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Abstract

The Russian government plans to lift the country’s agriculture and food productions and aims to
become the biggest global supplier of healthy, high-quality, and ecologically ‘clean’” foods.
Although innovative activities in the field have been rising over the last decade, the intensity still
remains far below both other Russian economic activities as well as other competitor nations.
Policymakers focus on Russia’s Research and Technology Organizations (RTOs) as a channel to
transfer new technologies to agricultural and food producers. As demand for new technologies is
low, public funds are invested into RTOs to increase the quality of their basic research activities.
Instead of converting these additional funds into better technology transfer, agricultural RTOs spe-
cialize in government-funded basic research and reduce further their role as applied research
organizations. Thereby, RTOs do not seek to increase their competitive position but instead maxi-
mize their benefits from public support. This article questions the leverage effect that public sup-
port measures have for technology transfer activities in the present case, and suggests that a more
holistic approach including both supply and demand is needed.
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1. Introduction

Russia historically stood out as an exporter of raw agricultural prod-
ucts, like wheat. The sector now aims to increase both quantity and
quality of the exports of agricultural and food products. In a first step,
the plan is to replace imports by Russian products, which is further
supported by the current economic sanctions against Russia.
Subsequently, the aim is set to become the biggest global supplier of
healthy, high-quality, and ecologically ‘clean’ foods.! The production
volume of innovative products as a share of the total production has
increased over time, but remains well below the industrial average for
Russia (Gokhberg et al. 2017). Most innovative products are new to
the firm, but not new to the market, mainly to replace imported
goods. To be able to meet the quality demand of large consumer mar-
kets like the European Union and to hold a place in international
value chains, Russia’s agricultural production system requires techno-
logical upscaling. To achieve these ambitious objectives, Russia’s
socio-technological regime of agriculture production and its social
and institutional processes need to radically change.

Farming yields depend greatly on applied farming technologies
like machinery, genetically modified organisms, fertilizers, etc. (e.g.

Pardey et al. 2004; Bender 2006; Suprem et al. 2013). The technolo-
gies that have shaped agriculture and its productivity in recent years
all came from neighbouring fields of science. For example, precision
agriculture (PA) uses information technology applications for soil
and crop surveillance, whereas mapping technologies based on satel-
lite data together with unmanned aerial vehicles (drones) for crops
scouting has massively increased productivity (Seyfang and Smith
2007; Aarts et al. 2007; Brunori et al. 2013a; Salmon 2013). Hence,
agricultural producers are likely to rely on a translation function to
apply these new technologies—like consulting firms or technology
providers. Empirical studies have documented the ever-increasing
reliance of producers on external knowledge sources (Hagedoorn
2002; Amara and Landry 2005), with Russia’s agricultural pro-
ducers no different (Thurner and Zaichenko 2015a, 2015b).

The timely adaption of these efficiency enhancing technologies
also plays a key role in rising agricultural production (World Bank
2007; FAO 2009; Royal Society 2009; Godfray et al. 2010;
National Research Council 2010). The arrival of new technologies
though is often met with resistance by agricultural producers as the
Agricultural Knowledge System is built on long-standing cognitive,
social, and institutional processes which are not easy to change
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(Seyfang and Smith 2007) and often require third parties to ensure
compatibility with external constraints, actors, rules, and artefacts
of the mainstream regime (Knickel et al. 2009). Especially small
farmers will rather do what they have always done instead of adapt-
ing to new technological opportunities. Hence, technological devel-
opments on the fields are likely to be incremental and build on
coalition networks involving a multitude of actors in the production
regime (e.g. Brunori et al. 2013b).

Although the promising commercial opportunities for Russian
agricultural and food products have been noted, collaboration activ-
ities between firms and public actors are low for all phases of the
innovation process. Russian policymakers have targeted these sys-
temic difficulties together with the limited demand for technologies
and provided support for technological upscaling (e.g. Thurner and
Gershman 2014; Gershman and Thurner 2016).

Most institutional links between science, education, and agricul-
tural production have broken since the demise of the Soviet Union,
and the agricultural research and development system struggles to
meet the needs of producing firms. Russia’s innovation system relies
greatly on its research and technology organisations (RTOs) who
specialize in the creation and distribution of new knowledge and
technologies. These organizations perform a bridge function
between science and production lines and act as multipliers to pro-
mote awareness of potential innovation and market opportunities.
More than 40 per cent are functionally connected with industries,
employ half of all employees in the R&D sector and consume
64.2 per cent of the national expenditure on R&D. Though often
producers and users of knowledge are part of different communities,
often separated by a ‘valley of death’ (Landry and Amara 2012;
Sutherland et al. 2004, 2010). Previous studies showed that a third
of Russia’s RTOs in agriculture struggle with a low awareness of the
customer organization about new technologies. For 13 per cent of
these RTOs, this unawareness translates into very weak ties with
their customers. The customers often do not know what they want;
technology transfer often fails due to a general lack of skills in agri-
cultural firms (Thurner and Zaichenko 2016). These systemic diffi-
culties—or market failures—require policy measures to support
technological upscaling (Knickel et al. 2009).

This article asks whether these efforts really increased the technol-
ogy transfer activities into agriculture and studies industry-related
technology transfer activities over the time period of 2010-4. To this
day, such a critical appraisal of these initiatives to raise technology
transfer activities has been missing. To ensure far-reaching insights,
the study looks into influencing factors on reported technology trans-
fer activities and analyses the competitive situation that these RTOs
face. Thereby, this article provides insights into the process of technol-
ogy upscaling in agriculture and questions the possibilities of policy
measures to stimulate technology transfer. Especially, the latter
extends the debate about policy support and its possible influence on
innovation activities.

2. The importance of agriculture for Russia’s
economy

Russia’s agriculture produced more than 100 million tons of grain in
2015, more than 30 million tons of sugar beet, 30 million tons of
potatoes, 15 million tons of vegetables, 8 million tons of sunflower
seeds, more than 8 million tons of cattle and poultry meat, and
30 million tons of milk. The sector’s output is valued at 5 trillion
roubles (82 billion USD)* or 6 per cent of the country’s gross

domestic product and in 2015 covered 99 per cent of the country’s
demand for grain, 84 per cent of the demand for vegetable oils, 84
per cent of the sugar demand, 97 per cent of consumed potatoes, 81
per cent of milk and dairy products, and 85 per cent of the total
meat and meat product consumption. Russia’s agriculture employed
9.5 per cent of the national workforce in 2015,> and exports of agri-
cultural products (except textiles) in the same year reached 16.2 bil-
lion USD or 4.7 per cent of total customs revenues. Most
importantly, though, the sector has shown remarkable resilience to
economic turbulences. While the country’s economy was mired in
an economic recession between 2014 and 2017, the agricultural sec-
tor showed steady growth. In fact, Russian agricultural production
grew by 40 per cent between 2005 and 2015, which is comparable
with Brazil (OECD-FAO 2015) and India (Government of India
2016). Even in the very difficult year of 2016, the sector still grew
by 2-3 per cent (Kuzminov et al. 2017). Furthermore, the sector gen-
erates foreign currency holdings and creates a significant multiplica-
tion effect in Russia’s economy, as every rouble invested returns up
to 4-5 roubles in related industries.

During the Soviet Union, the country’s agriculture was a main
focus point for state support and one of the means to realize social
utopia. The best example is Khrushchev’s Virgin Lands Campaign,
in which Russia’s land under agricultural use extended greatly to the
south and the east (McCauley 2016). When Brezhnev took the role
of party secretary and head of state in 1964, he launched a major
investment program in 1965 to support the meanwhile helplessly
outdated and unproductive agriculture. The bad harvests in the
years 1969 and 1970 triggered the highest investment activity in
agriculture in all Soviet history, but the subsequent bad harvests in
the years in 1972-5 could not be prevented. With a continuously
deteriorating agricultural productivity, the Soviet Union became a
major grain importer (Liefert and Liefert 2015). The difficulties to
provide food to the cities—especially Moscow—Iled to the emer-
gence of one of the most ‘Russian’ traditions: the dacha with the pri-
vate land plot.

Still, Russia’s agriculture suffers from outdated tilling techniques,
inefficient irrigation practices, inadequate crop rotation practices, and
unbalanced application of fertilizers which damaged the soil and left
it partly unsuitable for further agricultural production (more than 11
per cent of their total area). Also, Russia struggles to increase its crop-
land due to the bioclimatic conditions. When grain production areas
were reduced during the 1990s and less productive lands in the north
were given up, the total factor productivity rose greatly (Swinnen
et al. 2012). Still, grain and leguminous crop yields in Russia are as
low as 1,800-2,400 kg per harvested hectare (average grain yield was
2,370 kg in 2015). Yields in the USA and Germany are as high as
7,250 kg per hectare. According to Rosstat, yields of potato also sit as
low as 15,000 kg per hectare (compared with Brazil with 27,800 kg
and Germany with 39,800 kg per hectare).

The inefficient agricultural production triggered a wave of con-
solidation which formed large agribusinesses during the 2000s in
Russia’s southern regions (Rylko et al. 2008). These businesses gen-
erated more than half of the total agricultural output in 2014
(2.1 billion roubles). Today, they drive investments, new technolo-
gies and introduce superior management practices into the sector
(Gataulina et al. 2005; Serova 2007). Currently, these agricultural
firms produce more than 70 per cent of the total output of grain,
sugar beet, sunflower seeds, eggs, meat (cattle and poultry).
Individuals’ land plots primarily specialize in the production of
potatoes (80 per cent of the total output), vegetables (70 per cent),
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fruits and berries (77 per cent), and certain niche market foods, such
as honey (94 per cent) (Kuzminov et al. 2017).

The future of Russia’s agricultural and food producers now lies
in a more value-added production (Liefert et al. 2010). And indeed,
between 2012 and 20135, the production volume of innovative prod-
ucts has significantly increased (+ 53 per cent), mainly due to import
substitution. Still, the share of innovative agricultural and food-
related products shipped in 20135 sits at 4.8 per cent—well below the
industrial average for Russia (7.9 per cent). Also, the innovative
product range is characterized by a low degree of novelty as prod-
ucts new to the market account for only 8.2 per cent of total produc-
tion volume. Instead, 69 per cent classify as products new to the
firm (but not new to the market) and 23 per cent are improved prod-
ucts based on previously existing ones (Kuzminov et al. 2017). To
really meet the quality demand of large consumer markets like the
European Union and to hold a place in international value chains,
Russia’s agricultural production system requires technological
upscaling through partnerships with technology producers. With the
demise of the Soviet Union though, the institutional links between
science, education, and agricultural production were broken. The
crisis of the agricultural research and development system continues
to this day, which has weakened Russia’s ability to participate in the
development and application of new technologies.

While economy-wide internal R&D expenditures grew by 2.65
times between 1995 and 2014, the expenditures on agricultural
R&D rose only 1.35 times (in constant prices). The share of business
expenditure in the structure of funding sources for agricultural
R&D reaches only 17 per cent. The low willingness of firms to
invest in R&D is a common feature of the Russian economy, but the
situation is particularly worrying in agriculture. Consequently, fed-
eral budgets cover 59.6 per cent of all expenditures on agriculture-
related R&D (2015), which is higher than the Russian average
(56.5 per cent) to make up for ailing business spending. Business
expenditure for R&D, on the other hand, steadily declined from
14.8 per cent in 2002 to 9.4 per cent in 2015. Consequently, the
structure of agriculture-related R&D radically changed. Between
1994 and 20135, expenditures on relevant basic research grew 2.6
times (in constant prices), while funding allocated for applied
research and development halved. Accordingly, the share of basic
research in the total current internal expenditures on R&D grew
from 22 to 58.9 per cent while applied research dropped from
48.0 to 27.1 per cent. Agriculture-related basic research showed a
positive trend (from 24.6 to 57.3 per cent between 1995 and 2014).
Still, figures adjusted for purchasing power parity (631.9 million
USD in 2015) not only reveal a rather low support for agricultural
sciences compared with Russia’s competitors like the United States
(10 billion USD) but also compared with countries like India (3.9
million USD), China (3.1 million USD), the Republic of Korea (1.6
million USD), the Netherlands (1.4 million USD), Australia (911.8
million USD), Taiwan (716.8 million USD), Turkey (668.2 million
USD), and Argentina (626.9 million USD).

The average annual growth rate over the last 15years of
agriculture-related R&D in Russia reaches 3.4 per cent of total
R&D expenditures, compared with 5.0 per cent in Argentina and
6.4 per cent in Turkey. Also, agricultural sciences lag behind other
major R&D fields in Russia. While the total Russian internal R&D
expenditures grew almost 2.2 times since 1994, the share of funding
allocated to agriculture-related R&D steadily decreased and reached
alow in 2014-5 (1.6 per cent, compared with 3.6 per cent in 1994).

The World Trade Organization (WTO), the watchdog over
unjustified trade advantages, classifies measures to support prices or

subsidies directly related to production quantities suitable to distort
the production and trade as part of the amber box. These measures
have to be reduced over time. Government investments in research
and science, on the other hand, all fall into the green box, and are
allowed under the WTO regime. Thereby, they can increase signifi-
cantly (WTO 2017).

Despite the increasing funds for basic research, the productivity
of Russia’s research remains low. Russian publication numbers in
2015 accounted for just 1.78 per cent of the total global agriculture-
related publications indexed by Web of Science and Scopus and its
researchers are engaged in only 0.6 per cent of global research
fronts. However, publication dynamics indicate that Russia’s posi-
tion in the agricultural science’s international ranking is somewhat
improving. The overall number of Russian-authored publications
has slightly increased, but their share in the total global number of
publications between 2001 and 2015 has dropped from 3.16 to 2.31
per cent and from 2.98 to 2.59 per cent. In agricultural sciences,
microbiology, molecular biology, and genetics the shares of Russian
publications are lower than the average for all academic publica-
tions, but the numbers show growth (between 2010 and 2015 the
number of publications indexed by Web of Science grew from 0.16
to 0.26 per cent, in Scopus—from 1.09 to 1.78 per cent). The topics
that Russian scientists cover also differ from the focus of their inter-
national peers. Russian publications centre on food production tech-
nologies, agronomy, plant growing, and fishing. Featuring less are
areas like veterinary science, interdisciplinary studies, agricultural
machinery and equipment, and agricultural economics. Similar
divergence of topics between Russian scientists and their counter-
parts has also been noted, for example, in the field of energy
research (Thurner and Proskuryakova 2013). Russian scientists do
show a competitive edge in fields like biotechnology. Also, Russia’s
overall share in research fronts for molecular biology and genetics is
3.0 per cent, and for microbiology 3.2 per cent. According to Web
of Science, Russian publications account for about 0.5 per cent of
the global flow of international agricultural sciences-related publica-
tions (365 in 2015). By 2015, Russia had lost nine positions in the
ranking compared with 2000 and had lost in terms of the total num-
ber of academic publications against the world’s leading economies.
Among the 481 areas identified in global agricultural studies with
the highest growth potential, Russian authors are present only in
five of them (1.1 per cent) (Kuzminov et al. 2017).

Patent activity in the agricultural sector displayed an uneven but
growing trend. In 1994-2015, the number of relevant patent appli-
cations filed at Rospatent had tripled, reaching almost 4,900 by the
end of this period, while their share in the total number of patent
applications is close to 11 per cent. While in the mid-1990s half of
all patents originated from basic agricultural industries, the focus
shifted in 2013-5 towards food products.

3. RTOs in Russia

Russia’s Research and Technology Organizations (RTOs?) (ranging
between 1,700 and 2,000) perform a vital bridging function for suc-
cessful technology transfer by specializing in the creation and distri-
bution of new knowledge and technologies. More than 40 per cent
are functionally connected with industries, employ half of all
employees in the R&D sector and consume 64.2 per cent of the
national expenditure on R&D (HSE 2015).

By the end of 2015, 436 RTOs were active in agriculture-related
R&D (10.4 per cent of all RTOs in the country). Around one-third
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of specialized R&D organizations belong to the Ministry of
Agriculture (31.7 per cent), while the majority belong to the former
Russian Academy of Agricultural Sciences (RAAS)® (62.4 per cent).
Most of the resources are accumulated by organizations of the
Russian Ministry of Agriculture and the Federal Agency for
Scientific Organisations (FASO), institutes which account for 87.5
per cent of all internal expenditures on agriculture-related R&D,
employ 91.1 per cent of the researchers, own 11.2 per cent of all
land which belongs to the Russian R&D organizations (1.9 million
hectares), 99 per cent of pilot farm land (139.3 thousand hectares),
and 53.6 per cent of stocked ponds and other water reservoirs
(118.8 hectares).

RTOs monitor technological developments closely and meet
their customers’ demands for technologies (Brockhoff 2003; Leitner
20035; Arnold et al. 1998). Their R&D projects are strictly applied
to target-specific industrial sectors or technologies and translate
basic research into product development (Mas-Verda 2007).
Thereby, RTOs disseminate new technologies and translate science
into solutions for client firms. The associated costs are distributed to
different users, which generate economies of scale (Autio 2004).

RTOs are not exclusively relying on revenues generated, but are
funded through a variety of possible income streams, including
membership subscriptions, fees-for-services obtained through com-
petitive contracts, government core funding, and competitive con-
tracts for public grant-funded R&D projects (Hales 2001).
Government support ranges widely, from 30 to 40 per cent core
funding by the German Fraunhofer institutes to 10-15 per cent by
their Swedish peers (Sverker et al. 2009). RTOs also play a major
role as places for skill development as they perform a bridge func-
tion for industry, universities, and other institutions (Intarakumnerd
and Virasa 2002; Mrinalini and Nath 2008).

Funding and ownership of RTOs depend greatly on the industry
in which they are active. In agriculture, state ownership has histori-
cally been high, while in mining, many RTOs belong to the large
mining companies. A previous study compared RTOs engaged in
technology transfer with agriculture, mining and quarrying, high-
tech, medium high-tech, medium-low-tech, and low-tech industries.
Certain factors, like the role of the client, have in fact opposite
effects in different sectors. Agricultural RTOs struggle with their cli-
ents’ limited awareness of technologies and with intense competition
from highly innovative firms (Thurner and Zaichenko 2015a).
Another study showed the tendency of RTOs in agriculture to pub-
lish relatively more than their peers in mining and register more pat-
ents. Still, they battle to translate their success into transfer
activities. Demand for services was very low as most client organiza-
tions struggle to pass on the costs for new technologies to their con-
sumers (Thurner and Zaichenko 2015b).

Russian agricultural RTOs received on average 4.4 million roubles
in 2014, compared with an average of 219.0 million roubles for
Russia’s total number of RTOs. These funds stem mainly from the
federal budget. The practice of public funds has been criticized for
inadequate priority setting and a generally low culture of design and
technical documentation. Furthermore, this strong orientation
towards public funds further delineates R&D producers from their cli-
ents, who find the developed solutions impractical or unsuitable for
agricultural producers. To increase efficiency in the knowledge pro-
duction in the Russian economy, public funds are now allocated in a
more competitive way to ensure the quality of the funded projects.
Furthermore, the total number of organizations was reduced. Since
1995 their number has dropped by 17.6 per cent, mainly in line with
the country-wide shrinking numbers of RTOs. Also, RTOs are now

slightly better equipped. In institutions supervised by the RF Ministry
of Agriculture, the value of machinery and equipment grew in 2005—
14 (in constant 2005 prices) from 309.100 to 478.400 roubles/
employee. RTOs in agriculture also generate additional income,
which meanwhile amounts to almost one-fifth (18.4 per cent) of all
work they perform. A total of 7.9 per cent of their income involves
the production of commercial products. Many of these organizations
have hence been criticized as ‘isolated’, as they lost contact with both
the academic community and agricultural production; and have diver-
sified into other activities to generate additional income (some of
which has nothing to do with their specialization).

R&D-related services are equally important for the successful
implementation of innovative technologies (e.g. Barge-Gil and
Modrego-Rico 2008). Most client firms seek comprehensive service
packages with non-R&D services added to classical R&D and many
RTOs also offer engineering services (Preissl 2006; Barge-Gil and
Modrego-Rico 2008), expert opinion in legislation processes or ‘due
diligence’ studies. Internationally, the prevailing engineering services
cover support for product development, testing or certification serv-
ices, or prototyping services. Here, Russian RTOs are no different.
A recent study on services provided by RTOs showed that, while
engineering services are mostly sold as a package together with tech-
nology transfer activities, another group focuses on education and
training services as stand-alone offerings mainly covered through
federal budgets. RTOs under private or mixed ownership offer a
much greater variety of services than those under entire public
ownership.

The skill set of R&D personnel in the agricultural sector
improved in recent years. The share of support staff decreased while
the share of researchers, including doctorate holders, rose. The num-
ber of researchers engaged in relevant areas steadily dropped from
18.2 thousand in 1994 to 11.3 thousand in 20135. Russia still has the
fourth largest cohort of researchers, after Japan (39 thousand),
China (23 thousand), and India (14 thousand).® Comparable with
Russia, countries like Korea (with 10.1 thousand), Iran (9.9 thou-
sand), and Argentina (8 thousand), experienced an increase in the
number of agricultural researchers during the previous 10-15 years
(on average by 3.5-5 per cent a year). Russian research personnel is
ageing fast though, which leads to discontinuities as skills are lost
and young researchers have not been trained adequately. In 2015,
the share of researchers under the age of 39 years in agricultural sci-
ences was 42.9 per cent, those aged between 40 and 59 years was
31.5 per cent, and older than 60 years was 25.6 per cent. Between
1994 and 2015, the number of researchers older than 70 years grew
ninefold. The increase of funding allocated to agriculture-related
basic research could not be translated into adequate productivity
growth including international academic publications.

4. Research methodology

This research is based on a questionnaire-based large-scale study of
RTOs in Russia by the Institute for Statistical Studies and
Economics of Knowledge (ISSEK) and the National Research
University Higher School of Economics (NRU HSE) in 2011-5 (cov-
ering 2010, 2012, and 2014 reporting years). The initial data set
was composed of information garnered from 1001 RTOs based on a
randomized samples representing different geographical regions.
Some RTOs refrained from answering the questionnaires due to
commercially sensitive information or national security interests
(R&D in military technology areas). Also, some RTOs underwent
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reorganization of their activities or closed down and hence rejected
our request. Still, the overall response rate was over 60 per cent.

For this article, we filtered the data set and earmarked as ‘agri-
cultural’ only those RTOs which meet at least one of the following
criteria:

* Specialize in agricultural sciences.

* Report more than one customer enterprise from the agriculture
sector (regardless of total number of customers).

* Report one customer enterprise from the agriculture sector, but
as a sole customer.

We calculated six logistic regressions, providing probability
models for the group of agricultural RTOs as well as for the other
RTOs in our sample. We used data collected in the years 2010,
2012, and 2014, respectively. This approach allows for a detailed
comparison of agricultural with non-agricultural RTOs. All logistic
regressions build on the same dependent binary variable (presence of
technology transfer at an RTO) and the same set of predictors. Each
probability equation has the following form:

1

Peives

where p is the probability of technology transfer activity by an
RTO, and

z = const + bix1 + baxy + b3x; + baxg + bsxs + bexe + brx7
+ bgxs,

where
const: equation constant;

x1: dummy ‘Provision of engineering and/or implementation
services reported’;

x2: dummy ‘Basic research share in IERD > sample median’;

x3: dummy ‘Development share in IERD > sample median’;

x4: dummy ‘Federal budget appropriations share in IERD >
sample median’;

x5: dummy ‘Competitive funding share in IERD > sample median’;

x 6: dummy ‘Publications in indexed (Scopus/WoS) international
journals > 0’;

x7: dummy ‘Patent applications > sample median’;

x 8: dummy ‘R&D staff headcount > sample median’;

b1...b8: respective coefficients.

The last two rows of the table include the Nagelkerke R-square
(equivalent of R-square statistics for logistic regressions) and the
ratio of correctly predicted cases (given that predictions are random
at 50 per cent and perfect at 100 per cent) as an indicator for the
model’s quality. As we search for relationships between given pre-
dictors and the dependent variables, we pay attention to separate
significance coefficients based on Wald statistics (chosen cut-off val-
ues are 0.05 and 0.01).

5. Findings

The descriptive analysis of the sample size as presented in Table 1
confirms the developments that were discussed earlier. The federal
funds as percentage of Intramural expenditure on R&D (IERD) have
been growing steadily and now reach 50 per cent of the funds avail-
able to RTOs. Consequently, the share of basic research (traditionally
funded out of federal budgets) has increased, while the percentage of
development (applied science) has decreased. Also, the statistics show
he numbers were still

Table 1. Sample size.

Reporting year

2010 2012 2014

Total sample size 1,001 879 749
RTOs active in agriculture, 7 (%) 161 (16.1) 97 (11.0) 156 (20.8)

higher in 2014 than in 2010. The allocation of funds between basic
research and applied research/development shows how much agricul-
ture is following its own trajectories (Table 2). While the share of
basic research is consistently above average, the share of research
towards development of applicable solutions is remarkably low. This
dependency on public funds should have been accompanied by a com-
petitive distribution of these funds. The presented sample, though,
shows that the share of funds that had been received on a competitive
basis is well below average. This further contributes to the conserva-
tion of the former inefficient structure. One variable that shows the
changes in the last years is the RTO staff headcount. One possible rea-
son for this careful, almost cautious, development can also be found
in the data. The share of agricultural RTOs under public ownership is
extremely high (almost 100 per cent). The share is much lower for
other R&D areas, though the trend of public ownership is increasing
there at a fast pace too.

Table 3 demonstrates the development of technology transfer
activities of RTOs. While in 2010, 75 per cent of all RTOs reported
at least some technology transfer activities, the share steadily
declines and reaches a value of 62.8 per cent in 2014. The numbers
in 2010 far exceed the average reported activities from other fields,
while in 2014 the number of RTOs in agriculture that reported
transfer activities is in line with the average. This declining trend is
also visible in the provision of technology services. If the technology
transfer activities of Russian RTOs declined, maybe their clients
found technology support elsewhere? When asked about competi-
tion, foreign research institutions seem to be successful in Russia.
While only 13 per cent of RTOs mention these actors as direct com-
petitors in 2010, this share rises to 23.7 per cent in 2014. Also, for-
eign technology and engineering firms have increased their presence.
Foreign industrial enterprises, on the other hand, have been men-
tioned by around a quarter of RTOs in 2010, but are only men-
tioned by 16 per cent in 2014 (Table 4).

In a next step, we applied a logistic regression model to identify
factors which influenced the reported technology transfer (Table 5).

While the share of basic research in RTOs active in other fields
than agriculture actually positively contributes to technology trans-
fer, this influence is not visible for RTOs in agriculture. The same
holds true for the share of IERD devoted to development. On the
other hand, the share of federal budgets in IERD does not affect the
probability of technology transfer into agriculture at all. In other
areas of economic activities, a high share of federal budgets in IERD
negatively impacts technology transfer activities. The lower the
share of federal budgets, the higher the share of business funds. In
turn, the competitively distributed funding increases the probability
of technology transfer with RTOs other than agriculture. Also here,
its impact is not present for agriculture-related RTOs.

The number of staff in agricultural RTOs was higher than aver-
age but fell below average in 2014. In 2012, when the headcount of
staff in agricultural RTOs reached its highest value, the variable
demonstrated a negative effect on technology transfer likelihood.
After the consolidation of staff headcount, this negative effect

www.manaraa.com

8102 41890} ZZ U0 YUOoMS||T Wepy ‘YUoms||3 wepy Aq 80£9£81/£89/G/SAoeisqe-sjole/dds/wod dno-ojwepeoe//:sdiy woli pepeojumoq



6838 Science and Public Policy, 2018, Vol. 45, No. 5

Table 2. All-sample medians (used as cut-off values for binary conversions).

2010 2012 2014
Basic research as percentage of [IERD 0.5 5.0 10.0
Development as percentage of [ERD 40.0 50.0 35.0
Federal budget appropriations as percentage of [ERD 40.0 50.0 50.0
Competitive funding as percentage of [ERD 10.0 15.0 11.0
Publications in indexed (Scopus/WoS) international journals 3 1 1
Patent applications 3 2 2
R&D staff headcount 70 88 80
Share of researchers as percentage of R&D staff 50.0 50.0 50.0

Table 3. Technology transfer activities reported (%).

Reporting years and categories of RTOs

2010 2012 2014

Agricultural Other Agricultural Other Agricultural Other

Technology transfer reported (dependent binary variable) 75.2 60.2 68.0 63.8 62.8 62.4
Alternative dummies: Non-zero technology transfer revenues 62.7 39.8 68.0 53.1 551 55.5
Provision of technology services® 59.0 51.7 51.5 51.8 53.2 52.3
None of the listed criteria above 10.6 18.9 10.3 14.1 16.3 15.0

?Engineering and/or implementation services.

Table 4. RTOs facing competition (%).

Reporting years and categories of RTOs

2010 2012 2014

Agricultural Other Agricultural Other Agricultural Other
Foreign research institutions and universities 13.0 14.8 27.8 21.4 23.7 18.9
Foreign technology/engineering firms 13.7 15.4 27.8 25.4 21.8 25.5
Foreign industrial enterprises 24.8 24.9 20.6 16.9 16.0 15.3

Table 5. Logistic regressions for dependent binary variable ‘Technology transfer reported’: shown only significant coefficients B.

Reporting years and categories of RTOs

2010 2012 2014

Agricultural  Other Agricultural  Other Agricultural  Other
Provision of engineering and/or implementation services reported ~ 1.030** 0.837** 1.062* 0.737** 0.840* 0.911**
Basic research share in IERD > sample median 0.382* 0.658**
Development share in [ERD > sample median 0.424* 0.450* 0.456*
Federal budget appropriations share in IERD > sample median —0.484* 1.143%* —0.407*
Competitive funding share in IERD > sample median 0.341* 0.711%**
Publications in indexed (Scopus/WoS) international journals > 0 0.639* 0.795*
Patent applications > sample median
R&D staff headcount > sample median —1.499* 0.662**
Constant 0.240 —0.889 0.081 —0.958 -1.370 —0.294
Nagelkerke R-square 0.099 0.114 0.262 0.152 0.183 0.199
Percentage of correctly predicted values 72.7 65.1 76.3 65.7 67.9 68.6

*Significance at 0.05 level; **Significance at 0.01 level.
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disappeared. Interestingly, the share of RTOs in agriculture that
reports the provision of engineering and/or implementation services
is consistently higher than the average. These services are mostly
offered as an add-on to technology transfer projects.

6. Discussion and conclusion

This article set out to study technology transfer activities into agri-
culture and to reflect on these developments in the wider context of
policy setting. The findings presented in the article suggest that—
despite increased policy measures—technology transfer activities
have not picked up but instead fell to a low level. While increasing
support for basic research through public funding has given RTOs
in other parts of the economy an advantage, which they translated
into increased technology transfer activities, the contrary is true for
RTOs in agriculture. The policy support has incentivized RTOs to
move further into the production of basic research. However, this
lies outside their traditional activity. Historically, the activities of
RTOs stand in stark contrast with universities, whose main mission
is education, and with enterprises, which produce goods and serv-
ices. In fact, RTOs have been fairly unproductive in basic research
as indicated by publication output and patent application.

Contrary to the general trend, only a small share of the public
funds that RTOs receive is distributed on a competitive basis. This
might well be connected to the increasing public ownership over the
period under consideration. This share has now reached almost
100 per cent. The linkage between RTOs, public funding, and state
ownership has further increased the gap between the stages of the
R&D cycles. This development leads to a further loss of applied com-
petencies and increasingly alienates RTOs from their client firms.

Furthermore, while increasing public funds have strengthened
technology transfer activities in other fields, this link is not visible in
agriculture. It seems that once a certain percentage of federal funds
have been allocated to the RTOs budgets, the technology transfer
activities are actually given up in favour of activities that generate
more federal funds. This change in self-understanding is also sup-
ported by two other findings: RTOs identified increasingly identified
universities as their competitors, whereas at the same time employ-
ing more PhD holders. This trend is especially worrying as RTOs
have been fairly unproductive in knowledge generation as measured
by publication output or patent application.

These findings raise questions about the usefulness of policy
intervention in the absence of real economic demand for technology
transfer. Recipients of policy support will try to maximize their ben-
efits from new initiatives. As such, the exclusive orientation of
RTOs towards increased funds for basic research is of little surprise.
A similar behaviour has been demonstrated by Thurner and Roud
(2016) in manufacturing companies. Here, demand for green tech-
nologies of firms under state ownership has been triggered mainly if
new public funds were offered.

Another factor that deserves attention is the presence of foreign
technology providers. These firms offer technological solutions that
may well be more advanced than home-made solutions from
Russian providers. In a previous study, around 11 per cent of
Russian RTOs active in the agricultural sector reported competition
from such firms (Thurner and Zaichenko 2016). The strong devalu-
ation of the rouble during the past few years gave Russian solutions
a competitive advantage over foreign suppliers.

Supporting the technology-supply aspect side though is probably
RTOs in agriculture

found that clients are reluctant to invest in new technologies because
their home markets do not allow passing on the additional costs to
the customer. Unfortunately, exact information about the status of
most R&D projects is not available, but estimations suggest that a
very low share of these results is used by more than one client.
Thereby, the technology generation and distribution become rela-
tively expensive as the RTO cannot benefit from economies of scale
or learning curves. In the present case, policymakers intend for
Russian agricultural and food producers to tap into new interna-
tional markets with a much higher willingness to pay for quality
products. These opportunities are not pursued due to technology
path dependencies and sufficient returns on investment in the home
markets. It seems that, the prevailing system of technology provi-
sion, through RTOs commissioned by a Russian client who is suc-
cessful in the home market with the existing technology, is
insufficient. Instead, a more radical solution may well be needed.
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Notes

1. Presidential Address to the Russian Federal Assembly of 3
December 2015.

2. The average exchange rate in 2015 was 1 dollar = 60.7
roubles.

3. This and subsequent agriculture- and food industry-related
indicators for the Russian Federation are quoted from the
Russian Ministry of Agriculture and Rosstat publications.

4. Besides RTOs, the literature also speaks of other institutions
like publicly funded technology transfer offices at universities,
public research organizations, publicly funded regional eco-
nomic development agencies, knowledge-intensive business
service (KIBS) firms, etc.

5. After the Federal Law of 27 September 2013 No. 253-FZ ‘On
the Russian Academy of Sciences, reorganisation of state aca-
demies of sciences, and amendments to certain Russian
Federation legislation’ had been passed, the Russian Academy
of Agricultural Sciences (formerly a state academy of sciences)
was affiliated with the Russian Academy of Sciences (RAS).
According to the RF Government’s instruction of 30 December
2013 No. 2591-r ‘On approval of the list of organisations
supervised by the Russian Federal Agency for Scientific
Organisations (FASO)’, organizations previously supervised by
the RAAS now report to the FASO.

6. Many countries like the USA do not provide data.

References

Aarts, N., Van Woerkum, C. and Vermunt, B. (2007) ‘Policy and Planning in
the Dutch Countryside: The Role of Regional Innovation Networks’,
Journal of Environmental Planning and Management, 50: 727-44.

Amara, N. and Landry, R. (2005) ‘Sources of Information as Determinants of
Novelty of Innovation in Manufacturing Firms: Evidence from the 1999
Statistics Canada Innovation Survey’, Technovation, 25: 245-59.

Arnold, E., Rush, H., Bessant, J. et al. (1998) “Strategic Planning in Research
and Technology Institutes’, R&*D Management, 28: 89-100.

www.manaraa.com

8102 41890} ZZ U0 YUOoMS||T Wepy ‘YUoms||3 wepy Aq 80£9£81/£89/G/SAoeisqe-sjole/dds/wod dno-ojwepeoe//:sdiy woli pepeojumoq



690

Science and Public Policy, 2018, Vol. 45, No. 5

Autio, E. (2004) ‘Creative Tension: The Significance of Ben Oviatt’s and
Patricia McDougall’s Article toward a Theory of International New
Ventures’, Journal of International Business Studies, 36: 9-19.

Barge-Gil, A. and Modrego-Rico, A. (2008) ‘Are Technology Institutes a
Satisfactory Tool for Public Intervention in the Area of Technology? A
Neoclassical and Evolutionary Evaluation’, Environment and Planning C:
Government and Policy, 26: 808-23.

Bender, G. (2006) ‘Peculiarities and relevance of non-research-intensive indus-
tries in the knowledge-based economy report’. Final Report of the Project
‘Policy and Innovation in Low-Tech—Knowledge Formation, Employment
and Growth Contributions of the “Old Economy” Industries in
Europe—PILOT’ Framework Programme 5, Key Action ‘Improving the
Socio-economic Knowledge Base’ (HPSE-CT-2002-00112). University of
Dortmund, Dortmund (UDTM.ESS.TS).

Brockhoff, K. (2003) ‘Customers’ Perspectives of Involvement in New Product
Development’, International Journal of Technology Management, 26:
464-81.

Brunori, G., Malandrin, V. and Rossi, A. (2013a) ‘Trade-Off or Convergence?
The Role of Food Security in the Evolution of Food Discourse in Italy’,
Journal of Rural Studies, 29: 19-29.

Brunori, P., Ferreira, F. and Peragine, V. (2013b) ‘Inequality of opportunity,
income inequality and economic mobility: Some international comparisons’.
Policy Research Working Paper No. 6304. Washington, DC: World Bank.

FAO. (2009) The State of Food Insecurity in the World. Rome: FAO.

Gataulina, E. A., Uzun, V. Y., Petrikov, A. V. et al. 2005. ‘Vertical integration
in an Agroindustrial Complex: Agrofirms and Agroholdings in Russia’, in J.
F. M. Swinnen (ed.) The Dynamics of Vertical Coordination in Agrifood
Chains in Eastern Europe and Central Asia, pp. 45-71. Washington, DC:
World Bank, Working Paper No. 42. <http:// www.worldbank.org/exter
nal/default/WDSContentServer/IW3P/IB/2006/08/28/000011823_20 0608
28122758/Rendered/PDF/370500ECSSDOWP1EasternOECA01PUBLIC1.
pdf>.

Gershman, M. and Thurner, T. (2016) ‘New Development: State-Owned
Enterprises as Powerhouses for Innovation—The Russian Case’, Public
Money & Management, 36: 297-302.

Godfray, H. C. J., Beddington, J. R., Crute, I. R. et al. (2010) ‘Food Security:
The Challenge of Feeding 9 Billion People’, Science, 327: 812-8.

Gokhberg, L., Kuzminov, I., Chulok, A. et al. (2017) ‘The Future of Russia’s
Agriculture and Food Industry between Global Opportunities and
Technological ~Restrictions’,  International — Journal —of Agricultural
Sustainability, 15/4: 1-10.

Hagedoorn, J. (2002) ‘Inter-Firm R&D Partnerships: An Overview of Major
Trends and Patterns since 1960°, Research Policy, 31: 477-92.

Hales, M. (2001) Birds Were Dinosaurs Once: The Diversity of Evolution of
Research and Technology Organisations. University of Brighton, UK:
CENTRIM.

HSE. (2015) ‘Science and Technology Indicators in the Russian Federation:
Data Book’, in E. Chernovich, K. Ditkovsky, S. Fridlyanova, et al. (eds.)
National Research University Higher School of Economics, pp. 86-102.
Moscow: HSE.

Intarakumnerd, P. and Virasa, T. (2002) ‘Broader roles of RTOs in developing
countries: From knowledge creators to strengtheners of national innovation
system’, in Science, Technology and Innovation Conference, JFK School of
government, pp. 23—4. Harvard University.

Knickel, K., Tisenkopfs, T. and Peter, S., eds (2009) ‘Innovation processes in
agriculture and rural development. Results of a crossnational analysis of the
situation in seven countries, research gaps and recommendations’ (Insight
Report, SSP: 44510).

Kuzminov, I. F., Thurner, T. and Chulok, A. (2017) ‘The Technology
Foresight System of the Russian Federation: a Systemic View’, Foresight,
19/3:291-305.

Landry, R. and Amara, N. (2012) ‘Elucidation and Enhancement of Knowledge
and Technology Transfer Business Models’, VINE, 42/1: 94-116.

Leitner, K. H. (2005) ‘Managing and Reporting Intangible Assets in RTOs’,

Liefert, W. M., Liefert, O. and Shane, M. (2010) ‘Russia’s Agricultural
Imports: Will the High Growth of the 2000s Continue?’, Eurochoices, 9:
43-9.

and —— (2015) ‘Russia’s Economic Crisis and Its Agricultural and
Food Economy’, Choices, 30: 1-6.

Mas-Verda, F. (2007) ‘Services and Innovation Systems: European Models of

Technology Centres’, Service Business, 1: 7-23.

McCauley, M. (2016) Khrushchev and the Development of Soviet Agriculture:
Virgin Land Program, pp. 1953-64. Springer.

Mrinalini, N. and Nath, P. (2008) ‘Knowledge Management in Research and
Technology Organizations in a Globalized Era’, Perspectives on Global
Development and Technology, 7: 37-54.

National Research Council. (2010) Toward sustainable agricultural systems in
the 21st century, National Research Council Report. Washington, DC: The
National Academies Press.

OECD/Food and Agriculture Organization of the United Nations. (2015)
OECD-FAO Agricultural Outlook 2015, Paris: OECD Publishing.

Pardey, P. G., Koo, B. and Nottenburg, C. (2004) ‘Creating, Protecting, and
using Crop Biotechnologies Worldwide in an Era of Intellectual Property’,
Minnesota Journal of Law, Science and Technology, 6,213-52.

Preissl, B. (2006) ‘Research and Technology Organizations in the Service
Economy: Developing Analytical Tools for Changing Innovation Patterns’,
Innovation: The European Journal of Social Science Research, 19: 131-46.

Royal Society. (2009) ‘Reaping the benefits: Science and the sustainable inten-
sification of global agriculture’, RS Policy Document 11/09, The Royal
Society, London.

Rylko, D., Khramova, 1., Uzun, V. et al. (2008) ‘Agroholdings: Russia’s New
Agricultural Operators’, in Z. Lerman (ed.) Russia’s Agriculture in
Transition: Factor Markets and Constraints on Growth, pp. 95-133.
Lanham, MD: Lexington Books.

Serova, E. (2007) “Vertical Integration in Russian Agriculture’, in J. F. M.
Swinnen (ed.) Global Supply Chains, Standards and the Poor: How the
Globalization of Food Systems and Standards Affects Rural Development
and Poverty, pp. 188-205. Wallingford: CAB International.

Seyfang, G. and Smith, A. (2007) ‘Grassroots Innovations for Sustainable
Development: Towards a New Research and Policy Agenda’,
Environmental Politics, 16: 584-603.

Suprem, A., Mahalik, N. and Kim, K. (2013) ‘A Review on Application of
Technology Systems, Standards and Interfaces for Agriculture and Food
Sector’, Computer Standards & Interfaces, 35: 355-64.

Sutherland, W. J., Clout, M., Coté, I. M. et al. (2010) ‘An Horizon Scan of
Global Conservation Issues for 2010°, Trends in Ecology and Evolution,
25:1-7.

——, Pullin, A. S., Dolman, P. M. et al. (2004) ‘The Need for
Evidence-Based Conservation’, TRENDS in Ecology and Evolution, 19:
305-8.

Sverker, S., Arnold, E., Andersen, B. et al. (2009) A Step Beyond:
International Evaluation of the GTS Institute System in Denmark.
Copenhagen: Forskningsog innovationsstyrelen.

Swinnen, J., Van Herck, K. and Vranken, L. (2012) ‘Agricultural Productivity
Paths in Central and Eastern European Countries and the Former Soviet
Union: The Role of Reforms, Initial Conditions and Induced Technological
Change’, in K. O. Fuglie, S. L. Wang and V. E. Ball (eds) Productivity
Growth in Agriculture: An International Perspective, pp. 127-44.
Oxfordshire: CAB International.

Thurner, T. W. and Proskuryakova, L. (2013) ‘Collaborative Research in
Energy Efficiency and Renewable Energy: Evidence from 5 Years of
US—-Russian Research Cooperation’, Journal of Research Practice, 9: 4.

and Zaichenko, S. (2015a) “The Feeding Of The Nine Billion—A Case
For Technology Transfer in Agriculture’, International Journal of
Innovation Management, 19: 1550026.

—— and —— (2015b) ‘Knowledge Inputs to Science- and

Development-Based Regimes: Evidence from the Behaviour of Russian
RTOSs, International Journal of Innovation Management, 19: 1550003.

Thurner, T. and Gershman, M. (2014) ‘Catching the Runaway Train
Innovation Management in Russian Railways’, Journal of Technology
Management & Innovation, 9: 158-68.

www.manaraa.com

8102 41890} ZZ U0 YUOoMS||T Wepy ‘YUoms||3 wepy Aq 80£9£81/£89/G/SAoeisqe-sjole/dds/wod dno-ojwepeoe//:sdiy woli pepeojumoq


http:// www.worldbank.org/external/default/WDSContentServer/IW3P/IB/2006/08/28/000011823_20 060828122758/Rendered/PDF/370500ECSSD0WP1Eastern0ECA01PUBLIC1.pdf
http:// www.worldbank.org/external/default/WDSContentServer/IW3P/IB/2006/08/28/000011823_20 060828122758/Rendered/PDF/370500ECSSD0WP1Eastern0ECA01PUBLIC1.pdf
http:// www.worldbank.org/external/default/WDSContentServer/IW3P/IB/2006/08/28/000011823_20 060828122758/Rendered/PDF/370500ECSSD0WP1Eastern0ECA01PUBLIC1.pdf
http:// www.worldbank.org/external/default/WDSContentServer/IW3P/IB/2006/08/28/000011823_20 060828122758/Rendered/PDF/370500ECSSD0WP1Eastern0ECA01PUBLIC1.pdf

Science and Public Policy, 2018, Vol. 45, No. 5

691

Thurner, T. W. and Roud, V. (2016) ‘Greening strategies in Russia’s manufac-
turing-from compliance to opportunity’, Journal of Cleaner Production,
112:2851-2860.

Thurner, T. and Zaichenko, S. (2016) ‘Sectoral Differences in Technology
Transfer’, International Journal of Innovation Management, 20: 24.

World Bank. (2007) World Development Report 2008: Agriculture for
Development, Washington: World Bank.

World Trade Organization. (2017) ‘Domestic support in agriculture: The
boxes’. <https://www.wto.org/english/tratop_e/agric_e/agboxes_e.htm>.

www.manaraa.com

8102 J9G0J00 ZZ UO YLOMS||T WEPY ‘UHOMS||T WEPY Aq 80£9€8Y/£89/S/SHA0RASqe-ajoe/dds/woo dno-ojwepese//:sdpy woiy papeojumod


https://www.wto.org/english/tratop_e/agric_e/agboxes_e.htm

Copyright of Science & Public Policy (SPP) isthe property of Oxford University Press/ USA
and its content may not be copied or emailed to multiple sites or posted to a listserv without
the copyright holder's express written permission. However, users may print, download, or
email articlesfor individual use.

www.manharaa.com




	scy001-TF1
	scy001-TF2

