with the creation, legal
protection and use of inventions, utility models, and industrial designs. The legislation is in
harmony with international treaties and, in principle; it enables the protection of intellectual
property objects of domestic and foreign entities. In addition, some Government decrees have
set the legal framework for the sharing of royalties and other IPR incomes between inventors
and employers.'® According to legislation, remuneration is paid in the amount and on the
terms specified in agreements between the employee and the employer - the minimum level of
remuneration shall be determined by the Council of Ministers of the Republic of Belarus.**

Legislation does not set limits to research organizations on the maximum remuneration of
authors (co-authors) for the establishment of the objects of industrial property rights. If the
employer decides not to protect an invention - and keep it secret - the reward for the creation

BLOTYET O HAYYHO-UCCJIEJOBATEJIbCKOM PABOTE «MexCTpaHOBasi OLEHKA COCTOSIHHS HaydHO-
TEXHHYECKOH W WHHOBarMoHHON cdepsl PecmyOmmkm bemapych Ha oOcHOBe aHamm3a MeEXIyHapOIHBIX
CTaTUCTHYECKUX JaHHBIX U PEUTHHIOB W MPEIJIOKEHHUS 0 YIIyqIIeHH o mo3ummid Pecrryommkn benmapycs B 3Tnx
pedTHHTax» (3aKIIFOYUTENbHEIN) ['ocynapcTBEHHBII KOMUTET N0 Hayke M TexHoyorusam;Pecrrybnmuku benapycs,
TlocynmapctBenHoe yupexxkaeHne «belopycckuii WHCTHTYT CHCTEMHOTO aHaim3a M HH()OPMAaIMOHHOTO
obecrieuennss Hay4HO-TexHHUecKoil coeppr» (I'Y «benldCAy») YK 339.9:338.1;339.9:330.34;338.2 Ne
rocpeructpannu 20151401 Hus

132 | aw of the Republic of Belarus, December 22, 2011, No. 328-3 (National register of legal acts of the
Republic of Belarus 2012, No. 2, 2/1880).

133 Since 1998, the Council of Ministers has set up legislation that provided State incentives and encouraged the
creation and use of objects of industrial property. The law was amended by the decrees of the Council of
Ministers Ne 237 0f 2010, Ne122 and Nel1184 of 2011, Neof 2013 and Neof 2015.

134 [TocranoBnenne coBera MuHHCTpOB PecnyOnuku Benapyce 6 mapra 1998 r. N 368. O0 yTBepxaeHuu
IMOJIOKCHUA O MOPAAKE U YCIIOBUAX I'OCYAAPCTBEHHOI'O0 CTUMYJIMPOBAHUSA CO3/1aHUSA U UCIIOJIb30BAHU 00BEKTOB
OpOMBIIUICHHO# cobcTBenHocTH. Decree on regulations of conditions for stimulation of creation and use of
objects of industrial property. As amended by the decrees of the Council of Ministers from 28.02.2002 N 288,
15.07.2002 N 949, 24.12.2003 N 1684, 15.12.2005 N 1459, 19.02.2010 N 237, 02.02.2011 N 122, 05.09.2011 N
1184, 24.01.2013 N 55, 27.02.2015 N 146).
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of objects of industrial property rights to authors, co-authors and individuals is paid as a lump
sum within three months of the employer’s decision. Businesses may combine two solutions:
to keep secret some inventions and to patent others abroad (e.g. exported innovative
products). The inventor would be compensated equally regardless of the selected solution.

There are no legal factors preventing patenting abroad, but the lack of financial resources acts
as a very serious constraint to firms. There is, however, one foreign region where Belarus has
a good chance to register her intellectual properties at a relatively low expense: the Eurasian
Economic Union.** This availability of inexpensive fees has had a measurable impact: the
number of Eurasian applications filed by Belarusian applicants during 2015 increased by 46.6
per cent compared to 2014 (reaching 170 applications).**® Because of the short history of the
Eurasian Patent Convention, there is no information about the enforcement of the Eurasian
patents. Looking forward, State support schemes to cover the cost of patenting abroad could
provide good measures for better protection of Belarusian intellectual properties that can lead
to higher income for the country from licences and exported goods.

Even though patent registration is low in general, performance by different patent classes has
differed. Table 24 shows the number of patents by classes.

Table 24. Number of patents by NCL class, 2001-2015

Selected patent classes (NCL classification)* Number of
patents

35 covering advertising, business management, administrative activities in the field 796

of business, office functions

05 covering pharmaceutical, veterinary preparations. 420

09 covering scientific, nautical, surveying, photographic, cinematographic, optical, 290

weighing, measuring, signalling, checking (supervision), life-saving and teaching
apparatus and instruments; data processing equipment, computers; computer

software.

33 alcoholic beverage 284
30 covering coffee, tea, cocoa and artificial coffee; rice; tapioca and sago, etc. 278
29 covering meat, fish, poultry and game; meat extracts; preserved, frozen, dried and 272

cooked fruits and vegetables.

* Nice International Classification, the International Classification of Goods and Services

Category Number 35 is the best performing patent class, followed by Number 05, where the
country’s industrial capacity is also remarkable™*”. There are also various agreements in place
that grant the right to exploit intellectually protected goods.

According to statistics, the overall number of agreements registered in 2015 amounted to 633,
including:

35 An Agreement on Coordination of Actions for the Protection of Rights for Intellectual Property Objects was
signed on September 8, 2015. If the applicants are from the member States of the Eurasian patent convention,
they are required to pay ten per cent of the full rate for filing the patent. Beyond that, the Belarusian applicants
pay an additional US$50 fee (for preliminary examination at the national level).

® e-mail from Head of International Cooperation Division, National Center of Intellectual Property
37 Although the IT software industry is well advanced and knowledge production capabilities are very good,
they do not appear highlighted among patent data, partly because software is not usually a patentable good.
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339 license agreements;
258 industrial property objects assignment agreements;
35 franchise agreements; and

One pledge agreement on the right to industrial property objects.**

IPR-related relationships with foreign firms also raise critical issues. Foreign applications for
IPR are a sign of the importance of the domestic market for foreign investors. Foreigners
apply for patents or trademarks if certification means a guarantee of real protection. (l.e.
legislation is aligned with international norms and IPR laws are enforced). Thus, the presence
of foreign applicants is a signal that they deem the local legislation and enforcement
appropriate. These conditions need to be in place for foreigners to apply for protection (pay
the fees), and be adequately protected from copying (or reverse engineering), with regards to
their intellectual products. In Belarus, foreigners are most active in protecting trademarks.
Patent application by foreigners is not very intensive, since the market is small. The highest
number of applications was filed by residents of Russia and Kazakhstan, followed by
residents of China - together amounting to 44 per cent of the total. In addition, a much lower
proportion of applications arrived from some of the most innovative economies (e.g.
Germany, USA, Italy and Netherlands). In the registration of industrial design, the bulk of
applications arrived from Russia, and Ukraine (the number of applicants from USA, and
France are also significant).*

Unlike in the case of countries with economies in transition that are EU members, in Belarus
the number of national applicants was much higher than foreign applicants during the last few
years. In 2011, the national patent application was 1,365, of which 109 was filled by foreign
applicants. These figures were respectively 803 and 99 in year 2015.'*° The difference
between the number of national and foreign applicants is much lower in the case of industrial
designs: in 2015, national applications were 121 and foreign 90.

Thus, statistics show that foreigners are relatively more interested in protecting their industrial
design than patents, which is likely due to the fact that, in the context of Belarus,
counterfeiting is much more of a threat for trademarked goods and for industrial design than
patented goods.

Finally, co-patenting has also occurred. This type of registering knowledge may be the result
of joint R&D efforts, co-financing of R&D, or co-funding of the patent fee. The latter
involves limited collaboration between inventors and owners, but its importance is not
negligible. If a firm is ready to cover a part of the patent cost, it is a strong commitment for
commercialization. Box 7 gives some examples of co-patenting. These examples illustrate
business involvement in R&D and/or patenting activities. Both domestic and foreign firms

%% The NCIP is responsible for registering and maintaining the State Register of License Agreements,
Assignment Agreements and Pledge Agreements on IP objects. The Resolution of the Council of Ministers of
the Republic of Belarus on March 21, 2009 No. 346 «On Registration of the License Agreements, Assignment
Agreements, Pledge Agreements on Rights of Industrial Property Objects and Contracts of Complex Business
Licenses (Franchise)».Data comes from the NCIP Annual Report 2015, Table 11.

139 Extracted from various tables of National Center of Intellectual Property (NCIP) Annual Reports 2015 and
2016.

Y0 NCIP Annual Report 2015 Table 2,
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were ready to invest in pre-commercialization; and had proper financial resources to cover the
costs of patenting abroad.

Box 7. Examples of co-patenting activities and successful commercialization

Polotsk State University and the French firm “INSTRUMENTATION SCIENCE DE
LABO” jointly patented in 13 countries around the world, an invention, implemented in
devices for rapid analysis of oil characteristics. These devices are successfully sold in
Eastern and Western Europe, USA, Asia, Africa and South America. Payments to Polotsk
State University for joint use of the invention in 2002-2014 amounted to more than
€782,000.

Research Institute for Physical-Chemical Problems of the Belarusian State University in
2011-2014 signed 63 contracts to perform R&Ds jointly with companies and enterprises of
Belarus and 26 contracts with foreign firms. The total amount of raised funds amounted to
BYR5.5 billion and US$1.3 million. In 2015, the Research Institute for Physical-Chemical
Problems of BSU received royalties for 11 contracts in the amount of BYR476 million.

Source: National Center of Intellectual Property

The ““knowledge triangle” of higher education, research institutions and businesses

The integration of innovation, science and education can create important synergies for
economic development. While higher education plays a key role as a major supplier of human
resources for science and business, it is also important that modern higher education be
innovation-oriented and grounded on the basis of modern research approaches.

The concept of a "knowledge triangle,” referring to the interaction between research, science
and innovation has been highlighted to define three main components of modern innovation
systems: education (in particular higher education institutions), innovation (both by
enterprises of the public sector and private firms), and research (Academy of Sciences or
research institutions within educational institutions).

In 2013, a consortium comprising organizations and agencies from Germany, Latvia,
Slovakia, Belarus, Ukraine and Republic of Moldova received a grant from the European
Commission to undertake the TEMPUS project on "support of the triangle of knowledge in
Belarus, Ukraine and Republic of Moldova”. Within Belarus, the national coordinator of the
project was the Belarusian State economic university, which worked under the Ministry of
Education with partner institutions that included a series of research and education
institutes.***

The implementation of the project aims to support the development and integration of
educational, scientific and innovation spheres, including in the area of improvement of
legislative and normative acts related to their functioning. Between the years 2014-2015 the
Government undertook a detailed analysis of the problems affecting the interrelationships

41 See Project 543853-TEMPUS-1-2013-1-DE-TEMPUS-SMHES «Fostering the knowledge triangle in
Belarus, Ukraine and Republic of Moldova».
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between higher education, research and businesses based on the findings of the TEMPUS
project, which signalled a series of hindrances to innovation that include aspects of the legal,
organizational, and access to resources (both human and financial). The following are
considered some of the key priorities by the authorities:

Legal

1. The amendment of legislation involves complex procedures with a large number of
organizations and officials involved (e.g. for generating and submitting proposals;
consideration; decision-making; among others).

2. Higher educational institutions have significant dependence on the Ministry of Education
and lack sufficient autonomy in national regulations.

3. Higher education institutions do not have the right of preferential taxation in national
regulations.

4 There is no legal base of innovative business incubators at higher educational institutions
and technology parks (both at national and local levels).

5. The legal framework regulating the activities of innovative enterprises under universities,
technological parks, as well as the activities of university department branches and research
laboratories need further development.

Organizational

1. Professors at higher education institutions are often burdened with the risk of reduced time
for research work due to high teaching workload, which in turn reduces opportunities for
interaction with industry in the sphere of research.

2. The procedure of purchasing equipment by research institutions is very complicated and
long, which creates a competitive disadvantage for research organizations within public
institutions compared with more efficient private organizations and research laboratories of
enterprises.

3. The use of new educational technologies is weak, which reduces opportunities to prepare
qualified personnel for science and innovation enterprises. The following barriers will need to
be removed:

e The need to more actively involve large corporations in the knowledge-intensive hi-
tech sector to cooperate through linkages with SMEs by sourcing as well as creating
associations; and

e The need to improve scientific-technical activity in the regions by strengthening the
interaction between main sectors of regional science and industry in the sphere of
regional scientific-technical programmes.
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4. Some educational problems threaten the national competitiveness of Belarus and also result
in organizational challenges, including:

e The fact that national technical, economic, and human resources policies of higher
educational institutions are not focused on improving national competitiveness;

¢ Insufficient merging of higher education institutions with industrial complexes;

e Lack of timely updating of goals, content and technologies of higher professional
education, which would involve improving the syllabuses by taking into account the
achievements of scientific-technical and social improvements as well as requirements
of new international standards;

e Insufficient universalization of the higher education and integration processes of all
higher educational institutions into a system of leaders in the country and in the world,
which could lead to emergence of large university complexes (e.g. scientific and
educational State megalopolises of interregional significance);

e Insufficient democratization of the educational system by guaranteeing accessibility of
education to all the population, especially for the talented youth irrespective of their
social origin and financial position; and

e Inadequate implementation of modern information technologies and intensive
development of distance learning.

Access to human resources

1. The progressive aging of the professional teaching population in Belarusian higher
educational institutions is challenging as it could eventually lead to the closure of departments
and research schools. The number of graduates has been diminishing and fewer PhD students
decide to remain to work in schools after graduation.

2. There is an underdeveloped system of training and retraining of teachers (a problem that is
particularly acute for IT-education).

3. Heads of State organizations can misunderstand the importance of innovative processes,
transfer of technology, science, innovations and education integration; and often lack a vision
of challenges to enterprise development linked to risk-taking (cf. chapter 2).

4. Higher educational institution employees are not often ready to undertake transfer of
technology activities. Marketing strategies are undeveloped and, therefore, the potential of
higher educational institutions can be unknown abroad.

5. Top business managers can be unable to undertake tasks for high-tech research and lack a
developed system of business intelligence.

6. There has been a decrease in personnel capacity of higher educational institutions, which is
linked to salary differentials (i.e. salaries in private companies can be higher than in
education, between two and a half and three times, and up to ten to 15 times more). In
addition, the subject of university work can often involve too many routine tasks, which
reduces its attractiveness. Consequently, the problem of supplying higher education with high
qualification personnel cannot be promptly solved.
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Access to financial resources and other challenges

1. The extremely low salaries of teaching staff make it necessary for professors to find
additional sources of income to ensure a decent standard of living. In turn, this situation
adversely affects their ability to conduct scientific research, and the quality of teaching.

2. Due to insufficient funding, State organizations are not ready to invest in transfer of
technologies. Due to the economic crisis, a number of industries are not ready to invest funds
in the system of personnel training and innovation projects. The highest risks in financing the
“knowledge triangle” are observed in mechanical engineering and metallurgy (the sphere of
personnel training for IT industry is least of all subject to such risks).

3. Higher educational institutions do not have modern libraries, providing free access to
books, electronic search systems, access to international publications and online libraries.

4. Increased safety requirements and aspects of commercial confidentiality became a problem
for higher educational institutions to conduct research for companies. As a result, a number of
projects which could be fulfilled in cooperation with higher educational institutions with
scientific laboratories are unrealized.

Since the undertaking of the TEMPUS project, the working group established by the
Government has also identified a series of mechanisms aimed at addressing the challenges
impeding the effective implementation of the "triangle of knowledge"”. According to its
conclusions, the following is a non-exhaustive list of priority actions identified by the
authorities to improve public policy:

e Work towards the expansion of opportunities for academic mobility;

e Creation of educational-scientific and educational-scientific-production complexes
and consortia;

e Creation of educational-scientific and educational-research-and-production centres;

e Development of the system of supplementary education for adults on innovation
development related issues;

e Creation of a modern legislative framework for the activities of business incubators;

e Support of improved communications between Belarus with the European research
space;

e Promoting and enhancing the public image of the work of teachers and scientists;

e Consolidating the work of young employees in the workplace by providing rental
accommodation; and

e Introduction and development of financial mechanisms for export credit and leasing
with participation of domestic and foreign banks, including the promotion of
Belarusian product certification abroad. Also, improvement of the mechanism of
export credits and insurance of export risks.'*?

142 See Belarusian State Economic University “Proposals for the development of the legal framework conducive
to the acceleration of the integration process of higher education, research and innovations”, TEMPUS project.
2016
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4.2 Innovation in the enterprise sector: case studies

In Belarus, many large firms are facing the problem of inadequate modernization of
equipment. According to government assessments, the majority of organizations that belong
to the large public sector use mid-20th century technologies. One of the main reasons for this
reluctance to innovate is the generally low level of market competition.

The economic management of large enterprises is hierarchical and it is characterised by
linkages - predominantly vertical - between ministries and economic entities and enterprises.
Reorganization has hardly changed the traditional high degree of market concentration. In this
context, small and medium-sized businesses are developing only slowly, which limits the
pressure on incumbent companies and enables them to survive even without innovating
(many large firms have a monopoly position in the Belarusian market).*?

On the other hand, some firms undertaking research-intensive activities have presented a
different path to innovation. Most of these were spin-offs created by university faculty or
scientific institutes. Some of these firms are working in university/academy-linked technology
parks; and often have undertaken commercialization activities in these venues.*** Among all
these firms, some small firms are valuable as knowledge-producers. They are often spin-offs,
knowledge-based, high-tech, innovative firms. They are important actors in the
commercialization of knowledge and exploit the inherited knowledge-producing capabilities
from the Soviet era, combined with new ideas by more recent university graduates (cf. section
4.4 in this chapter for a discussion of Belarus’ dual path).*

This section analyses case studies of selected successful, innovative firms interviewed during
and after the fact-finding mission of this Review (i.e. Polimaster, Polimag, Atomtex,
KBTEM-OMO). These firms include examples of small, medium and large companies of
different forms of property ownership. The information contained in each case presents the
results of in-depth interviews with the management of firms. They provide detailed
information on how enterprises innovate, that cannot - to the same extent - be obtained from
survey analysis. These case studies also provide more insight on what constraints they face,
and how they use available policy support.

Case study: Atomtex Scientific and Production Enterprise.

The Minsk Scientific and Research Instrument-Making Institute is a joint-stock company,
which owns four subsidiaries that have worked in different fields. One of them is
ATOMTEX, which was established in 1995 as a scientific and engineering, manufacturing
and support company that has joint public and private ownership. It produces various high-

3 See in Regulation the Council of Ministers of the Republic of Belarus, 2014 No. 27, On approval of the
concept of formation and development of innovative industrial clusters in the Republic of Belarus and its
realization (pp.4-5)

1% The advantages to be in university/academy-linked technology parks are related to significant preferential
treatment for residents, such as lower corporate tax, subsidized or free residential and rental premises, low or
near-zero rate local taxes (these vary by region), and access to budget funding.

%5 One of the specificities of the autarchic and vertically organised Soviet-system was that universities and
research organizations were involved in small-scale production either for their own needs or for dedicated
clients.



120 Chapter 4: Innovation in the enterprise sector

tech science-based nuclear instruments and pieces of equipment that are used in fields such as
the nuclear power industry, nuclear medicine, radiology, geophysics and radioecology.

In 2016, the number of employees was 190, 50 per cent of whom were under 35 years old.
The average annual output per employee was US$50,000 in the period between 2011 and
2015. Exports make up more than 90 per cent of total production and the firm exports to 80
countries. The profit margin is around 20 per cent.

ATOMTEX is considered a very active innovative company. Every year, it brings to market
three to four new competitive products, in addition to another five to six products that are
upgraded significantly compared to previous production lines. For example, after the
Fukushima disaster in Japan, the company delivered an under-water radiation spectrometer
that could measure at a depth of 500 meters, which had no competitor in the Japanese market.
Another novel product by ATOMTEX has been used to prevent the traffic of nuclear products
across borders - which has been deemed very important to combat nuclear terrorism. Thanks
to its innovations, the company has won several awards and prizes. In addition, the
ATOMTEX trademark has been registered in several countries.

The company recently undertook a modernization of its production and research base, which
helped expand the range of knowledge-based competitive products, including test equipment,
control and measurement instruments, equipment for automated assembly of printed circuit
boards between 2011 and 2015. In this period, the company also obtained an 1ISO 9001
certificate, purchased roughly 500 software licences and further expanded the range of
products. This included new calibration equipment in the field of ionizing radiation
measurement, which in certain cases outperforms national standards.

The basis for ATOMTEX’s innovation capabilities are integrated design algorithms
developed in the Soviet period. On this basis, new products are developed using marketing
research, product optimization, and pricing and complete process management procedures.
Design and production conform to the relevant international standards.

In the early years of the company, State investment was important to develop and
commercialize equipment for rectification of the consequences of the Chernobyl nuclear
power plant accident.

Since that time, foreign suppliers have become very important partners. Today, 85 per cent of
electronic components and 70 per cent overall are imported. A special quality control
department ensures the quality of components. The company also trains its local suppliers to
enable them to meet its quality standards. The firm works closely together with relevant
international organizations: International Atomic Energy Agency (IAEA), Comprehensive
Nuclear-Test-Ban Organisation (CTBTO), UNDP and others. The company is an associated
member of the European Nuclear Society.

In spite of its success, this firm has faced some challenges during recent years that are linked
to financial regulations and the character of State funded R&D programmes. The company’s
declared policy is to avoid State projects because the size of available public resources is very
limited in relation to the monthly financial needs of the firm. In addition, the timely
presentation of reporting requirements is time-consuming; and it distracts human resources
from focusing on goal achievement and the releasing of new products. Thus, since 2000, there
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is no public budget funding for its innovation and the company has operated from its own
funds and sales revenues. However, in some individual and exclusive cases demanding highly
professional specialists with firm-specific knowledge, the company may choose to participate
in government projects.

Case study: Kbtem - omo

The second case study presents a successful joint-stock company that belongs to a holding
company. The history of KBTEM-OMO dates back to 1962 when a decision was made by the
Soviet authorities to set up in Minsk facilities for the manufacturing of optical-mechanical
equipment. KBTEM-OMO was at the time a division of the Design Office for Precision
Electronic Engineering (KBTEM). In 1991, KBTEM was split and KBTEM-OMO was re-
named as the Scientific and Production Republican Unitary Enterprise. It became a unit of the
Belarusian conglomerate State Scientific and Production Corporation for Precision
Engineering (“Planar”). In 2014, KBTEM-OMO was reorganized again into a joint stock
company with the goal to attract private investment.

KBTEM-OMO relies on a high level of vertical integration that enables concentrating all key
technologies needed for the development and manufacturing of its products. There were
strong initiatives during the transformation time of Perestroika to promote a diversification of
the activities, but a decision was made to remain focused on its expertise in optical/
mechanical technological development and production. As a result, over time the firm
developed State-of-the-art competences in the field of optics, precision mechanics and
electronics used for manufacturing. The main production lines include scientific and
technological developments in precision engineering and manufacturing, including equipment
for wafer pattern generation and inspection, chip production, laser processing, medical
equipment, microscopy and optical components.

In 2015, the firm obtained revenues worth BYR103.7 billion. Almost all products of
KBTEM-OMO are new-to-international market. Most of production does not have analogues
in the world and there are no or only few equivalent competitors. KBTEM-OMO’s main
markets are in Russia, Israel, China, South Korea, Mexico, Taiwan, India and some EU
countries (i.e. Italy, Germany, France and Poland).

Since KBTEM-OMO is an export-oriented company, it has been negatively affected by recent
macroeconomic and external constraints. Still, during the past five years (2011-2015), the
value of exports grew 27 per cent compared to the previous five-year period. KBTEM-OMO
employs experienced and dedicated technicians, engineers and designers. The total number of
employees is 510 employees, 470 of which are R&D personnel (i.e. mechanical and chemical
engineers, programmers and physicists) who work full time with R&D projects.

In spite of its R&D orientation, KBTEM-OMO employs only two Doctors of Science, five
PhDs and five PhD fellows. These figures are substantially lower than average in Belarus for
companies conducting R&D activities, which amounted to 12 per cent doctorates in 2012,
according to official statistics. In part, this relative lack of a high-skill workforce can be
attributed to the brain drain that occurred in the early 1990s. During the past 15 years,
however, the situation has improved, partly thanks to a Government programme for post-
university students that includes a mandatory two-year-paid employment period after
graduation.



122 Chapter 4: Innovation in the enterprise sector

The company mostly accepts university students from three relevant universities (i.e.
Belarusian State University, Belarusian National Technical University, and Belarusian State
University of Informatics and Radio Electronics). KBTEM-OMO cooperates with other NIS
stakeholders, including public organizations; and it cooperates with universities mainly
through teaching and training with the goal to retain potential employees. In addition, it is a
member of several international organizations such as Semiconductor Equipment and
Materials International (SEMI) and The International Society of Optical Instruments
Engineering (SPIE).

The company owns more than 100 patents, fifteen of which were registered in 2015. Most
patents were granted abroad because, in the absence of agreements between Belarus and the
countries that are KBTEM-OMOQO’s export destinations, there is a risk that ideas may leak
away if registered only nationally. Thus, KBTEM-OMO usually patents its innovation in a
country where it is going to export each specific product. Patents belong to the enterprise, but
the authorship rights belong to the developer, who is also eligible to receive some type of
bonus compensation that varies according to the degree of commercialization achieved.

Concerning State aid, KBTEM-OMO enjoys various forms of State support. Depending on
the project, it can apply for State funding within the framework of the State Scientific
Technical Programmes. The amount of State funding can reach up to 50 per cent of
expenditures on R&D, although the bulk of funding for R&D comes from re-invested profits.

Officially, government financial support is not a loan in commercial terms. However, it is
stipulated that the enterprise will develop and sell a defined volume of new products or
services. If the enterprise fails to commercialize a new product/service, it must return the full
amount of the loan. Obtaining financial support is also a long process to follow given the
administrative procedures involved. Considering that the manufactured equipment is
characterized by a long cycle of development and production, given the high technical
complexity of products (i.e. about two and a half to three years), the re-payment scheme shifts
most of the risk to the firm, a situation that acts as a disincentive for investing in R&D (cf.
chapter 2).

In addition to the strict performance requirements, other factors negatively affect the results of
financial and economic activities of the company. Given its export orientation, firms like
KBTEM-OMO face a very complex legislation in the field of taxation, customs and currency
regulations. As is the case with other firms in the sector, the excessive reporting requirements
significantly reduces the effectiveness of R&D expenditures, and it further hinders scientific
and technological development in priority areas such as electronic engineering. Other
challenges concern access to skills. In Minsk, there is a shortage of flats and the system of
renting houses is not well developed. Thus, the enterprise cannot provide housing and
registration services to new staff. More government involvement and support would be
needed to improve recruitment, as in the case of the High Technologies Park (HTP), where
funds from the city budget have been used to build housing facilities that reduce the burden of
resident firms to attract a high-skilled labour force.
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Case study: Polimaster

Polimaster, a leading international company in the field of nuclear monitoring, safety and
security, was founded in 1992. The start-up capital was an individual’s seed investment. The
company has since grown to become an international conglomerate, building its competitive
edge on the accumulated knowledge of its founder and staff, who previously had long-term
R&D experience in the field of radiation protection at MRIMI,**® one of the oldest and most
capable research and production centres in the field of electronic instruments in Soviet times.
Thus, the long-term scientific and technical expertise in the development of instruments for
radiation monitoring and control became one of the key strengths and the basis for the firms’
early success.

Over the last twenty-years, Polimaster also earned recognition abroad. Since Belarus is small
for such niche markets as radiation monitoring, Polimaster began exporting to Europe at the
beginning of the 1990s. At present, the firm exports to more than 75 countries around the
world and has dealers in 45 countries. Production has also expanded across borders. Today,
Polimaster owns business facilities, including manufacturing and service companies, not only
in Belarus but also in Austria, Lithuania, Japan, Cyprus and the United States.

Although the firm’s headquarters are located in Austria, the key human resources (engineers
and managers), and the essential part of the production processes (manufacturing important
components of devices), are based in Minsk. As of 2016, the company employs around 200,
with the number of R&D personnel at more than 40. Although official figures are not made
public, sales revenues in recent years are estimated at between US$5 million and US$20
million. In terms of market share, the Belarusian market takes four per cent of total sales,
while the USA accounts for 38 per cent, the Commonwealth of Independent States (CIS) 26
per C(-iz]}, Europe 12 per cent, while other countries comprise the remaining 20 per cent of
sales.

Polimaster primarily uses its own funds to finance R&D, but the company has also gained
some positive experience in using public investments. During recent years, the company has
introduced between five and ten new products on an annual basis, even if their commercial
success rate has been uneven. One key success was the development of a dosimeter in the
shape of wristwatch, which was a novel invention. The company also pioneered the
development and production of compact gamma devices of a pager type, which allowed
Polimaster to gain a foothold in the US market. The development of systems of radiation
control enabling data transmission in real-time from distributed network of devices was
another key innovation.

146 After the Chernobyl catastrophe, the Institute had developed dosimeters to measure an absorbed dose of
ionizing radiation. Indeed, the founder of Polimaster himself developed a simple personal dosimeter to be
commercialized among manufacturers. Most of the initial employees of Polimaster had also worked at the Minsk
Research Instrument Institute “MRIMI”, today a Public Joint Stock Company which is one of the leading
research and production centres in the field of electronics instruments, with a history that dates back to 1954.
Www.mnipi.by

¥7 polimaster was recognized by authorities as the best Belarusian exporter in 2015 under the category
"Electronics, instrumentation, electrical and optic-mechanical industry” See
http://www.belta.by/economics/view/pobediteli-konkursa-luchshij-eksporter-2015-goda-obespechili-15-
eksporta-belarusi-192353-2016/ (accessed on 15 June 2016).



http://www.belta.by/economics/view/pobediteli-konkursa-luchshij-eksporter-2015-goda-obespechili-15-eksporta-belarusi-192353-2016/
http://www.belta.by/economics/view/pobediteli-konkursa-luchshij-eksporter-2015-goda-obespechili-15-eksporta-belarusi-192353-2016/
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Although Polimaster does not undertake joint R&D activities with universities, it provides
internships for students and graduates. The company maintains ties with key departments and
faculties of Belarusian education institutions where students obtain specialties relevant to
Polimaster’s activities. The company has also been in close cooperation with government
institutions (e.g. NAS). However, most cooperation occurs in terms of finding investment for
new products rather than conducting joint research to develop innovation. The company also
cooperates with its users, suppliers, and other organizations in pursuit of new knowledge,
ideas, and business solutions. Key stakeholders include laboratories, such as Thermo Fisher
Scientific and Mirion Technologies, both of which have headquarters in the USA. Some of
Polimaster’s key employees visit its overseas offices and have collaborated with American
and European colleagues. Others have key research experience in leading institutions such as
CERN, the European Organization for Nuclear Research.

Historically, the company did not ordinarily register patents as it found it disadvantageous to
disclose the details of its inventions. Nevertheless, some key inventions are protected. As for
royalties and licences, Polimaster has a company in the US and one in Cyprus that own the
company’s IP respectively in the American and European markets.

With regards to its organizational capacities, Polimaster is considered nimble and flexible,
which has enabled it to identify and explore new types of activities in short periods of time.
This is an advantage vis-a-vis its primary competitors, which are often large companies with
product portfolios covering many market segments without strong specialization. Polimaster
managers regard R&D as a core competence, while R&D expenditures amount to about
between 10 and 15 per cent of sales. In order to increase the productivity of its employees, the
company offers bonuses for commercial success when certain performance indicators are met
(e.g. volume of sales, customer satisfaction). This allows the company to maintain high
salaries and motivates developers to reach significant results.

Regarding public policies, the firm has enjoyed significant support from the Belarusian
government. This included participation in investment programmes and access to innovation
funds, taxation privileges and land rental discounts. However, its success also led it to face
additional controls and related bureaucratic obstacles, such as an increase in reporting
requirements. Still, the largest impediments to undertaking innovations were economic ones.
These include a low demand for new products in times of crises and high costs and risks of
research activities, coupled with long payback periods. Looking forward, two major
challenges can also be identified that if properly addressed could facilitate the firm’s further
expansion. They concern access to skills and knowledge, plus branding and certification
activities.

Access to skills was a key advantage in the growth performance of the firm, but it has become
a challenge. At the time of its inception, the labour and capital costs were low compared with
similar costs in Western countries, given the firm’s access to highly skilled researchers and
more or less modern equipment. Such a base would allow researchers to carry out
experiments and develop innovative products rapidly. However, at present, some significant
potential in terms of R&D and human resources has been lost, and the cost of labour has gone
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up.**® The company also suffers from a lack of a sufficiently modern scientific and industrial
base in Belarus, and it needs to rely on internal resources notwithstanding the difficulty for
businesses to finance such activities. More State involvement through the development of
basic research at, inter alia, educational institutions could go a long way to meet these needs.

Regarding certification and branding, sales and development staff have indicated that access
to foreign markets has been hard to achieve, as foreigners tend to have ambiguous perceptions
or lack sufficient knowledge of Belarusian producers. This situation has forced the firm to
enter some markets through the licensing of its products to foreign-owned firms. Another
challenge concerns certification, as standards of production concerning technology, quality
and service in the advanced industrialized world are often much higher than the ones
prevailing in the CIS countries. Improved access to finance and business advisory services
could facilitate removing these hindrances.

Case study: Polimag

Polimag is a micro- republican unitary enterprise'*® that performs scientific research, design
and technological works in the field of surface finishing of machine parts and devices. It was
created in 1991 on the basis of a research group of 20 scientists who had worked at the
Physics-Technical Institute of the Academy of Sciences in the Soviet period. In 2001, the
company became part of the Technopark Metolit (now Science and Technology Park of the
Belarusian National Technical University "Polytechnic™).

In the past, Belarus was one of the leading countries in the field of scientific research. The
country had a large R&D infrastructure oriented mainly towards the military industry.
Nevertheless, this was affected by the critical institutional transformation and a substantial
reduction in public spending in R&D after the collapse of the Soviet system, which led to a
decrease in demand for R&D products and to a significant reduction of investments in the
development of new technologies. In this context, the research team of Polimag was reduced
to three persons during the 1990s. In recent times, the company has been reorganized. It has
significantly increased the volume of production and sales of products, which is produced by
a team of 13 experts.

The main activity of Polimag is research and experimental development in natural sciences
and engineering. The company develops original processes, creates and produces equipment
for magnetic-abrasive machining (MAM). The successful activity of Polimag is based on the
great experience in development of technologies of superfine polishing and surface
modification of critical parts (substrate integrated circuits, optical glass, laser crystals and
metal products), for electronics, optics, laser technology, nuclear engineering, electronic,
aviation, shipbuilding and other industries. As a small enterprise, Polimag has flexibility in
the organization of its R&D and commercial activities. The company is not burdened with
overhead requirements and statistical reporting, which are typical for large organizations,
allowing it to provide high quality at reasonable prices.

8 The company tries to attract Belarusian scientists, realizing that it is a very specific area to work with. Belarus
is a non-nuclear country and few people are engaged in nuclear research, although this may change with the
construction of the Belarusian nuclear power plant, which has led to increased interest in nuclear sciences.

9 According to the Civil Code of the Republic of Belarus, a republican unitary enterprise is a commercial
organization property of which belongs to the Republic of Belarus.
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In 2015, the firm’s revenue was BYR1, 362 billion. In that year, most of Polimag’s innovative
products and services - 70 per cent - were sold in the domestic market, whereas 30 per cent
were exported to Italy. In 2016, Polimag intends to diversify its export markets through
starting sales to Russia. In the longer run, all the economies of the larger Eurasian market are
perceived as an opportunity. Its significant size and the long traditions in science and
technology of its Member States, combined with the absence of language barriers and
common mentality, are important factors for Polimag to realize its commercial aspirations.

Polimag is a resident of Technopark of the Belarusian National Technical University
"Polytechnic”, and benefits from its help and support in marketing, advertising, access to
international networks, as well as access to office and industrial space.

The company actively cooperates with many research organizations and industrial enterprises
in Belarus and abroad. Among the main partners are the following institutions: Technopark of
the Belarusian National Technical University "Polytechnic", Institute of Industrial Nuclear
Technology NRNU "MiFi" (Moscow, Russia), Institute of Optics, Fine Mechanics and
Physics of the Chinese Academy of Sciences (Beijing, China), Research Centre EWE of
Energy Technology (Oldenburg, Germany), JSC Peleng (Minsk, Belarus), Vologda Factory
of Special Bearings (Vologda, Russia) and others.

In 2015, 60 per cent of expenditures on R&D were spent on the development of new
products, methods and processes of production.*® The remaining funds were spent on
maintenance of existing production and purchase of equipment related to technological
innovation. However, some weaknesses retard faster development. One of them is the lack of
financial resources to acquire expensive scientific measuring equipment for the further
expansion of production, such as high-precision atomic-force microscopes and laser
interferometers. Sources of financing of innovation activities are the company’s own funds,
which amount to 50 per cent of R&D expenditures, and another 50 per cent of funding from
local innovation funds. In a context of government restructuring, the company plans to
increase the share of self-financing up to 65 per cent in 2016.

However, the amounts raised from reinvested earnings and loans from innovation funds are
too small to finance expensive R&D, while other forms of State support remain insufficient.
For example, the available tax incentives in the form of the 10 per cent reduction of income
tax on profits play a minor role in Polimag, since profits have been small in recent times.
Managers of Polimag predict moderate growth and development of the company in the
coming years, which corresponds to the current trend since 2010. Expectations are based on
the growing interest of domestic and foreign enterprises and organizations in the technology
and equipment produced by Polimag. Nevertheless, the company's ability to maintain its
innovative development is hampered by the uncertainty of the macroeconomic environment,
high taxes and low level of public funding in the field of science and education.

150 Expenditures on technological innovation amounted to BYR1.374 billion, and were funded 50 per cent with
own resources of the firm and 50 per cent public funds. Total revenue was BYR1.362 billion.
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Assessment

Overall, the cases studies referred to above help inform on the existing challenges to
innovation in the enterprise sector and point to priority areas for policy reform. The selected
firms were established either privately or by several State-owned entities on special
conditions. At the time of their establishment, they obtained the most important equipment
and instruments from research institutes. Furthermore, their workforces were well educated,
well trained and had substantial experience with scientific collaboration. They also had
experience producing innovative products and commercializing the results of their scientific
advances. Their managers were usually innately talented managers with good scientific
records.

However, some of these conditions have significantly changed during recent years; and new
challenges have emerged that call for policy reforms in order to sustain their innovative edge.
These include the consequences of macro-economic recession, the impact of the progressive
reduction in R&D spending and finance, and problems accessing qualified personnel. This
information is confirmed by the analysis of survey data included in the next section.

4.3  Firm-level analysis of innovation performance in Belarus

This section focuses on the quantitative analysis of innovation activities in the enterprise
sector. This section employs two statistical surveys on innovation to provide information on
innovation activities in the Belarusian industrial sector. These are respectively the innovation
survey of Belstat (the National Statistical Office of Belarus), and the EBRD - World Bank
Business Environment and Enterprise (EBRD BEEPS V) section on innovation. Some
methodological considerations relating to these surveys are presented in the box 8.

Box 8. Methodological aspects of firm-level surveys of innovation activities

According to international standards, the definitions for measuring innovation are the
following: “An innovation is the implementation of a new or significantly improved product
(good or service), or process, a new marketing method, or a new organizational method in
business practices, workplace organization or external relations. An innovation can be
more narrowly categorised as the implementation of one or more types of innovation, for
instance product and process innovation. . An innovation can include products, processes
and methods that firms are the first to develop, as well as those that have been adapted from
other firms or organizations. The Oslo Manual* on innovation statistics also distinguishes
between innovative firms and innovation activities.

In the case of Belarus, according to the Belstat definitions, an innovation-active
organization is an organization that incurs expenditure on technological innovation. This
definition measures the input for innovation instead of the output of innovation process.
Belstat operationalized the internationally accepted definitions for its own survey with the
following definition: “innovation activity is an activity related to the transformation of
novelty into innovation”. The Belstat survey was carried out through a postal survey and it
covered 383 innovation-active industrial organizations in 2014 (i.e. industrial organizations
having expenditure on innovations).
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Box 8. Methodological aspects of firm-level surveys of innovation activities (continued)

The EBRD BEEPS (Business Environment and Enterprise Performance Survey)
incorporates definitions of the Oslo Manual. It was undertaken with a face-to-face interview
method. The sub-sample used for this study from the BEEPS survey contained 126
manufacturing firms.

The most significant difference between the two surveys is that the sample size of BEEPS
was smaller, and the surveying period is also slightly different.

Note: * OECD (2005).0slo Manual: guidelines for collecting and interpreting innovation data. Third edition.
OECD and Eurostat: Paris.

Innovation activities of a country’s firms are influenced by the economic situation, knowledge
and management capabilities as well as the available modes of financing. If the financial
resources for innovation are heavily depending on the State budget, enterprises have little
chance to respond to the economic downturn with more intensive innovation activities. In
Belarus, gross value added in industry compared to GDP has decreased from 31 per cent in
2011 to 27 per cent in 2014. In the same period, the fixed capital investment in industry to
GDP has also shrunk from 13 to 11 per cent.™!

Many firms are facing the problem of modernization of equipment as a basic constraint to
innovation. Some of these firms have a monopoly position in the Belarusian market, which
makes them reluctant to innovate. In addition, FDI is limited and does not create strong
impulses for innovation. Table 25 shows some main innovation indicators by the type of
ownership of companies.

Table 25. Innovation indicators of industry by type of ownership
Innovation-active Organizations engaged in Percentage of innovative
companies engaged in technological, products in the total volume

ownershi technological innovation organizational and of shipped products

P expenditures (product and marketing innovation

process) expenditures
Percentage of total number of organizations
2010 2015 2010 2015 2010 2015

Public 9.3 10.1 12.2 10.6 15.5 1.3
Private 19.0 22.9 235 24.5 14.4 15.9
Foreign 59 10.3 11.8 15.4 1.1 3.1

Source: Compilation from Belstat letter 20/04/2016

The percentage of firms that undertook expenditures on technological innovations was higher
in the private sector both in 2010 and in 2015. While public firms had a higher share of the

151 Science and Innovation Activity in the Republic of Belarus, Statistical Book, National Committee of the
Republic of Belarus, Belstat, Minsk 2015, table 6.1.
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sales of innovative products to total sales in 2010, this drastically decreased by 2015. In
addition, foreign-owned companies represent a small but increasing share, which goes largely
into low- and medium-tech industry.

The business climate
According to respondents to the EBRD BEEPS survey, the most important obstacles to the

business climate can have an impact on innovation. Table 26 presents the relevance of the
business environment obstacles using the average values of responses.

Table 26. Business environment obstacles by innovative/non-innovative companies
Obstacles Nr of responses Average

reporting Total Innovative | Non-innovative

obstacles firms firms
Tax rates 90 2.22 2.30 2.09
Inadequately Educated Workforce 85 2.06 2.29 1.63
Access to Finance 74 1.93 2.07 1.74
Access to Land 52 2.21 2.40 1.82
Political Instability 52 2.10 2.24 1.83
Access to Telecommunications 50 1.76 1.83 1.60
Practices of Competitors 49 1.98 1.97 2.00
Labour Regulations 46 1.57 1.59 1.50
Corruption 44 1.98 2.10 1.73
Customs and Trade Regulation 43 2.05 2.26 1.69
Access to Electricity 42 2.26 2.37 2.00
Tax Administration 41 1.61 1.61 1.61
Access to Transport 39 1.79 1.84 171
Crime, Theft and Disorder 36 1.67 1.81 1.47
Access to Business Licensing and 33 2.00 2.23 1.55
Permits
Courts 20 1.80 1.69 2.00

Source: author calculation from EBRD BEEPS V data
Note: Applied values: Minor obstacle=1, Moderate obstacle=2, Major obstacle=3, Very severe obstacle=4. From
the average value, the respondents with ‘does not apply or no obstacle’ is not included.

The figures in Table 26 show that the majority of obstacles hamper more strongly the
innovative rather than non-innovative firms.™ Thus, it may be suggested that firms that
undertake innovation tend to be more sensitive to hindrances affecting the business
environment than other firms in a context that favours the status quo.

The greatest number of firms felt that tax rates and access to finance at least moderately
hamper their general business activity. In addition, businesses manifested that they have to
cope with an inadequately educated workforce. The problem of inadequate skills may arise

152 The group of innovative firms contain all that have introduced any types of innovation.
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from the structure of student enrolment by fields; and from the shortage of certain subjects in
teaching curricula, which are not optimal to promote innovation-related activities.*>* The
country does suffer from the loss of skilled workers, mainly population outflows to Russia,
where average wages are higher. Because of the downturn in the Russian economy, the
outflow of highly skilled workers has somewhat slowed, which may improve access to skilled
workers in the future.

It should be highlighted that there are several obstacles, which are more important for small
companies than for medium and large ones. Access to land, access to electricity, political
instability and customs and trade regulations appear to be a priority for smaller firms. In
addition, some other factors hamper more the non-innovative medium companies, such as tax
rates, the practice of competitors and access to finance. Whereas the BEEPs study covered
general factors originating in the business environment, the Belstat survey included variables
that address specific constraints affecting innovation by firms in the industrial sector. These
include three kinds of hampering factors: economic, production and other. Table 27
summarizes key survey findings.

Table 27. Rating of factors hampering innovation by industrial sector

| Average value

Economic factors

lack of funds within the organization 231
cost too high 2.18
excessive perceived risks 1.98
long payback time of innovations 1.94
lack of financial support from public sources 1.79
low consumer demand for new products 1.71
Production factors
innovation potential insufficient 1.75
lack of qualified personnel 1.59
lack of information on markets 1.42
lack of information on new technology 1.38
difficulty in finding cooperation partners 1.35
non-responsiveness of the organization to innovation 1.31
Other factors

undeveloped technology market 1.59
low demand for innovative products 1.58
uncertainty of the period of innovation process 1.52
undeveloped innovation infrastructure (intermediary, information, legal, banking and other 1.52
services)

shortcomings in legislation regulating and stimulating innovation activity 1.43

Source: author compilation from Belstat Science and Innovation Activity in the Republic of Belarus, Statistical
Book, National Committee of the Republic of Belarus, Minsk 2015, table 6.37

Note: Applied values: main or crucial =3; significant =2; insignificant =1. Averages calculated on the basis of
total available respondents

3The highest share of enrolled students goes into communications; law; economics; management; business
administration (41% in 2010/11 and 36% in 2014/15). This field of education was followed by engineering and
technology. Its share was much lower but slightly increased over time (18.7% in 2010/11 and 19.5% in
2014/15). Source: Belstat. (2015).Science and innovation activity in the Republic of Belarus. Statistical book.
Minsk: National Statistical Committee of the Republic of Belarus (Belstat). ISBN 978-985-7115-27-3
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The most important hampering factors are economic ones, which confirm the findings of the
BEEPs survey. “Lack of funds within the organization” is the strongest and that evaluation
was strengthened by interviews during the fact-finding mission. The “lack of financial support
from public resources” was evaluated as a less important factor. These differences in the
evaluation of two financial resources highlights the firms’ wish to finance their modernization
and innovation from their own resources and the fact that they rely less on the availability of
public resources. Among the production factors, the “insufficient innovation potential” and
the “lack of qualified personnel” are the main hampering factors of innovation. BellSA’s
report based on surveys among the heads of companies also identified similar problems.
According to findings from this study, the organizations have low innovative capacity,
shortage of trained personnel (technical and scientific personnel) and limited financial
possibilities for development.*

Main quantitative indicators of innovation performance

The Belstat innovation survey has provided important information shedding some light on
current processes characterizing the innovation performance and behaviour of business
organizations. It should be highlighted that the Belstat survey focuses mainly on large- and
medium-sized organizations.*>

Table 28 contains indicators of innovation at the firm level. It shows significant fluctuation
during recent years for both the number of innovation-active firms as well as their share
among total industrial organisations surveyed.

Table 28. Indicators of intramural innovation and industrial activities
Indicators 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Number of innovation-active industrial organizations 324 | 443 | 437 | 411 | 383 | 342
Share of innovation-active organizations of total industrial 154 | 22.7 | 228 | 21.7 | 209 | 19.6

organizations surveyed, per cent

Share of shipped innovative output in total industrial output 145 | 144 | 178 | 178 | 139 | 131
shipped, per cent

Source: Belstat Science and Innovation Activity in the Republic of Belarus, Statistical Book, National
Committee of the Republic of Belarus, Minsk 2015, Table 6.1., and Belstat letter 20/04/2016

Within the period under consideration, the number of innovation-active industrial
organisations and their share to total industrial organizations has jumped from 2010 to 2012,
although both figures began to decline in 2013, a process that has continued till 2015. On the
other hand, the share of shipped innovative output showed some minor fluctuations between

1 OTYET O HAYYHO-UCCJIEJIOBATEJILCKOM PABOTE «MeKcTpaHoBasi OLEHKA COCTOSIHHS HAyqHO-
TEXHHYECKONl W WHHOBanuoHHOH cdepsl PecrmyOmmkm bemapyceh Ha oOcHOBe aHamm3a MeEXIyHapOJHBIX
CTaTUCTHYECKUX JaHHBIX U PEUTHHIOB W MPEIJIOKEHHUS 0 YIyqIIeHH o mo3uiid PecrryOimkn benmapycs B 31X
peiTHHTax» (3aKIIFOYUTENbHBIN) ['0Cy1apcTBEHHBIN KOMUTET MO HAyKe U TeXHoyorusM;Peciyonuku benapycs,
TocynmapctBenHoe yupexnacHue «belopycckuii HHCTHTYT CHCTEMHOTO aHaim3a M HH()OPMAIOHHOTO
obecrieueHnss Hay4HO-TexHUYecKoil chepb» (I'Y «benldCA») YK 339.9:338.1;339.9:330.34;338.2 Ne
rocpeructpanuu 20151401 Wns.

1% Belstat letter 11/05/2016.
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one and three per cent above or below the average of 14.5 per cent. These trends seem
understandable when taking into account the impact of the economic crises and the
deteriorating financial conditions for innovations.**®

A recent analysis by BellSA helps explain the survey findings. It concludes that Belarusian
companies do not have sufficient own funds to finance RDI (research, development and
innovation), or are hesitant to invest in risky projects. At the same time, the State could not
provide them with sufficient financial support, which is also due to the crisis and a tight
budgetary policy. " This situation produced a decline in innovation development and,
consequently, the number of innovation-active enterprises decreased.

Innovation performance can also vary by economic sectors and activities. If a firm introduces
more than one type of innovation, it can also create synergistic effects. According to Belstat
statistics, 92.7 per cent of manufacturing organisations made expenditure on technological
innovation, 11.7 per cent on organizational innovation and 16.5 per cent on marketing
innovation in 2015.2® The various types of innovation can support each other and improve
the firm’s chances of market success.

Concerning innovation in specific economic sectors of firms (Table 29), high-tech and other
emerging activities are usually more innovative than traditional sectors. For Belarus, ICT
activities are the "innovation driver" and activities in nuclear sciences are good performers in
novel innovation. Notably, among selected manufacturing industries the number of innovative
firms seems stable over time across sectors, with some slight increases in certain activities
(i.e.; manufacturing of electrical and optical equipment, chemical production and manufacture
of pharmaceutical products).**®

%1n the industrial sector, a large share (64 per cent) of innovative output was exported in 2015 (51.4 per cent of
this went to CIS countries). In the context of SPID 2016-2020, the Ministry of Industry plans to implement only
13 investment projects, among which nine are scheduled to release innovative products. However, none of these
projects imply new modern-world technologies. The share of innovative products in the volume of industrial
production for 2016 -2020 is estimated to be in the the order of 30 per cent.

! rocyﬂapCTBeHHLIﬁ KOMUTET IO HAYKE U TCEXHOJIOT'UAM, PeCHy6ﬂI/IKI/I BenapyCL: FOCYL[apCTBeHHOG

YupeKaeHue, «BCHOPYCCKI/[ﬁ HWHCTUTYT CHUCTCMHOI'O aHaln3a U I/IH(l)OpMaIII/IOHHOFO obecrieuenus Hay4HO-
texHuueckoit chepe»y (I'Y «benlICA») VK 339.9:338.1;339.9:330.34;338.2, Ne rocpeructparuu 20151401,
WuB. Ne (item 6.2).
8Belstat letter communication Ne 01-05/2-18/1329 of 16 September 2016.
159 At present, it is uncertain if the critical mass of funding is available for basic and applied research in other
activities. The distribution of expenditure by type of science and phase of R&D suggests engineering science is
substantial. On the other hand, medical and agricultural sciences devote relatively large shares to applied
research, but much less to experimental development. See K. Pavitt, “The social shaping of the national science
base”. (1998) Research Policy 27: 793-805; Léa Velho, “Building a critical mass of researchers in the least
developed countries: new challenges”, 2006, in Science and Technology Policy for Development, Dialogues at
the Interface by Louk Box and Rutger Engelhard (eds) (2006) Anthem Press: London UK; “ Pharma R&D needs
large funds to gain critical mass”, The Financial Express 29 November 2007
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Table 29. Number of innovation-active organizations in main sectors and in selected
manufacturing sectors (2010 and 2015)
Number of organizations
Organizatio | Innovation- | Companies |Organizatio| Innovation-| Companies
ns surveyed,| active engaged in |nssurveyed,| active engaged in
(units) companies | expenditure (units) companies | expenditures on
with on with technological,
expenditure |technological expenditure | organizational,
Sector on , on and marketing
technologicajorganizationa technologica] innovation
| (product I, and | (product
and/or marketing and/or
process) | innovation process)
innovation innovation
2010 2015
Industry total 2103 324 381 1745 342 369
mining industry 32 5 5 31 3 4
production and
distribution of
electricity, gas 191 6 9 180 9 9
and water
Manufacturing | 1880 313 367 1534 330 356
Selected high-tech and medium-tech industries
Chemical
production >4 24 27 51 21 28
e manufacture
of
pharmaceutic 19 10 10 16 14 14
al products
Manufacture of
machinery and 220 72 75 208 73 75
equipment
Manufacture of
electrical and
optical 131 57 57 118 58 59
equipment
Manufacture of
transport 55 23 26 56 23 23
equipment

Source: Compilation from BelStat letter 11 May 2016

Based on Belstat statistics, it is possible to rank the sectors on which firms have undertaken
innovation expenditures. The highest spending sector is the manufacture of coke, petroleum
products and nuclear materials - accounting for 30.9 per cent of the total (Table 30).
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Table 30. Share of expenditure on technological innovation by industrial activity
Rank Sector Share (%) | Main financial
source (%)
1 Manufacture of coke, petroleum products and 30.9 own funds (76)
nuclear materials
2 Manufacture of machinery and equipment 174 own funds (70)
3 Manufacture of basic metals and fabricated metal 15.3 foreign
products investment incl.
credits and
loans (53)
4 Manufacture of transport vehicle and equipment 7.5 own funds (46)
5 Manufacture of other non-metallic mineral products 5.9 own funds (43)
6 Manufacture of food, beverages and tobacco 5.6 credits and
loans (66)
7 Manufacture of electrical, electronic and optical 4.0 own funds (64)
equipment
- Other sectors 134 miscellaneous
- Total 100.0

Source: Compilation from Belstat Science and Innovation Activity in the Republic of Belarus, Statistical Book,
National Committee of the Republic of Belarus, Minsk 2015 from table 6.20

Notably, the most significant activities in terms of the share of expenditures do not
necessarily coincide with those activities where innovations are more likely to occur. For
instance, the manufacture of electrical, electronic and optical equipment has the lowest share
among the top spending sectors. Concerning the sources of finance for innovation
expenditures, survey information indicates that own funds of firms are the most important
source of financing in the majority of sectors. For some activities, self-financing constitutes
the bulk of any innovation finance, with figures reaching above two thirds of all funding (e.g.
manufacture of machinery and equipment; manufacture of coke, petroleum products, and
nuclear materials; manufacture of food, beverages and tobacco).

Still, the external resources available to share the business risk of innovation can also be
significant. Table 30 shows the structure of intramural expenditure on technological
innovation by source of funds for the industrial sector. In Belarus, self-finance by firms is the
first source of funding (67.3 per cent), followed by credits and loans for innovation activity
(19.1 per cent). Notably, whereas self-finance increased, the proportion of the latter decreased
significantly between 2010 and 2015. A third source of funding was foreign investment (9.7
per cent in 2015), which only partially meant direct investment; with the balance comprising
credits and loans. The central and local budgets funded less than 10 per cent of technological
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innovation expenditure over the last five years, which shows their limited influence, which

was particularly low in the last year®.

Overall, the current finance structure is not ideal to foster demand-driven innovation in the
enterprise sector. The changing ratios of funding show, however, that initial steps have been
taken towards a more innovation-friendly financing structure. Public resources, for instance,
have increased, which is crucial for the most risky innovation activities (cf. chapter 2). Still,
the problem remains in Belarus that enterprises are undercapitalized and the limited public
resources devoted to innovation are minuscule fractions of what would be needed to share the
business risks for breakthrough innovation.

Table 31. Structure of intramural expenditure on technological innovation in industry
by source of funds (per cent)

Funds 2010 2011 2014 2015
Total expenditure on technological innovations 100 100 100 100
Own funds 39.2 60.7 54.3 67.3
Public sources:

e Republican budget 6.5 3.0 6.2 1.7

- of which innovation funds 4.3 1.3 2.8 0.9

e Local budget 0.3 0.1 1.4 14

- of which innovation funds 0.2 0.03 1.0 14

e Budget of the Union State 0.04 0.2 0.1 0.1

e Extra-budgetary funds - 0.4 0.4 0.2
Credits and loans 36.7 30.2 25.9 19.1

Foreign investment, including foreign credits 15.9 5.2 11.2 9.7
and loans
Other sources 14 0.3 0.6 0.5

Source: Compilation from Belstat Science and Innovation Activity in the Republic of Belarus, Statistical Book,
National Committee of the Republic of Belarus, Minsk 2015; Table 6.19 and letter of communication Ne 01-

05/2-18/1329, 16 September 2016.

Another significant aspect determining innovation performance in firms is the type of
innovation activities that they undertake. Table 32 shows how the type of innovation activities
by innovative-active firms changed from 2011 to 2015.%%*

160 Belstat Science and Innovation Activity in the Republic of Belarus, Statistical Book, National Committee of
the Republic of Belarus, Minsk 2015 from table 6.20, and letter communication Ne 01-05/2-18/1329 of 16
September 2016.

181 A firm can perform more than one type of innovation activity.
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Table 32. Innovation-related activities at innovation-active organizations in the
industrial sector (per cent)

Types of innovation activities 2010 | 2011 | 2014 | 2015

R&D of new products, services and methods of new processes 59 56 29 36
(either adaptation or development)

Acquisition of machinery and equipment linked to 63 55 53 44
technological innovation
Production designing, other pre-production activities for 42 38 54 54

introducing new products or services or methods of their
production (transfer)

Training, retraining and advanced training linked to 15 13 10 10

technological innovations

Marketing research linked to technological innovation 12 9 10 9

Other expenditures on technological innovation 5 5 9 10

Acquisition of new and high technologies 6 2 3 3
of which acquisition of property rights to inventions, 20 27 67 60

useful models, industrial designs, topology of integrated
circuits under assignment agreements; acquisition of
rights to their use under licence agreements

acquisition of computer software and databases linked 12 7 6 5
to technological innovation

Source: Author compilation from Belstat Science and Innovation Activity in the Republic of Belarus, Statistical
Book, National Committee of the Republic of Belarus, Minsk 2015; Table 6.3 and letter of communication Ne
01-05/2-18/1329, 16 September 2016.

The lowest ranked activity, which has not changed over time, was the “acquisition of new and
high technologies”. This is a sign of the limited relevance of accumulation of external
knowledge in Belarusian firms. Still, within this group, the percentage of firms engaged in the
acquisition of property rights to new and high technologies has increased.

At the same time, the “production design, other preproduction activities for introducing new
products, services or methods of production (transfer)” significantly increased and became the
most important category for 2015. This may be interpreted as the firms engaging in less
expensive innovation at a time of economic crisis. “Acquisition of machinery and equipment
for technological innovation” practically retained its rank and percentage levels. However,
these activities might be seen as simple modernization (plug-in) and are not necessarily
process innovation activities (cf. Chapter 3).

“R&D of new products” was the largest in 2011, but decreased sharply by 2015. As discussed
above, R&D is only one type of innovation activity and, for many firms it is not the most
important. On the other hand, some incremental innovations are very important for any
enterprise to improve its competitiveness and retain market share.'®?

162 The sources of such innovation may originate from non-R&D persons within the company or be initiated by
suppliers/buyers, or based on adaptation. The presence or lack of complementary innovation service
organizations also influences the innovation performance of companies (e.g. the existence of engineering firms,
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Finally, regarding the type of innovation undertaken by firms and the synergies that may
result from their interaction, survey responses are also insightful. In the industrial sector, the
number of product and process innovators slightly increased from 2010 to 2015 (from 324 to
342), whilst those firms involved in organizational or marketing innovation decreased
significantly (Table 33). This trend indicates that the bias towards innovation understood as
technological modernization has increased over time.

Table 33. Number of industry organizations engaged in innovation, by type

Types of innovations 2010 2015
Product and process innovations 324 342
Organizational innovations 92 43
Marketing innovations 113 61
All innovative firms' 381 369

Source: author compilation from Belstat letter 20/04/2016
" firms with one or more types of innovation.

However, concerning the frequency of back-to-back innovation the BEEPS survey provides
some insightful information.™®® Table 34 shows how many manufacturing enterprises have
introduced single and multiple types of innovation during the period investigated.

Table 34. Innovative enterprises with at least two types of innovation

Organizational
Products or :
. . Process or Marketing
Types of Innovations services . - . .
. . Innovation management Innovation
innovation . .
innovation
Products or services
innovation 59 a4 33 4l
Process innovation 63 42 46
Organizational or
management innovation 51 40
Marketing innovation 62

Source: author calculation on the base of BEEPS V databank, EBRD Transition Report 2014

Bold numbers show the total number of firms that introduced a given innovation. For
example, 63 firms introduced process innovation. Of these, 42 also introduced organizational
innovation and 46 process and marketing innovation. In this small sample, a relatively large
proportion of innovative firms introduced at least two types of innovation within the same
period. The relative frequency of more than one type of innovation highlights that innovative
companies understood the importance of parallel innovations. According to innovation

testing laboratories). In a fully-fledged innovation eco-system those organizations can upgrade the absorption
capabilities of companies.

163 From a survey of a total 126 manufacturing firms, 78 introduced product and/or process innovation according
to the BEEPs survey. Anonimised Belstat data were not available.
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literature, if product innovation goes hand in hand with process innovation and/or
organizational and /or marketing innovation, the chances of success can increase.

4.4  Firm-level typology of innovators and the dual path of technology upgrading

The findings of firm-survey analysis confirm some of the insights from the review of case
studies. They are also in line with the conclusions from the analysis of the NIS system and
international comparison of innovation performance presented in chapters 2 and 3. Overall, it
could be suggested that the pattern of innovation and technology upgrading in Belarus is
twofold, with some characteristics that apply more closely to large firms and others that are
more specific to the technology-based sector. The next section discusses this dichotomy

Belarus has tens of new technology-based firms (NTBFs). Many of them base their success
on knowledge from the Soviet period, very often linked to the military industry or to the area
where local companies had developed unique expertise like in measuring radiation due to the
Chernobyl disaster. Others are successful due to skilled software engineers in applications
where barriers to entry are low. The core knowledge of such firms is their know-how or lead-
time (and much less often patents). Overall, these companies understand well user-needs and
have developed an internal organization that rewards meeting user-needs. Often, they are
supported by specific favourable measures like low taxation and discounted rents for
premises. Very often, they have good cooperation with universities regarding employment of
graduates, but much less regarding R&D. These firms indeed cooperate in R&D with
universities or academy institutes only if they have a specific problem that they cannot
resolve. They may, however, cooperate more intensely with suppliers of materials and often
with potential users.

These firms are in technological areas where the technology/product gap is small or the time
required for conversion of technological knowledge into product is quite short. This enables
them to convert technological knowledge directly into product or service without a long and
expensive R&D process. They are in niche areas, not in commodity or standardized product
businesses. Their expansion is about finding new niches or new uses of their technological
knowledge. Their markets, when selling under their name, are non-Western markets. They
may export to Western markets (US, EU) but largely under different labels. It could be argued
that exporting to Western markets has acted as a threshold level, which only a few have
managed to cross.

NTBFs differ significantly from large Belarusian industrial enterprises, which are still
vertically integrated with their design and engineering capacities. This is partly due to a lack
of specialized domestic suppliers. The major markets for large firms are also CIS countries.
They are often 1ISO9001 compliant, but the quality-drive is not spread into the rest of the
economy, which limits reliance of large firms on local SMEs.

Among NTBFs, we can differentiate between specialised suppliers and so-called “‘gazelles’.
Gazelles are high profile firms, which have grown, based on unique technological knowledge
and have ‘gone global’. Several small enterprises within the Hi-Tech Park have the potential
to develop into similar types of companies. The key future point of disjunction is whether
they will continue to develop as stand-alone firms or will they be able to integrate other local
firms into their knowledge network, which will generate a critical mass of complementary
skills and knowledge that in turn can lead to the formation of clusters? Only then could it be
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expected that this path of technology upgrading will have macroeconomic effects regarding
increased productivity, jobs and value-added in the economy.

However, many NTBFs are specialized supplier firms, which are of small- or medium-size
serving specific market niches based on their understanding of user-needs and accumulated
know-how. They usually operate as ‘knowledge brokers’ and are an indispensable part of the
national knowledge or innovation system. They are a rarely an independent source of growth
but are a necessary ingredient of growth of either ‘gazelles’ or - most often - of the large
enterprises.

Belarus is one of a few ex-transition economies that managed to preserve the organizational
capabilities of large firms, although its industry structure is lacking sufficient growth of
SMEs. This represents a potentially significant advantage regarding future growth potential
and has been the mainstay of its employment and growth in the past. However, this group of
enterprises is in need of restructuring if it is to continue to contribute to growth.

Some of the large firms have preserved their previous levels of vertical integration, which
enabled them to produce complex products for the CIS markets at the price of lower
productivity and sophistication. Some of them have strong clustering potential, which has not
yet been realised due to weakness regarding corporate governance, specialization and the
lacking layer of small competitive firms, which would operate as subcontractors of the large
enterprises. These companies are the major generators of employment, giving them a
privileged position regarding the use of government subsidies and the costs of capital.

Thus, it could be concluded that technology upgrading in Belarus takes place along two paths:
a path of new technology-based businesses and large enterprises. These two types of firms
are operating relatively independently of each other though in the long term they should be
either cooperating or competing. Table 35 below summarises the major traits of these two
types of firms.

Table 35. Challenges of dual path of technology upgrading of Belarus

New technology-based firms Large enterprises
Focus on technology Meeting user requirements Improved quality
upgrading
Clustering Not yet present Not developed links with small
firms
Clients Large Belarusian enterprises CIS export except software
and CIS exports where export to the West is
developing
Growth strategy New niches or new user-needs | Standardized and low cost
products for CIS customers
Nature of accumulated Accumulated technological Accumulated production
capabilities know -how capabilities
Competition regime State support but competitive | Extensive State subsidies but
foreign markets still secure position on CIS
markets
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Table 35. Challenges of dual path of technology upgrading of Belarus (continued)

New technology-based firms Large enterprises
Position in relation of Mixed picture: some ‘gazelles’ |Outside of Global VValue Chains
global value chains are integrating into global
supply networks
Competitive advantage Understanding of user-needs Standardized products with
and produce/service presumably acceptable value

differentiation for money
Supporting infrastructure  [Developed by public authorities| Not promoters of infrastructure
(Technoparks) for SMEs

It can be concluded that the NTBFs have not yet built new ecosystems or have not become the
main drivers of growth. Therefore, although important regarding distinctive RDI capabilities
their macroeconomic impacts are still not very significant. The Hi-Tech Park is on the way to
becoming an innovation ecosystem with potential macroeconomic impacts. However, this
process is long-term, and it requires shared visions based on consensus-building and
collective action. So far, the key to the success of the HT Park - leadership, close links to the
education system and collective action or coordination between different parts of government
by providing a stable environment - have been preserved, and it is hoped that they will
continue to be present (cf. chapter 2).

A key policy challenge is how to couple and complement the two paths of industry upgrading
among NTBFs and large enterprises. Specifically, the policy challenge refers to how to
engage more entrepreneurs in innovative activities, how to address weaknesses in the
implementation of commercialization projects, how to shorten the time and improve the
effectiveness of commercialization efforts.  Although the Government has articulated
strategic priorities in the area of R&D and innovative development and has a long-standing
system of implementation of State S&T programmes, the on-going orientation of Belarusian
RDI policy is still to recognise the need to enhance complementarities between these two
paths.

It should be highlighted that Belarusian R&D and innovation policy is firmly oriented
towards commercialization, and hence, it may be insufficient to support the whole process
from R&D to commercialized products. Incentives to invest in demanding new products and
processes are weak, given risk and uncertainty about results but also given weak local demand
for such endeavours. This is further exacerbated by the undeveloped market for technological
knowledge and insufficient supporting infrastructure.

What underlies much of Belarusian R&D and innovation policy is a simplified model of how
R&D and innovation influences economic growth, and how R&D contributes to productivity,
employment, and export. The basis of the policy is an R&D ‘push’ model or the idea that
R&D and knowledge-intensive activities can directly generate increased value-added, growth
and jobs. However, modern innovation policies also require business enterprises that are in
close contact with markets, and that can successfully address different performance - cost
trade-offs.
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Indeed, R&D is not the only mode of innovation as many industries operate based on so-
called DUI or Doing, Using and Interacting mode of innovation.®* The neglect of the DUI
mode of innovation in Belarusian policy explains diminished importance given to the quality
of products, incremental innovations in firms, cost-reduction programmes, non-R&D
innovation, engineering improvements (process and products engineering), and management
practices.

In summary, insufficient attention is given to demand-led innovation or technological
activities which firms would need to undertake to meet the quality standards on the most
demanding export markets. Instead, there is strong policy focus on commercialization with
the aim to sell “‘disembodied’ technological knowledge in the form of patent licences, and
know-how despite its minor economic significance regarding value-added, job creation and
export. On the positive side, it should be emphasized that the country relies on a very well
developed legal and financial support framework for growth of new technology-based firms, a
high priority given to innovation by top policy makers and by political leadership and several
high profile cases of successful technology-based growth.

4.5 Recommendations

4.1. Risk-sharing. Risk sharing is always important between business organizations
(including private organizations) and other actors in the field of business R&D and
innovation. Naturally, R&D-based innovations are more risky than others. Public resources
have a distinguished role to encourage innovation through taking on the risky costs. Beyond
the public sector, some other actors may play a role in funding RDI such as venture capitalists
or business angels. Because in Belarus the latter actors are in practice missing, the State has to
create better conditions for financing risky RDI activities and start-ups. The following is
recommended to improve risk-sharing between firms and Government:

e The SCST and other bodies should be investing in expensive, risky innovation from
public funds, including through co-financing (cf. chapter 2).

e For establishing and nurturing financial actors (venture capital, business angels) the
BIF should consider options providing seed capital and introduce tax breaks for them,
not only for legal persons, but also for individuals. (cf. chapter 2).

e The RDI bidding system has to offer equal opportunities to enterprises owned publicly
or privately. Pre-determined competition has to be eliminated to make the competition
conditions equal for State-owned and private firms including foreign entities
operating in Belarus. (cf. chapter 2)

184 This is the mode of technology upgrading at firm level which is generated by employees, engineers and
enterprises partners in solving ambitious and less ambitious development and production challenges. It is
mistakenly assumed that only the first mode of innovation - R&D push or STI-mode matters for growth and
productivity. See M. B. Jensen, B. Johnson, E. Lorenz, and B.A. Lundvall; “Forms of knowledge and modes of
innovation”, Research Policy, (2007) Vol. 36, No. 5, pp. 680-693. Evidence shows that DUI mode is equally
important as R&D and that both ways of innovation are necessary and should be complementary. R&D is also
critical in this mode of innovation but in its absorptive capacity, i.e., firms and country need to undertake R&D
not only to generate new products and processes but also to be able to absorb new knowledge and to adapt
imported technologies
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4.2.  State aid and incentives: State financial support has to be provided on a larger scale to
approach better the critical mass of financial resources for RDI. Adequate financial support
from the State was hampered by the recent crisis and a tight budgetary policy, but it will be
necessary in the long term to ensure development objectives. With regard to State incentives,
at present these are scarce. The following measures are recommended:

e The allocation of public funds for financing innovation should meet development
objectives, which involve a holistic approach that considers the phases of R&D,
sector diversification and regional development needs (see chapter 2).

e SCST in cooperation with the Ministry of Economy should work towards changing
the allocation of State support from slow growing low- and medium-tech sectors to
the promising medium-high and high-tech sectors.

e Public support is available mainly as repayable funds. The Government has to provide
more non-reimbursable financial support for risky projects. Repayment for an
unsuccessful project means retroactive withdrawal from risk-sharing. This mechanism
does not seem to be a good incentive to engage private actors into risk-taking, as it
puts all risks on the company (SCST in cooperation with the Ministry of Economy
may consider introducing the partial re-payment of non-repayable funds if the project
is successful) (cf. chapter 2)

e Set up with sizeable financial resources the planned schemes in the programmes for
nurturing innovative start-ups and further developing innovative SMEs. Government
institutions providing finance for innovation activities (i.e. the Development Bank
Belinfund, the Belarusian Fund for Financial Support of Entrepreneurs) could
consider subsidizing interest rates for the loans in the case of business R&D, early
stage innovation, start-ups and SMEs.

e The SCST in cooperation with the tax authorities should consider setting up tax
exemptions and tax credits on intramural R&D activities.

e In cooperation with the NCIP and the RCCT, SCST should discuss strategies for
obtaining assistance for international patents and incentives for patenting abroad in
order to protect Belarus intellectual property.

e Consider business views and reduce significantly bureaucratic effort for public R&D
and innovation support. Implement funding schemes as speedy as possible (as time is
crucial for innovation), consult also international experts and representatives of the
Belarusian scientific diaspora for evaluation, and follow a transparent approach to
evaluation (i.e. communicate evaluation criteria and results to applicants).

4.3. Improve labour and skills development policies. An adequately educated and trained
skilled labour-force is crucial for an innovative economy. The insufficient quantity and
quality of human resources may hamper R&D and innovation activities. SCST, in cooperation
with the NAS and the Ministry of Education should consider some reforms of the educational
system to meet the needs of economic development, including:

e Provide training for manager-practitioners in the field of R&D, innovation, knowledge
management, technology transfer for wupgrading naturally-talented managers’
capabilities.

e Provide educational, training and consulting services for innovative enterprises and
scientific-research organizations involving practitioners and researchers.
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e In the phase of knowledge adjustment to modern market economies, attract
international experts with complementary knowledge, support on-the-job training and
coaching.

e Continue successful initiatives to improve the business environment, as the
development of private businesses is a source of innovation and employment.

e Consider supporting placements of PhD students, graduates and researchers in
companies (e.g. via an industrial PhD).

4.4. Undertake measures to strengthen the Belarusian knowledge triangle. In Belarus, certain
prerequisites for the integration of education, research and innovation activities to
commercialize scientific and technological development and the creation of innovative
products are already in place. However, there are certain challenges affecting legislation,
organizational matters, staffing, and access to finance that need to be addressed to improve
innovation performance in the enterprise sector. The Government should undertake measures
with the goal to remove these barriers, in line with the recommendations of findings of the
Government Working Group under the TEMPUS project.
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Chapter 5

THE ROLE OF ECO-INNOVATION IN
FOSTERING SUSTAINABLE DEVEL OPMENT

In the European Union, eco-innovation has been deemed to support the wider objectives of its
Lisbon Strategy for competitiveness and economic growth. The concept is promoted
primarily through the Environmental Technology Action Plan (ETAP), which defines eco-
innovation as “the production, assimilation or exploitation of a novelty in products,
production processes, services or in management and business methods, which aims,
throughout its lifecycle, to prevent or substantially reduce environmental risk, pollution and
other negative impacts of resource use (including energy)”.*® In Belarus, government
policies for the promotion of eco-innovation are embedded in the country’s broader
sustainable development agenda, which among other goals, aims to reduce major negative
anthropogenic effects on the environment and promote social inclusion (cf. chapter 1).

This chapter presents an assessment of policies promoting eco-innovation as a tool to achieve
sustainable development outcomes. It considers broader trends and policies on environmental
management and describes the role of eco-innovation in existing innovation development
programmes. The chapter also discusses aspects of the Government agendas on the promotion
of energy efficiency and the use of renewable sources of energy. The last section provides a
summary of best international practice on eco-innovation as compiled by the UNECE and
other international organisations in order to inform policy recommendations. The
recommendations focus on measures to improve innovation performance by national
institutions and firms in green sectors as well as on creating awareness in the population that
could result in enhanced markets for sustainable products.

5.1 Recent environmental performance trends and policies

The Ministry of Natural Resources and Environmental Protection (MNREP) is the main
agency in charge of environmental policy. This agency has worked with some stability during
recent years, which improved the consistency in policy implementation as well as
contributing to the mainstreaming of environmental considerations into sectoral policies and
legislation. As was described in chapter 1, the Government has developed a system of
strategic planning that is enshrined in the NSSSED-2030.

Environmental trends

A look at national statistics of Belarus shows that some success has occurred with regards to
environmental policy during recent years, but important challenges remain to be addressed.
Firstly, significant progress occurred in reducing the incidence of ozone-depleting substances
during recent years. For instance, the installation of dust- and gas-traps contributed to raising
the proportion of trapped and neutralized emissions from stationary sources. The amount of

165 See OECD. Sustainable Manufacturing and Eco-Innovation Synthesis Report Framework, Practices and
Measurement. OECD: Paris, 2008.
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SO2 per capita in 2013 was 5.2 kg, which is less than half of the European Union (EU) 2010
average of 11.9 kg. Some progress has also occurred with regards to GHG emissions, where
significant change was attained compared with the UNFCCC’s figures for the base year of
1990. In 2013, Belarus’ aggregate emissions were 56.92 per cent lower. However, much of
this progress only occurred before 2005; and after this year the total GHG emissions
measured in CO2 equivalent actually increased by about 10 per cent, from 84,173.71 Gg in
2005 to 93,200 Gg in 2013.1%°

Waste management, which has significant implications for disease control, is another priority
area in the field of environmental protection. In Belarus, numerous types of waste are
generated by industries, including toxic and hazardous ones whose production has slightly
increased in recent times.*®” A specific issue that has attracted Government attention is the
management of radioactive pollution from the 1986 Chernobyl NPP accident. The initial
explosion and the ensuing fire carried radionuclides from Chernobyl in Ukraine over the
border to Belarus, contaminating 47,600 km2 (23 per cent) of the country’s land area, where
20 per cent of its population lived. A decrease in economic activity resulted from affected
infrastructure and the resettling of 135,000 persons from contaminated areas. The total cost of
the accident over 30 years is estimated at US$235 billion (in 2005).%®

With regards to international commitments, while Belarus is already a party to most
multilateral environmental agreements, envisaged actions will facilitate its participation in the
remaining ones. Steps have also been identified to ensure stronger application of the
principles of Shared Environmental Information System (SEIS). For instance, in 2013,
Belarus set national targets in the field of water management, supply and sanitation in order to
fulfil its obligations under the Protocol on Water and Health. In the next years, UNECE and
UNDP will support the Government in trans-boundary cooperation on water management and
climate change adaptation in the Neman River basin.*®®

It should also be highlighted that, during recent years, Belarus has improved its
environmental policy-making with the help of UNECE advice. In December 2014, MNREP
requested that UNECE undertakes a third Environmental Performance Review (EPR) of
Belarus, which was carried out in 2015. The report addressed the following areas: air
protection; the sustainable management and protection of water resources; waste
management; biodiversity and protected areas; energy; transport; forestry; tourism; the
relationship between education and the environment; and health.

The EPR found that during recent years several policies were implemented in Belarus that
sought to promote sustainable development, encompassing actions to reduce the impact of
climate change, protect landscapes and biological diversity, improve energy efficiency and
encourage the use of local and renewable sources of energy. The EPR also recognizes key

188 UNECE, 3™ Environmental Performance Review of Belarus. New York and Geneva, United Nations, 2016,
p. 3.

1%7Between 2005 and 2013, the generation of municipal solid waste (MSW) increased by 38.23 per cent, from
2,812,000 tons to 3,887,000 tons (UNECE 2016, p.11).

168 Approximately 21 per cent of the country’s agricultural land, 23 per cent of its forested land and 132 deposits
of mineral resources were contaminated. UNECE, 3rd Environmental Performance Review of Belarus. New
York and Geneva, United Nations, 2016.

169 UNDP, United Nations Development Assistance Framework (UNDAF) For The Republic of Belarus for 2016-2020,
UNDP, Minsk, 2015.
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areas for improvement, among which it identifies public participation in strategic planning
and the development of legislation, the management of diffuse pollution, the introduction of
economic incentives to facilitate the renewal of an ageing transport fleet and a reduction in
the use of asbestos in construction. As it is shown in section 5.2, targeted innovation policies
towards the development of green economies could help achieve these goals.

It is expected that the EPR will be followed by technical assistance activities in cooperation
with the Government to implement the policy recommendations. After the EPR findings
were endorsed by the authorities, the Government enacted an Action Plan for the
implementation of its recommendations during the period 2016—-2020, which defines activities
and measures to be undertaken by 16 central Government bodies, as well as the regional and
local authorities.*”™® Such measures include further developing the national framework for
public participation in environmental decision-making, setting up the national ecological
network, optimization of the waste management infrastructure and the introduction of river
sediments monitoring. Many measures go far beyond the environmental area and refer to
improvements needed in the energy, transport, forestry, tourism, housing and health sectors to
ensure sustainable management of natural resources, preservation of the environment and
protection of human health.*”* Policies that steer innovation efforts into these areas will be
critical in realizing these improvements.

Environmental policy instruments

With regards to policy instruments, Belarus applies a range of measures aimed at increasing
incentives for sustainable practices in industry and other sectors. Among supply-side
measures, these include environmental taxes on air pollution and waste, compensation for
damages, and specific charges for pollutants (such as motor fuels), among others.

Taxation is integrated with a system of annual emission limits, which are specified in
corresponding environmental permits. Several reforms have taken place since 2011

e As of the beginning of 2011, a system of payments of compensation for environmental
damage in combination with administrative fines was set up, which replaced a special tax
that applied to large polluters;

e A number of environmental taxes were abolished in 2010-2011 - including for petroleum
refineries, transportation of oil products, and the production and import of goods
containing over 50 per cent of volatile organic compounds (VOCs), plastic and paper
packaging, and emissions from motor vehicles - with the general intention to simplify the
tax system for enterprises;

e A large number of taxes were replaced by a single tax with a simplified calculation
procedure for SMEs;

e The abolition of the Republican and local nature protection funds in 2011; and

1o http://www.unece.org/info/media/presscurrent-press-h/environment/2016/belarus-adopts-action-plan-to-

implement-environmental-performance-review-recommendations/doc.html
Y1 See:  http://eng.belta.by/economics/view/around-100km-of-forest-roads-to-be-built-in-belarus-annually-
88566-2016/
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e The approval of legislation obliging producers and importers of harmful products to
assume the responsibility for collecting, neutralizing and/or recycling them.'"?

Total revenues from environmental taxation have remained largely flat in real terms in the
2010-2014 period.” This is due to the fact that annual changes in the various rates and the
tax bases for specific pollutants, the volumes of emissions, and the waste generated, may
compensate for gains and losses. Overall, aggregate revenues corresponded to a mere 0.3 per
cent of general government revenue. Although no methodology for environmental taxation
has been published, it is likely that the various tax rates do not fully reflect the entire
environmental and other social costs of pollution and waste; and thus have not significantly
changed patterns of production.

On the other hand, compensation for environmental damage has been applied in cases where
the existing annual limits to emissions of air pollutants from stationary sources, storage and
disposal of production waste and discharge of wastewater exceed predetermined limits. In
addition, financial incentives for investments in environmentally-friendly technologies have
also been implemented.

With regards to government expenditures on environmental protection, these have remained
around 0.5 per cent of total government spending in recent years.

On the demand side, raising environmental awareness and promoting behavioural change
within the population is also a priority for both adaptation and mitigation of climate change.
Several agencies (e.g. UNDP, UNECE, UNICEF, UNIDO and UNESCO) have been involved
in environmental education and awareness-raising campaigns on the sustainable management
of natural resources.

Priorities on the need for mainstreaming green economy principles in education have been
formulated in the National Action Plan for the Implementation of the UN Economic
Commission for Europe (UNECE) Strategy on Education for Sustainable Development in the
Republic of Belarus for 2010-2014 as well as on sectoral education development
programmes. Attention has been given to the qualitative transformation of the education
system covering all types of schools: pre-schools, secondary schools, specialized secondary
schools and higher education institutions.

As part of the Action Plan, “green” subjects have been introduced in all types of educational
institutions including lessons in elementary schools, high schools, vocational education and
training institutions, as well as extra-curricular courses. In pre-school institutions, the
Republican Ecological Center for Children and Youth coordinates efforts to encourage
environmental awareness in children. In the system of secondary education, corresponding
themes and topics have been included in curricula that deepen and elaborate some aspects of
environmental education. With regard to education for sustainable development, the

172 The range of products includes plastic, glass, paper and cardboard packaging, tyres, waste oil, refrigerators,
TV sets, and PCs. Firms can decide between applying their own system of waste collection or requesting
services for a fee to a State-owned waste operator under the remit of the Ministry of Housing and Public
Utilities.

1 UNECE, 3rd Environmental Performance Review of Belarus. United Nations, New York and Geneva, 2016
p. 76.
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Republican budget is not the most important source of finance, and projects rely on
international cooperation initiatives, including those by UNDP, the European Commission,
OSCE, and bilateral aid agencies.*"

Overall, both “supply” and “demand” side measures contributed to a number of achievements
to improve environmental performance, with improvements such as a decrease in air pollution
from mobile sources, progress in integrating environmental education and education for
sustainable development in formal, non-formal and informal instruction.

Finally, the institutional framework that supports environmental awareness at the national
level is not very stable. An inter-ministerial Coordination Council on Education for
Sustainable Development at the Ministry of Education, which was established in 2006, has
met only two times, and its membership has frequently changed. Also, no monitoring and
evaluation procedures have been established to assess policy implementation.*”

So-called “green public procurement” policies have also been initiated, but remain at the very
early stage of implementation. For instance, in addition to setting technological standards, the
System of Measures to Strengthen Technological Potential of the National Economy to
Ensure its Functioning on Environmental Principles also envisaged the introduction of green
public procurement. But regulations have not been enacted with this purpose and the extent to
which procurement actually considers any environmental criteria cannot be established.

Eco-innovations within existing Government development programmes and policies

The Government has a vertical structure to implement environmental policy through MNREP.
According to information provided by the SCST, MNREP has been the implementing agency
of significant innovation projects related to improving environmental protection, which were
included in the State Programme of Innovation Development for the period 2011-2015.

During that period, seven projects involved innovation activities on environmentally-
significant areas. The total invested funds for the implementation of these projects amounted
to BYR1.976 billion , including from both the national budget and other sources.*”® Among
these, five were in the field of Geology and two in the field of Hydrometeorology, although
their impact on sustainability is not always clear. The table below summarizes main
developments for each of these projects (Table 36).

74 Ministry of Economy, Sustainable Development of the Republic of Belarus Based on “Green” Economy
Principles, Scientific Research- Economic Institute of the Ministry of Economy, Minsk, 2012. Available at:
https://sustainabledevelopment.un.org/content/documents/792belarus.pdf (accessed 1 June 2016).

15 UNECE (2016) 3rd Environmental Performance Review of Belarus. United Nations: New York and Geneva.
178 It should be highlighted that the amounts spent are also small in relative terms. A study by the Academy of
Public Administration of Belarus has showed that 62 per cent of projects included in the SPID programmes are
not at all related to the promotion of green economies or the sustainable development agenda more generally. To
address this deficit, it is recommended that criteria be developed for the inclusion of innovative projects on
various cross-cutting areas of sustainable development in Belarus, such as “sustainable agriculture”, "sustainable
energy supply", "education for sustainable development”, and others. See V. V. Yermolenkov, “Innovation for
Sustainable Development, a review of Belarus”. Presentation at the national SCST national workshop, Minsk, 6
October 2016.
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In addition, funds allocated to the various R&D activities were established in the 2011
Resolution of the Council of Ministers No. 116, approving the list of scientific and technical
programmes for 2011-2015. Projects financed covered R&D of innovative technologies for
the efficient use of natural resources; sustainable forest management; new technologies for
water supply and wastewater treatment and processing of secondary municipal waste, and
improvements in energy efficiency.*’’

MNREP has also developed a programme of its own that involves some R&D activities by
research centres and institutes. Namely, the “State Programme on Environmental Protection
and Sustainable Use of Natural Resources for 2016-2020”, which includes five sub-
programmes. *’® In addition, there are more than ten other sector strategies related to
sustainable development that may involve the promotion of innovations, including on the
protection of water resources and pollution.

With regards to the promotion of green economy, the MNREP works in full interaction with
the Ministry of Economy. The authorities have identified priority areas where they will focus
most resources, some of which involve the funding of innovation-related initiatives. Whereas
not all projects under the auspices of MNREP are “innovative” in a strict sense (i.e. they may
amount to lower risk modernization), the authorities are eager to encourage the development
of new technologies that are dynamic and could be instrumental in solving urgent
environmental problems faced by the country.

Regarding international cooperation, MNREP enjoys the support of the EU and some
initiatives have been held to bring expert advice on eco-innovation.*” The goal has been to
set up a plan for the development of the green economy and to develop sustainable patterns of
consumption and production through the use of incentives. However, whereas MNREP has
the research capacity to assist in the development of innovative products, its knowledge of
aspects of the commercial viability of green products is limited. Because greening the
economy is a multi-faceted sphere, there is a need for coordinated policy action involving
delegates from other ministries not linked directly to the environment (e.g. social protection,
trade). Such an approach could result in more informed policy making, also with regard to
recent international commitments.*®

YT UNECE (2016) 3rd Environmental Performance Review of Belarus. United Nations: New York and Geneva.
178 These are: Sub-programme 1 "Study of subsoil and development of mineral resources base of the Republic of
Belarus"; Sub-programme 2 "Development of the Hydro-meteorological Service, mitigating climate change,
improving air quality and water resources"; Sub-programme 3 "Handling persistent organic pollutants"; Sub-
programme 4 "Conservation and sustainable use of biological and landscape diversity"; and Sub-programme 5
"Ensuring the functioning, development and improvement of national environmental monitoring system in
Belarus".

9 See Olga Meerovskaya, Yauhen Huryanau, et al. (2014). Belarus Energy Sector: The Potential for
Renewable Energy Sources and Energy Efficiency European Commission, the FP7 project ENER2I.

180 The need for improved policy coordination also applies to other agencies and ministries. For instance, with
regards to “green” procurement policy, the Ministry of Trade has become the focal point for policy making after
the country’s accession to the EAEU, which includes specific regulations in this domain.
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Table 36. Projects in State Programme of Innovation Development 2011-2015 under
the Ministry of Environment and Natural Resources

Project Area Status of achievement

Project on integrated technology|Geology Project completed.
development on atomic geochemistry
research and development/application
of polymer and biopolymer drilling.

Project on  development  and|Geology In implementation (2015 budget
implementation of system  of BYR200 million).

aerospace monitoring of natural
landscapes using unmanned aircraft
systems and the Belarusian space
system for remote sensing (State
Enterprise “NTC on Geology")

Project on modernization of operated|Geology In  implemented (2015 budget
drilling rigs and introduction of a BYR150 million).
system of automated control of
drilling process (State Enterprise
“NTC on Geology")

Project on introduction of new|Geology Project completed. (Self-funded by
methods of weather forecasting using the enterprise, estimated 2015
digital predictive models (Republican funds BYR1,469.9 million).

Hydrometeorological Center).

Project on developing software for|Hydrometeorology|To be implemented. A joint-stock
crop forecasting using satellite company for scientific production
information to improve performance. “Belsoft” was awarded a contract
amounting to BYR882.356 million
by competitive tender.

Project on introduction of technology|Hydrometeorology|To be implemented. The

for regular atmospheric sounding in Government held procedures for
accordance with requirements of the public procurement of technical
World Meteorological Organization equipment. Contracts worth
(WMO). BYR239,760 signed for supply of

technical equipment.

Source: State Committee on Science and Technology

With regards to the current State Programme on Innovation Development 2016-2020, the
environmental authorities have deemed that about 20 of the approved projects are
environmentally significant and additional projects could be initiated in the future. MNREP is
considered to be a “scientific intensive” Ministry in Belarus and the Ministry has a few units
that cooperate with the SCST and the NAS in research activities. Notably, these include the
RUE “Scientific Production Centre for Geology”, the RUE “Central Research Institute for
Complex Use of Water Resources” and the RUE Belarusian Research Centre “Ecology”. In
late 2014, the MNREP adopted a “Strategy for the development of scientific, technical and
innovative activity on environmental protection and rational use of natural resources in 2014—
2015 and for the period until 2025” (Decision of the Ministry’s Board No. 112P of 2014),
with priority areas in scientific activities including resources and energy saving, public health
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and environmental protection®®. It is thanks to these interactions that much of the best
practice from European experiences became translated into legislation in Belarus (e.g. the
introduction of a new water code, with regulations on basin management of water resources).

5.2  Eco-innovations and policies to boost renewable energy and energy efficiency
Recent trends and strategies to improve energy use sustainability

The Belarusian economy relies heavily on mineral resources (including crude oil, shale oil,
natural gas and peats), which account for over 90 per cent of the country’s production. In
addition, Belarus counts with important potential for renewable sources in the form of wood,
biomass, hydro-energy, wind and waste wood. Significantly, the energy balance is negative
and the country needs to import energy from Russia. At present, Belarus also shows lower
rates of energy intensity than other countries with economies in transition, particularly among
CIS, but the level is still higher than in the average European OECD economies.

Figure 35.  Total primary energy supply of Belarus, 1990-2015
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Source: International Energy Agency
Total primary energy supply in thousand tonnes of oil equivalent (ktoe) on a net calorific value basis. Excludes
electricity trade.

The Department of Energy Efficiency of the State Committee for Standardization is the main
Government agency implementing policies to promote energy efficiency.*® In 2009, Belarus

181 See UNECE (2016) 3rd Environmental Performance Review of Belarus. United Nations: New York and
Geneva.

182 Other relevant agencies for science, technology and innovation activities in this field include the Ministry of
Energy, the National Academy of Sciences, the Ministry of Education, the State Committee on Science and
Technology and the Ministry of Industry.
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became a member of the International Renewable Energy Agency; and since that time it
already adopted a Law on Renewable Energy (2010).

In 2010, a National Energy Saving Programme for 2011-2015 was approved by the 2010
Resolution of the Council of Ministers No. 1882 with the very ambitious goal to reduce the
energy intensity of GDP in 2015 by half, taking into account environmental requirements,
social standards and provisions of energy-security indicators. The adoption of another
programme followed with a focus on renewable sources of energy; namely, the National
Programme for the Development of Local and Renewable Energy Sources for 2011-2015
(PDLRES), which has built on a series of other regulations aiming at improving the energy
efficiency of the national economy.*®

The goal of PDLRES was to nearly double the use of renewables in Belarus from 3 million
tons of oil equivalent (toe) to 5.7 million (toe). Also, in 2012, the authorities approved a
System of Measures to Strengthen Technological Potential of the National Economy to
Ensure its Functioning on Environmental Principles. This initiative encouraged the
undertaking of green economy measures by various governmental institutions. It specified
short-term (until 2015) and long-term (2015-2020) policy measures in the areas of public
utilities, oil, chemicals, construction, agriculture, transport and forestry. As of 2015, Belarus
had already established over 100 technical standards for energy efficiency, including
regulations for fuel, electrification, industrial production and a comprehensive list of energy-
intensive consumer appliances. ® As a result of the implementation of these standards
policies, Belarus reduced its energy intensity from 0.69 (toe) per US$ of GDP in 1990 to
about 0.21 (toe) - PPP 2005 value in 2015.%

Although PDLRES has succeeded in significantly reducing the energy intensity of GDP,*® it
has not had a transformative impact yet on the composition of the energy sources. The share
of renewable sources of energy still amounts to only a marginal amount of total supply of
energy resources in Belarus, fluctuating between four and five per cent in recent years. Also,
most standards have not been embraced by private firms. Although the legal framework for

183 Other legislations that informed the programme include the following: 3akor PB ot 15 urons 1998 roxa «O6
sHeprocOepexenun» (Bemamacui HaupisHaneHara cxoxy PacmyGuiki Bemapycs, 1998 1., Ne 31-32, cr. 470);
3akon Pb ot 27 nmekabps 2010 roga «O BO30OHOBISIEMBIX HMCTOYHHKAX dHEPTUW»; MocTtaHoBieHHe CoBeTa
MunnctpoB Pb Benmapyce ot 23 smBaps 2008 r. Ne 94 «OO6 yrBepxkneHnn [ocymapcTBEHHOH NpOTpaMMBI
«Topd» ma 2008-2010 roxasr m Ha mepuoxa mo 2020 roma»; mocranoBicHue Coeta Mwunuctpos Pb ot 22
¢despast 2010 1. Ne 248 «O Mmepax 10 noBbIIeHNIO 3()(HEKTHBHOCTH UCIIOJIb30BAHUS TOIUIMBHO-9HEPTETHYECKUX
pecypcoB Ha niepuon a0 2012 romay; nocranoBienne Coera MunuctpoB PB ot 9 urons 2010 r. Ne 885 «O06
yTBepxkaeHuH [IporpaMMbl CTpOUTENHCTBA YHEPIOMCTOUHUKOB, padoTatonux Ha 6uorase, Ha 2010-2012 roxen»;
nocranoBienue Coseta MunuctpoB Pb ot 19 urons 2010 r. Ne 1076 «O06 ytBepxkaeuuu ['ocymapcTBeHHO#M
MPOrpaMMbl  CTPOUTENIbCTBA HOHEPrOUCTOUYHMKOB HA MECTHBIX Buaax TomnuBa B 2010-2015 romax»;
nocra"oBieHue Cosera MunuctpoB Pb ot 9 aBrycra 2010 r. Ne 1180 «O06 yTBep:kIeHUU CTPATETUN Pa3BUTHS
sHepretudeckoro noreHnuaia Pb»; mocranosinenne Cosera MunnctpoB PB ot 3 HOs0ps 2010 r. Ne 1626 «O6
yTBep)KAeHUH ['0cyaapcTBEHHOM PpOrpaMMBbl pa3BUTHA JecHOro xo3siicrsa Pb Ha 2011-2015 roasn».

1 A full list is available by the State  Committee  on  Standardization:
http://energoeffekt.gov.by/laws/standards/1927--------- 01032015.html (accessed 1 May 2016)

185 See UNDP, United Nations Development Assistance Framework (UNDAF) For The Republic of Belarus for
2016-2020, UNDP, Minsk, 2015.

186 On the other hand, energy use has been on the rise during recent years, from 2,800 kg/capita to 3,100
kg/capita between 2005 and 2011. At present, the energy intensity of the economy is 1.4-1.8 times lower than in
Kazakhstan, Russia and Ukraine, but still 1.5-1.8 times higher than the average energy intensity in Europe. See
UNECE (2016) 3rd Environmental Performance Review of Belarus. United Nations: New York and Geneva.
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private firm certification and eco-labelling is broadly based on modern international standards
(i.e. ISO 14024 and EU requirements), the practical implementation of product eco-labelling
has lagged and no independent body for environmental certification of products is in place.
However, voluntary approaches to standard setting are emerging as a result of competitive
pressures on enterprises that work on markets with stricter environmental management
regulations. Indeed, a few large enterprises have adopted the I1SO 14000 series.®’

Furthermore, the utility sector is dominated by State-owned companies, with Beltpogas and
Belenergo being the key dominant players in the energy markets.'®® The total installed
capacity of the national power system is 8979.2 MW. The power system has 23 hydroelectric
stations with potential installed capacity of 26.3 MW and one wind power plant with capacity
of 1.5 MW. (Table 37).

Table 37. Key indicators of the Belarusian energy system
The installed capacity of the power system 8 979.2 MW
as of 1 January 2016
Electricity generation sources "Belenergo” 30.606 billion kwh
Heat supply 32.84 million Gcal
Electricity imports 2.816 billion kwh
Development of block stations power 3.476 billion kWh
Electricity exports 0.194 billion kwh
Total consumption of electricity in Belarus 36.704 billion kwh
Specific consumption:
for electricity 2355 g/ kWh
for heat supply 167.52 kg / Geal

Source: Belenergo: http://www.energo.by/okon/p21.htm (accessed 1 May 2016)

Belarus also has 1,840 sites for potential wind farm location with multiple grid connection
points. These amounts to 1600 MW possible wind energy capacity. With regards to hydro-
energy, the estimated capacity is 850 MW, with the largest hydropower potential concentrated
in the Grodno, Vitebsk and Mogilev regions in the river basins of Neman, Western Dvina and
Dnepr. Concerning the use of local fuels, there is large economic potential for the use of
biogas and biomass, including the availability of cheap raw materials (municipal solid waste,
agricultural waste, waste water treatment facilities). ® Overall, the authorities have estimated

187 In 2015, there were 69 enterprises in Belarus covered by 1SO 14001 certificates, according to an 1SO survey.
Eco-labelling is also at an initial stage. Standards were set for non-food products, (e.g. refrigerators, furniture
and some detergents), based on EU benchmarks. Certificates of conformity are extended for three-year periods
by the State Committee for Standardization, which can annul them in cases of non-compliance. UNECE, 3rd
Environmental Performance Review of Belarus. United Nations, New York and Geneva, 2016.

%8 The role of the private sector is marginal and limited mainly to a public—private partnership (PPP) that
handles waste management in the City of Minsk; a number of private companies in the district heating sector;
and in the production of electricity from renewables. (UNECE (2016) 3rd Environmental Performance Review
of Belarus. United Nations: New York and Geneva.

189 |n particular, opportunities exist for biodiesel production using rape-seed in the Gomel region, which is also a
Chernobyl-affected territory not suitable for agriculture (See UNDAF 2015).
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850 MW possible bioenergy capacity. Finally, there is also some potential for the use of solar
panels on the territory of Belarus.

Since 2012, private firms can generate and re-sell electricity using existing electricity grids,
provided it is from renewable sources. Legislation also allows foreign investors to build up
and operate power installations based on renewable energy sources. Indeed, the renewables
sector - together with the pharmaceuticals, automotive and food industry- is one of the four
priority areas for FDI attraction highlighted by the National Agency for Investment and
Privatization. The feed-in-tariff (FIT) offered to producers of electricity from renewables in
Belarus has led to several investment projects on building solar power plants with total
capacity of 120 MW.'® FIT rates to be paid by Belenergo to private producers during the first
ten years of commissioning are set at the level of electricity tariffs for industrial or similar
clients (with connected power up to 750 kVA), multiplied by a specific coefficient, which is
determined by the type of energy source. As of 1 January 2015, the following coefficient and
rates applied:

e Wind, wood, biogas and geothermal installations: 1.3 / US$0.174/kWh;
e Hydro installations: 1.1 / US$0.147/kWh;
e Solar installations: 2.7 / US$0.362/kWh.

In addition, foreign producers of renewable energy are legally guaranteed connection to the
State electricity grid and purchase by the State energy utility of all proposed energy produced
from RES. This is in addition to the benefits generally available to foreign-owned firms:
eligibility for several incentives under the conclusion of investment agreements, including tax
exemptions from import duties and VAT on imported equipment for its use within the
framework of the investment project; exemptions from the land tax or rent payment for State-
owned land plots provided for the construction of the project; direct access to renting a land
plot of the required size; entitlements for the deduction of the full amount of VAT paid during
the acquisition of the goods and other rights related to the project planning; construction and
equipment of the investment project; among others.

In addition, foreign investments in small and medium towns and rural areas are exempt from
import duties and VAT on imported equipment for its use within the framework of the
investment project. These investors are also exempt from profit tax for the first seven years
from the registration date, real estate tax, and State duties linked to special permissions
(licenses). ™"

Domestic private sector involvement in the renewable energy sector remains limited, but
some national enterprises have become involved in productive activities mainly by acting as
intermediaries. In particular, SMEs are involved in such areas as consulting and representing
big energy brands, but also on the production of local fuels, with a focus on wood and
agricultural waste fuels.'®

199 See Ministry of Economy, Belarus Investment Guide 2014, Government of Belarus, Minsk. Available at:
http://investinbelarus.by/docs/Belarus_Investment Guide Sorainen.pdf (accessed 1 June 2016).
191 H

Ibid.
92 Olga Meerovskaya, Yauhen Huryanau, et al. (2014). Belarus Energy Sector: The Potential for Renewable
Energy Sources and Energy Efficiency European Commission, the FP7 project ENER2I.
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Although innovation could make a significant contribution to the expansion of renewable
energy and thus energy sustainability in Belarus, significant constraints remain due to a lack
of demand from households - whose energy bills remain significantly subsidized - and a
resulting lack of profitability and access to funds for investment on the part of utilities. Tariffs
for public utilities are set by the Government based on proposals of the utility providers to the
Ministry of Energy and the Ministry of Economy. Notably, residential tariffs for utility
services corresponded to only some 30 per cent of actual costs of production. Even though
tariffs have increased since early 2013, the gap between the cost of production and tariffs paid
is significant. Expenditures on housing and utility services accounted for only 4.4 per cent of
household expenditures in Belarus in 2014, which is low compared to amounts above 10 per
cent in neighbouring countries such as Lithuania, Russia and Ukraine. Utility companies have
been compensating for the operating losses associated with low residential tariffs by obliging
non-residential customers to pay tariffs significantly above the cost recovery level. When
cross-subsidies are not sufficient, local governments have provided direct subsidies to their
municipal utility companies (e.g. in the district heating sector).'®* Most public utilities also
suffer from operational losses, which are linked to the unsatisfactory condition of equipment.
In the context of current macro-economic constraints, this situation is not likely to improve in
the near future.

With regards to the role of private providers, although the Law provides for a guaranteed
connection of certified RES plants to the grid, the predictability of the regime is questionable,
given the fact that the Government can modify the industrial tariffs to which coefficients are
applied, which in turns affects the effective price paid and the profitability of investments.***

In spite of these constraints, the authorities of Belarus are aware of the potential gains of a
smooth transition towards energy sustainability, and have signalled that improvements in
energy efficiency are a priority for science and technology development. A study by UNDP
estimated that the energy savings potential in the State sector in Belarus for the period 2011-
2015 could amount to between five to six per cent of gross energy consumption, with the
highest potential in the sectors of industrial processing, power, housing, agriculture and
construction.

At the time of this Review, the Government had recently adopted the Concept on Energy
Security of the Republic of Belarus. While this concept focuses on security, the measures
envisaged can also improve environmental performance in the long run, because in the
absence of large deposits of non-renewable sources, achieving energy security will
necessarily have to involve the development of renewable sources. The third edition of the
document, which built on previous versions of 2007 and 2014, was approved by the Council
of Ministers of the Republic of Belarus on 23 December 2015 (Resolution 1084).

1% UNECE (2016). 3rd Environmental Performance Review of Belarus. United Nations, New York and Geneva,
p. 82

194 The purchase guarantee by Belenergo is also at a reduced rate for the second ten year period of operations,
since the FIT is then calculated through a uniform coefficient of 0.85 regardless of the type of RES plant.
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This Concept on Energy Security addresses challenges linked to global trends in the fuel and
energy markets and proposes actions to foster energy security in Belarus. It describes the
national energy policy in the period until 2035, including setting goals and guidance for
policy action in nine areas:

1. Energy independence: The goal is set to increase the share of national energy demands
covered from domestic energy resources from 14 per cent to 20 per cent in the period
2015-2035.

2. Diversification of energy resources: Promote local renewable energy resources,
including nuclear energy, with the goal to decrease the share of total imports of energy
resources from 90 to 70 per cent in the period 2015-2035.

3. Reliability of energy supply: Improve storage and processing of fuel and energy
resources.

4. Energy efficiency of end-consumption of fuel and energy resources: It is proposed to
introduce new technologies and materials in various sectors with the goal to reduce the
energy intensity of GDP by 37 per cent in 2035 compared to the level of 2010.

5. Efficiency of energy generation and distribution: Foster reforms in the legal
framework for energy as well as the modernization and reconstruction of energy grids
and infrastructure.

6. Affordability of fuel and energy resources for consumers: Eliminate  cross-
subsidization of electricity and heat tariffs.

7. Integration into global energy systems: Foster international cooperation with the
Eurasian Economic Union, the EU and leading energy organizations as well as
expanding energy exports to the EU.

8. Improving the management system in national energy sector: Create wholesale
national electricity market and improve the law on electric power industry.

9. Providing a scientific and technology support for development of the energy system:
Focus on such areas as energy efficient technologies, nuclear technologies, local fuel
and renewables.'®

Another recent initiative that will have an impact on energy policy was Belarus’ decision to
introduce nuclear power as a national development priority. The authorities have already
commissioned the construction of two nuclear power units (2 x 1170) of a power capacity of
2340 MWe, which will be completed by 2021 (Presidential Decree No. 499 of 2013).
Regardless of its potential to increase energy security, the project has been deemed
controversial with regards to its sustainable development outcomes due to related risks with
the use of nuclear energy. Its successful implementation will also require a strengthening of
the country’s institutional capacities for efficient regulatory oversight and for its safety in line
with international standards of IAEA.

Going forward, the development of energy efficient technologies and production of
alternative fuels will be an unavoidable feature of a successful strategy for sustainable
development.’® Although it is not envisaged that Belarus will have a specific programme on

195 See: https://ener2i.eu/object/news/86 (accessed 15 May 2016)

1% Energy, energy efficiency, nuclear energy, domestic energy sources and RES have been included in the list of
the priority areas of science and technology activities in Belarus for 2015-2020 and in the list of priority areas of
scientific research. See “List of priority areas of scientific research approved by the Resolution No. 190 of the
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“green” innovations, there are several projects that imply incremental improvements in the
use of existing technologies. For instance, in recent times, the MNREP, in cooperation with
other interested parties, developed a national action plan on the introduction of green
economic principles in the national industries of Belarus up to the period 2020.

With regards to encouraging private sector involvement, there is a political will to encourage
the work of SMEs in the implementation of energy efficient initiatives, but the design of
comprehensive policies is still at an early stage. Whereas international investors are ready to
invest in such type of developments, at the same time, the authorities are also aware of the
need to improve the level of entrepreneurship in the country to commercialize green products,
since scientific knowledge will not be enough to guarantee their success. Also, existing limits
on access to finance have prevented a more rapid development, even if international financial
institutions (IFI)s have complemented Government funds.

Finally, in spite of government efforts, some legal and institutional constraints have prevented
a more rapid expansion of energy-efficient technologies. Paramount among these is the fact
that “Belenergo” remains a monopolistic firm with a dominant position in most components
of the national energy sector. Although recent reforms have allowed for the development of
independent electric power producers, the country lacks an independent regulatory authority
that could ensure transparency and fairness in pricing decisions. Overall, Belarus is still
characterised by an over-regulated electricity market with significant price distortions that are
the result of heavily subsidized tariffs for electricity and heat; and a lack of awareness in the
general population about green products that could increase demand and create more
economies of scale for innovative products.

The role of eco-innovation in the advancement of energy sustainability in Belarus

In Belarus, R&D programmes have been developed with funding from the national budget
during recent years to support innovation in energy efficiency, including new technologies for
energy conservation. Among the key programmes, the State research programmes on “Energy
Systems, Processes and Technologies for 2016-2020,” under the auspices of the National
Academy of Sciences and the Ministry of Education, is a basic research project that will be
undertaken by the Heat and Mass Transfer Institute of the National Academy of Science and
Belarusian National Technical University. Chapter 8 of the programme describes priority
areas of Government action, including improvements in the transition towards green
economies, such as the following: Energy and energy efficiency, nuclear energy;
environmental management and deep processing of natural resources (Table 38). The SPID
2016-2020 also contains modernization and innovation projects to be undertaken by
companies and research organizations. The SPID has as its goals to develop a national fuel
and energy sector and it addresses the needs of industry and households with regards to access
to energy.

The SPID also includes priorities for the formation and accelerated development of high-tech
sectors of the national economy based on 5™ and 6™ “technological waves”, including in the
following activities: “Cloud” technologies; development of space-based remote sensing of the
Earth; development of component-based microelectronics base for all industrial activities and

Council of Ministers of the Republic of Belarus of March 12, 2015,” National Legal Internet Portal of the
Republic of Belarus, http://www.pravo.by/main.aspx?gquid=12551&p0=C21500190&p1=1, 20.01.2016.
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transition to production of new components for fabless manufacturing (based on the Fabless-
Foundry business model); creation and development of production based on deep-processing
technology of local renewable raw materials (woodworking machinery). It also aims to reduce
losses of raw material resources for the stages of production and processing; and to
implement projects aimed at the replacement of non-renewable resources with renewable,
taking into account the dynamics of the depletion of their reserves (See SPID, Chapter 8).

Table 38. Energy and energy efficiency related projects in the SPID 2016-2020

Under remit of Ministry of Energy
1. Design and construction of the Belarusian nuclear power|RUE  "Belarusian|2008-2020

plant nuclear power

plant”
2. Construction of a wind energy park in the District of n.p.|The Unitary|2013-2016
Grabniki Novogrudok district Enterprise

“Grodnoenergo”

Under remit of Brest region Executive Committee
3. Development and organization of manufacture of|*O00O 2016-2020
industrial gas meters in the pressure range up to 0.6 Mpa|RUSBELGAZ”
with nominal gas flow from 160 up to 1000 m3/h

Under remit of Grodno oblast Executive Committee
4. Construction of a plant for the mechanical sorting offPIMU “UKS|2010-2017
waste in Grodno Grodno”

However, the actual share of public funding for research activities in the field of energy
among total spending remains very limited, with an average of only five per cent in recent
years.™®” As is the norm in Belarus, research programmes have been developed in such a way
that they are intended to cover the whole innovation cycle from ideas to their embodiment in a
particular product or service. The results of the State research programmes form the scientific
basis for technological development at the national and regional levels. These results are later
copied into innovation projects, which may or not be included in the State Programme of
Innovative Development. However, as discussed in Chapter 2, the programme allocates an
excessively high share of the risks of commercialization to research organizations, and this
discourages risky projects. The strict compliance requirements with State-funded projects
contributed to the shrinking of completion frameworks and goals, which reduces the
attractiveness for long-term private investments.

In addition to the programmes referred to above, innovative funding for innovation activities
in energy efficiency is available from innovation funds. Since 2001, Belinfund has supported
several projects in the field of energy saving, energy efficiency and renewable fuels, including
the following: products on air conditioning, ventilation and heating installations with heat
recovery on heat pipes and fans for a firm in Brest; a technology for biodiesel production
from rapeseed oil in Grodno and biofuel installations in a plant in Mogilev; and developing
technologies for the production of composite solid biofuel (pellets) based on rape straw and

197 ee. “Reinforcing cooperation with ENP countries on bridging the gap between energy research and energy
innovation”, Ener 21, 2014. available at: https://ener2i.eu/page/6/attach/D2_2_pre final version.pdf (accessed
15 October 2016).
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other garden waste.*® Sector and regional funds are also involved in financing innovation
activities for sustainable development.

Other forms of support for innovation for sustainable development include technology parks,
tax incentives, business support centers and business incubators and international cooperation.
Also, with the help of UNDP and the European Union, some successful initiatives have been
undertaken at the local level that involve innovation through the use of green technologies and
social platforms (cf. chapter 1). Still, available finance from private sources remains limited.
The challenges discussed in this Review in relation to venture capital and business angels are
even more challenging with regards to the promotion of energy-efficient technologies due to
the lack of sufficient market demand for these products and the institutional challenges related
to the energy sector referred to in the previous section.

Finally, linkages between research institutes and universities are not yet well developed,
especially in the international arena. Foreign partnerships are not common and local scientists
are not often participating in international R&D programmes in the field of energy efficiency,
even if some results have been remarkable and show potential for future development.'*°

5.3  Belarusian experience in light of international good practice in eco-innovation

Green growth can be best achieved through the successful integration between environmental
and innovation policies. Such strategic planning has been widely used by a number of
governments, providing an important input for eco-innovation policy. Those strategies often
include stringent performance standards complemented with stimulus to R&D and innovation
in selected industrial activities (e.g. energy generation and manufacturing). A wide variety of
economic instruments is available, such as excise taxes on fossil fuels or subsidies for
renewable energy, which can be calibrated towards enhancing sustainability. Most challenges
relate to the fact that the available policy instruments are applied by Government agencies
that are responsible for narrow policy areas and may or may not have a holistic view of the
challenges involved.?® Thus, a clear vision, leadership and coordination is necessary for an
effective implementation of eco-innovation, as measures taken in isolation will likely fail to
deliver on their promises.

Given the uncertainty about the nature of technological change with regards to green
economies, government and the business sector should complement one another with regards
to the creation of green solutions. This is best done if governments create an environment that
can enable the business sector to fully deploy its managerial solutions, technical knowledge
and finance. In countries with leading energy-efficient technologies, private firms have been
involved in the development of new technologies in such areas as water management;
agriculture; energy supply; insurance; natural resource management; as well as on

198 Olga Meerovskaya, Yauhen Huryanau, et al. (2014). Belarus Energy Sector: The Potential for Renewable
Energy Sources and Energy Efficiency European Commission, the FP7 project ENER2I.

199 A winning project of 7th EU Framework Programme for Innovation was a project for the automation of
“smart” grids involving two Belarusian teams - the A.V. Luikov Institute of Heat and Mass Transfer of NAS
Belarus and “Minskenergo”. See Olga Meerovskaya, Yauhen Huryanau, et al. (2014) Belarus Energy Sector:
The Potential for Renewable Energy Sources and Energy Efficiency, European Commission, the FP7 project
ENER2I.

200 YNIDO. Promoting Innovative Industries and Technologies for a Sustainable Future in the Europe and NMS
Region: Compendium of Background Papers. Vienna, 2012.
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information and consulting services for climate change issues. Successful experiences also
show that Governments often support eco-innovation by funding research, providing grants
for innovative start-ups, increasing demand for green technologies and improving the
environment for doing business.

Such policies need to be well coordinated across multiple domains to ensure the
mainstreaming of sustainable development concerns across a variety of policy fields (e.g. In
agriculture, education, science and technology, finance, energy, environment, industry, trade
and investment). In addition, cross sector policies in some significant policy areas can also
indirectly affect innovation policy (e.g. In trade, investment, competition, intellectual
property, education, entrepreneurship). A weak horizontal coordination between the line
ministries is a common reality to be overcome in countries with economies in transition,
which have inherited political systems based on strong vertical lines of command. Such
governance structures pose additional challenges with regards to innovative green
technologies, as these are often multi-faceted.

Indeed, comprehensive government action is needed to disseminate eco-innovations (Table
39). The first step consists of developing a coherent national innovation programme or
strategy that targets sustainable development. Such strategy should be embedded in a working
regulatory framework that will provide a basis for policy implementation in various fields in
order to increase markets for green products.

One type of policy consists of market-based instruments for the creation of clear and stable
signals (e.g. energy taxes, carbon emission trading schemes, tax rebates for R&D), that could
increase demand for eco-innovations. One relevant example among CIS countries is provided
by Azerbaijan, which has been the first to use its trade policy to take advantage of the Kyoto
Clean Development Mechanism.?*! Other countries with economies in transition have also
been successful in the use of tax incentives for R&D, including in green technologies. These
include new EU members such as Slovenia, Czech Republic and Hungary, as well as Russia
and Kazakhstan.

Another type of policy consists of direct support for innovation activities. This group includes
a wide spectrum of policies from loans and subsidies; public investment in basic research;
public infrastructure investments in eco-clusters; and business advisory services. For
instance, among financial instruments, programmes that support private sector involvement in
the creation of new green technologies could involve targeted financial aid depending on the
stage of development of the specific technology and the risks involved. These include early-
stage financing through seed capital injected by the company founder (a private investor or
fund), and government grants; angel investors providing additional funding in return for an
equity stake and some managerial rights; and equity financing through either government-
controlled or private venture capital funds. Although overall funding for SMEs has been
scarce in countries with economies in transition, some governments have succeeded in

201 Azerbaijan was the first country in the world that sold carbon credits earned through an energy-efficiency
project. The project contributed to reducing GHG emissions of the country’s largest thermal power station. Other
examples of green energy projects with external assistance include the Sumgait Technologies Park for the
development of renewable energy sources and a new hydro power station. See UNECE (2013) Innovation Policy
for Green Technologies: Guide for Policymakers in the Transition Economies of Europe and Central Asia. New
York and Geneva.
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policies matching to grants for a limited number of innovative projects (e.g. Estonia).
Business advisory services could also be instrumental in providing logistical assistance in
areas such as international patent protection (cf. chapter 4).

Finally, in order to increase efficiencies through economies of scales, cluster initiatives have
been set up to promote energy efficient technologies through better linkages between regional
innovation actors (universities, research organizations, firms and investors). Kazakhstan
provides an example of such Government initiatives supporting clustering in a resource-rich
CIS country.*

These market-based and direct-support instruments should be complemented by improved
regulatory tools. These involve regulatory frameworks that mandate or create incentives for
the use of green technologies by consumers through energy regulation and standards,
permitting, and land use regulations, among others. Such regulatory instruments can influence
economic behaviour by redefining the costs of available options. Examples include mandatory
recycling schemes of household waste, minimum energy performance standards or labels for
appliances and equipment, and minimum emission requirements for motor vehicles. General
awareness in the population can also be encouraged through outreach campaigns promoting
sustainable consumption patterns.

In addition, the setting up of capacity-building and demonstration measures for private
stakeholders and the general public (e.g. professional training, eco-efficiency-capacity -
building for enterprises; educational programmes), needs to be complemented by policy
changes in public procurement to privilege suppliers that comply with green standards.

Table 39. Elements of a strategy supporting eco-innovation
Type Examples of measures Policy fields
Strategic Climate change foresight Foresight is relevant for all
planning Strategic spatial planning policy fields
Market-based Fiscal measures (e.g. energy tax, resource tax, carbon|Fiscal policy
instruments emissions tax, R&D tax incentives) Trade policy
Emissions trading schemes
Direct support for|Financial schemes (loans and credits) Economic policy
innovation Subsidies (e.g. renewable energy subsidies) Energy policy
activity Venture capital funds Innovation policy
Business incubation programmes Entrepreneurship policy
Targeted R&D and technology transfer Research policy
Business advisory services Regional policy
Eco-clusters (involved in development of eco-
innovations and support for eco-innovative solutions
in existing clusters)

202 See “Innovative Technological Park Cluster as a Mechanism to Build New Industries in Kazakhstan”,
Kazakhstan Institute for Strategic Studies under the President of the Republic of Kazakhstan, 9 October 2015.
Available at:  http:/Kisi.kz/en/categories/global-and-regional-economy/posts/innovative-technological -park-
cluster-as-a-mechanism-to-bui (accessed 15 May 2016).
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Table 39. Elements of a strategy supporting eco-innovation (continued)
Type Examples of measures Policy fields
Regulatory  and|Energy regulation standards and norms (including|Environmental policy
normative technology regulations, energy saving requirements) | Industrial policy
framework Permits and bans Energy policy
Land use regulations Trade policy

Environmental management systems, eco-labels and|Local development policy
other soft standardization instruments

Capacity building|Professional  training  (eco-efficiency  capacity-|Education and training

and building for enterprises) policy

demonstration  |Changes in educational programmes

measures

Public Green public procurement All policy fields with public
procurement procurement capacity (e.g.

transport, construction and
housing, national defence)

Source: UNECE. Innovation Policy for Green Technologies: Guide for Policymakers in the Transition
Economies of Europe and Central Asia, New York and Geneva, 2013.

This chapter has reviewed some important aspects of Belarus’ innovation policy in the
context of the country’s sustainable development strategies. It has highlighted major
achievements and pending challenges to enhance the potential of innovation policies to foster
green economies in the national economy. When contrasted with international good practice,
the Belarusian experience in a way replicates some of the biases of its national innovation
system discussed elsewhere in this review.

On the one hand, there seems to be a clear policy will at the strategic level to prioritise green
transformations and this has been translated on some important R&D projects financed by the
State. In addition, important legislation and policy initiatives have been approved in recent
years to promote energy efficiency and the use of renewables, including the setting up of
ambitious targets. When contrasted to international policy initiatives, the spirit of the
country’s NSSSED does not differ in substance from major global initiatives with regards to
mainstreaming the role of innovation policies. Finally, the regulatory and normative
framework has been recently upgraded and the country’s performance does not lag behind
comparator countries with regards to introducing modern technology certifications.

On the other hand, it has also been shown that the energy mix of the national economy has not
substantially changed and that the energy sector remains broadly under State control and
market mechanisms for the development of energy markets remain underdeveloped. As is the
case in other transition economies in Eastern Europe and Central Asia, the emerging green
economy in Belarus is incipient. Insufficient market development acts as a constraint for the
supply and demand of green products, which is compounded by the persistent lack of
financial support. Due to their cost, most energy-efficient innovations could not develop as
bankable projects without significant government subsidies in the shorter run. On the demand
side, prices of water and energy services for households tend to be heavily subsidized, in part
because applying cost-reflection to prices would affect their affordability. Still, those
subsidies can result in inefficiencies if they are not properly targeted to lower-income groups
and do not create incentives for energy saving.
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In the longer term, these constraints may need to be tackled as new and cheaper green
products are necessary for the success of Belarus’ transition towards sustainable development.

5.4 Recommendations

5.1 Enhance R&D capacities on green technologies. In line with the recommendations to
increase government spending on R&D, the authorities should also target this spending on
green and eco-innovation projects. In particular, research on energy-efficient technologies
should be encouraged by competitive allocation of resources.

5.2 Seek engagement on international initiatives. Additional financing could be obtained from
international climate funds. Also, cooperation between national and foreign R&D institutes
should be further encouraged.

5.3 Further deepen awareness campaigns. Build on existing initiatives with UNDP to further
improve education about climate change and the sustainable development goals in education
institutions and to address the general public.

5.4 Stimulate demand for eco-innovation. Green public procurement mechanisms have been
considered and could be further developed with the goal to disseminate green products and
eco-innovation. In the long run, public procurement processes should be simplified in order to
enable SMEs to compete for State contracts on a level playing field.

5.5 Introduce modern energy-efficiency and fuel-efficiency standards as well as building
codes and infrastructure resilience parameters in order to improve sustainability. Move
towards the cost-reflective pricing of energy and water services with adequate social
protection for the poor in order to enhance incentives for the adoption of progressive
adaptation technologies and sustainable use of natural resources.

5.6 Improve policies for the generation of knowledge, absorptive capacity of the economy, the
diffusion of innovation and demand for innovation. Given the complexity of eco-innovation,
there is a need for better and more efficient policy coordination both in design and
implementation in this area, including capacity building. Also, the authorities should consider
introducing specific mechanisms and instruments that encourage and facilitate linkages
among stakeholders, For instance, the creation of “green” technology business incubators and
technology transfer agencies could be considered that will promote stronger linkages between
FDI firms and local subcontractors;

5.7 Enhance financial instruments supporting eco-innovation. Firstly, consider introducing
grant schemes to support R&D on eco-innovation; Establish project-based eco-innovation
financing instruments that encourage the development of industry-science cooperation and
inter-firm linkages - including by promoting climate-resilient infrastructure through public-
private partnerships.
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