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THE INTERNATIONAL EXPERIENCE  
OF AGRICULTURAL INNOVATIONS 

 
Abstract. The international experience in the field of agricultural innovations is analysed in the article. 

Moreover, recommendations for attracting innovations in the agricultural sector of the Republic of Kazakhstan are 
defined. The purpose of the research is to develop the theoretical and practical foundation that may help to define 
recommendations on how to apply economic mechanisms to develop the agricultural sector in Kazakhstan. The 
research methodology is based on econometric, quantitative and comparative methods. The research practical 
significance is in describing the current state of innovations in the developed countries. The research results illustrate 
that Switzerland is the leading power in the field of innovations based on due to its high performance in the 
following aspects: innovators, research systems, human resources, corporate investments. 

Keywords: innovations, international experience,Summary Innovation Index, Global Innovation Index, 
Innovation Efficiency Ratio, agriculture. 

 
There are different indicators that may show comparative indication for the innovation performance 

in different countries or regions of the planet. The European Commission for the mentioned purpose relies 
on the European Innovation Scoreboard [1]. This indicator is calculated based on 27 different indicators 
that belong to 10 innovation dimensions and the following four types of scores [2]:  

- a framework conditions score (performance drivers in the innovation field external to an enterprise) 
is based on the human resources dimension (the number of new doctorate graduates, population with 
completed tertiary education between 25-34 years, the number of people involved either in education in 
training who aged between 25 to 64 years), attractive research systems dimension (the number inter-
national scientific publications when at least one author is from abroad, the share of scientific publications 
from the total number that are part of 10% of the most cited publications worldwide, the number of 
doctorate students from abroad),innovation-friendly environment dimension (the number of business 
organisations of at least 100 Mb/s internet access, the motivational index which defines the ratio between 
shares of people in improvement-driven and necessity-driven businesses); 

- an investment score is based on finance and support dimension (the share of the GDP that equals to 
research and development expenditures by the government in the public sector and costs related to the 
higher education, the proportion of the gross domestic product that equals to expenditures related to 
venture capital), firm investments dimension (the share of the gross domestic product that equals to all 
expenditures in the business sector related to research and development, the share of turn-over for all 
enterprises that equals to the amount spent on innovations which are non-R&D, the number of businesses 
that provide any level of ICT related training to their employees); 

- an innovation activity score (innovation aspects in the business field) relies on innovator dimension 
(the percentage of small and medium-sized enterprises (SME) which introduced to a market or a business 
venture at least one process or product innovation, the share of the small and medium-sized enterprises 
(SME) that adopted at least one organisational or marketing innovation, the percentage of small and 
medium-sized enterprises (SME) that are innovating at the in-house scale), linkage dimension (the 



Izvestiâ Na
 
percentage
innovation
the gross 
enterprise 
define diff

- an 
employme
are knowl
growing in
and nation
to-firm inn

The f
well as fo
slav Repub

The f
dex – 0.80
European 
Index [3].
average  w

ational'noj aka

e of small 
ns, the numb
domestic pr
sector), int

ferent varieti
impact scor

ent impact di
ledge sensiti
ndustries) an
nal currency,
novations). 
figure below 
or the follow
blic), Norwa
figure above
0775. Moreo
Union and o
 On the othe

when  outlier

Figure

ademii nauk R
 

and medium
ber of public
roduct that 
tellectual ass
ies of Intelle
re (effects ca
imension (th
ive, the num
nd sales imp
, service exp

illustrates th
wing countrie
ay, Serbia, Sw
e illustrates t
over, the mea
other eight no
er hand, a tr
r  observation

e 1 – The Europ

Respubliki Kaz

m-sized ente
c-private rese
equals to pu
sets dimensi
ctual Propert
aused by en
he number of
mber of ente
act dimensio

ports that are 

he European 
es located ou
witzerland, T
that Switzerl
anvalue for th
on-EU count
immed mean
ns  of  larges

pean Innovation

zahstan 

  
6  

erprises (SM
earch co-pub
ublic researc
ion (PCT p
ty Rights); 

nterprise activ
f employees 
erprise work
on (medium 

knowledge-

Innovation S
utside of the 
Turkey, Ukra
land has the
he European
tries equals t
n is more ac
t  and  small

 

 
n Scoreboard in 

ME) involve
blications pe
ch and deve
atent, tradem

vities in the
in the busine

kers in 50%
and high-tec

-intensive, sa

Scoreboard f
EU: Iceland

aine.  
e highest sco
n Innovation 
to 0.4464525
ccurate measu
est  values  a

2017, Summar

ed in coope
er million pe
lopment cos
mark and de

e field of inn
ess sector as
 of the mos
ch product ex
ales due to ne

for the Europ
d, Israel, Mac

ore of the Su
Scoreboard 

5 scores of th
ure of mathe
are not taken

ry Innovation In

eration in th
ople, the per
sts paid by 
esign applic

novations) i
signed to act
st innovative
xports in cur
ew-to-marke

pean Union m
cedonia (for

ummary Inno
among coun

he Summary 
ematical exp

n into the acc

 

ndex [3] 

he field of 
rcentage of 
the private 

cations that 

s based on 
tivities that 
e and fast-
rrent prices 
et and new-

members as 
rmer Yugo-

ovation In-  
ntries of the 
Innovation 

pectation or 
count while 

        



ISSN 2224-526Х                                                                                                               Seriâ agrarnyh nauk.  1. 2019  
 

 
7 

calculating the mean value [4]. The trimmed mean for the Summary Innovation Index in 2017 for the 
countries defined in the figure above equals to 0.4455338 (the EU value is not considered).  

The standard deviation value Scoreboard without considering the overall European Union value is 
0.1686007. This indicator helps to understand dispersion or variation level for the country data in relation 
to their values of the Summary Innovation Index in 2017. There are two possible rules related for this 
value [5, 6]: 

- lower the standard deviation value becomes more closer are the data to the mean value which is also 
known as the expected value; 

- high indicator of the standard deviation may define that the data is spread over the wider value 
range. 

The figure below illustrates the boxplot graphical depiction analysis for the European Innovation 
Scoreboard in 2017 which is shown by the figure above. 
 

 
 

Figure 2 – The boxplot depiction for the graphical analysis for the Summary Innovation Index scores in 2017  
of the European Innovation Scoreboard without taking into consideration the overall value for the European Union. 

Note: calculations are made by the author. 
 

The figure above illustrates that the median value for the Summary Innovation Index among                     
36 countries in 2017 equals to 0.40449 scores which is 0.09989 scores or 19.80451% less than the EU 
overall value of 0.50438 scores (shown by figure 1). The first quartile value of the European Innovation 
Scoreboard for the Summary Innovation Index among 28 European Union member states and 8 non-EU 
countries is 0.32424 scores. On the other hand, the third quartile for the same value for same countries 
without considering the EU overall value equals to 0.59083 Summary Innovation Index scores. Therefore, 
the interquartile range of countries surveyed by the European Commission for the European Innovation 
Scoreboard in 2017 equals to 0.26659 scores. 

The analysis of the market leaders may help to understand on how to adopt their experience of 
innovations to the agricultural sector of the Republic of Kazakhstan. Therefore, the figure below 
illustrates how for the Summary Innovation Index scores in 2017 is made for Switzerland (figure 1 shows 
it as the market leader) and for the United Kingdom of Great Britain and Northern Ireland (the leader 
among the European member states). 

The figure above illustrates that focus on the human resources, research systems, firm investments 
and innovators dimensions allowed Switzerland to gain the leading role in the innovations sector. This can 
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3. High speed internet connection and good telecommunication infrastructure should cover the 
majority of the urban and rural areas. The volume of available information about agriculture in the web is 
constantly rising [8, 9]. Therefore, providing better broadband connection may help more people to get 
access to information that may become the foundation for creating innovations in the field of the 
agriculture. 

4. Creating the financial motivation in the form of tax discounts and government loans in impro-
vement-driven enterprises that focus on innovations in the agricultural sector. 

5. The government subsidies for research, development and adoption of knowledge-based techno-
logic processes in the agricultural sector. 

6. Tax discounts on venture expenditures related to adopting precise agriculture or other types of 
agricultural innovations when buying machinery, resources or attracting talents. 

7. Tax discounts on investments into research and development for agricultural enterprises. 
8. Tax discounts for enterprises on non-research and development investments related to agricultural 

innovations. 
9. The government subsidies for agricultural enterprises for them to provide Information Commu-

nication Technology (ICT) skills training for their employees. 
10. Tax exemption for any product or process innovation in the agricultural for small and medium-

sized enterprises (SME). 
11. Tax discounts for agricultural enterprises if they introduce at least one marketing or organi-

sational innovation. 
12. The government subsidies for any enterprise innovating in the field of the agriculture in-house. 
13. Creating an industrial zone that may help to organise cooperation between agricultural producers 

while adopting new technologies as remote sensing. 
14. Tax discounts for anysmall and medium-sized enterprises (SME) that provide knowledge-

intensive services for the agricultural sector. 
15. Tax exemption for medium and high-technology enterprises that would produce machinery, tools 

and resources for the precise agriculture and remote sensing. 
16. Tax discounts for sellers of agricultural products that are innovatively new-to-market or new-to-

firm. 
Innovations have significance for the agricultural sector of the Republic of Kazakhstan by bringing 

the potential of the long-term growth of the economy [10]. The developed countries have high level of 
innovations in the agriculture partly due to long-term investments that are both public and private [11]. 

The agricultural innovations should cover wide range of fields: products and services, as well as 
systems and processes. Innovations in the field of agriculture are possible in two different forms:  

- creating new products and services that has never existed before in the Kazakhstani market; 
- upgrading existing processes, systems, products and services in the agriculture of the Republic of 

Kazakhstan. 
The democratic form of the government in the Republic of Kazakhstan creates the potential of 

spreading agricultural innovation across borders (e.g. the globalisation made companies more mobile, so 
they can come to set up an innovative agricultural firm in Kazakhstan), processes, industries, sectors of 
the economy, public and international organisations.  

The first steps towards bringing new technologies and innovation to the agrarian sector may include 
the following steps: 

- creating science and information infrastructure competitive at the global knowledge market; 
- making the financial centre in Astana more attractive for foreign investors; 
- creating the reserves of highly qualified specialist demanded in the agricultural sector; 
- supporting enterprises that provide with intangible assets the agricultural market. 
The Global Innovation Index is another indicator which illustrates how successful are different 

countries in the field of innovations. The figure below illustrates the value of the Global Innovation Index 
for the top 30 countries in the world. 
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The figure above illustrates that the highest level of the Innovation Efficiency Ratio in Switzerland – 
0.96. The Republic of Kazakhstan is ranked 111th with 0.44 scores for the Innovation Efficiency Ratio 
value [16]. This indicator for Kazakhstan is more than twice lower than any of other countries shown by 
the figure above. Therefore, Kazakhstan is not expected to become the leading power based on its own 
value of the Innovation Efficiency Ratio score. The significance for high level of innovation indicators is 
defined by the fact of its correlation with economic growth [10, 17]. There are different models that may 
define how innovation and growth are related. The figure below demonstrates the Crepon-Duguet-Mairess 
model on how enterprise growth and innovation activities are related. 
 

 
 

Figure 7 – The three-stage analysis based on Crepon-Duguet-Mairess model  
which illustrates how innovation and growth are linked to each other [17, 18] 

 
The figure above illustrates that innovation has correlation with sales [17, 18]. The innovations may 

also have different dimensions which is illustrates by the figure below. 
 

 
 

Figure 8 – Possible dimensions of adopting innovations in the agricultural sector of Kazakhstan [19, 20] 
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The figure above illustrates that the changes in the socio-cultural models may require innovations. 
For instance, the rise of the social media and internet technologies may require adaptation of using infor-
mational technologies in the agricultural sector. Moreover, as shown in the figure below an innovation 
strategy may differ depending on a mode of innovation. 

 

 
 

Figure 9 – Innovation strategies for enterprises in the agricultural sector of Kazakhstan [19, 20] 
 

The figure above defines that there are three types of possible innovation strategies: market pull, 
design driven and technology push. The technological innovation depends on the nature of technological 
research [19, 20]. For instance, technologic improvements in the last century allowed the rise of precise 
agriculture and remote sensing. Models for user centred and design push innovations are illustrated in the 
figure below. 

 

 
 

Figure 10 – Models for market pull (user centred) and design driven / push strategies [19, 20] 
 

The figure above shows that a design driven model has connection both ways between firm and user. 
The mechanism of design driven innovation is shown by the figure below. 
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Figure 11 – A sample model for designing a research for design driven innovation for an agricultural enterprise  
in the Republic of Kazakhstan 

 
The figure above demonstrates that design research should come before generating the concept. 
In conclusion, Switzerland is the leader in the field of innovations based on the following indicators: 

the Summary Innovation Index, the Global Innovation Index and the Innovation Efficiency Ratio. 
Therefore, in order to adopt its practice of innovations in the agricultural sector of the Republic of 
Kazakhstan needs to focus hard on the following dimensions: human resources, research systems, firm 
investments, innovators. 
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АУЫЛ ШАРУАШЫЛЫҚ ИННОВАЦИАЛАРЫНЫҢ ХАЛЫҚАРАЛЫҚ ТƏЖІРИБЕСІ 
 

Аннотация. Мақалада ауыл шаруашылық инновациалар саласындағы халықаралық тəжірибе зерттелді. 
Сонымен қатар, Қазақстан Республикасының ауыл шаруашылық секторына инновацияларды тарту бойынша 
ұсыныстар түсіндірілген. Зерттеу жұмысының мақсаты – Қазақстандағы ауыл шаруашылық секторын дамы-
туы үшін экономикалық механизмдерін қалай қолдануына қарасты ұсынымдарды анықтауға көмектесетін 
теориялық жəне практикалық негізін дамыту болып табылады. Зерттеу əдіснамасы эконометрикалық, сан-
дық жəне салыстырмалы əдістерімен негізделген. Зерттеудің практикалық маңыздылығы дамыған елдердегі 
инновациялардың қазіргі жай-күйін сипаттау болып табылады. Зерттеудің нəтижелері Швейцария инно-
вациялар саласында келесі салаларды өзінің жоғары өнімділігі арқасында жетекші күш болып табылғанын 
көрсетеді: инноваторлар, зерттеу жүйелері, адам ресурстары, корпоративтік инвестициялар. 

Түйін сөздер: инновациялар, халықаралық тəжірибе, инновациялық жиынтық индексі, жаһандық инно-
вациялық индекс, инновациялық тиімділік коэффициенті, ауыл шаруашылығы. 
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МЕЖДУНАРОДНЫЙ ОПЫТ СЕЛЬСКОХОЗЯЙСТВЕННЫХ ИННОВАЦИЙ 
 

Аннотация. В статье исследован международный опыт в области сельскохозяйственных инноваций. 
Кроме того, описаны рекомендации для привлечения инноваций в сельскохозяйственный сектор Республики 
Казахстан. Целью исследования является разработка теоретической и практической основы, которые могут 
помочь определить рекомендации о том, как применять экономические механизмы для развития сельско-
хозяйственного сектора в Казахстане. Методология исследования основана на эконометрических, 
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количественных и сравнительных методах. Практичаеская значимость исследования заключается в описании 
современного состояния инноваций в развитых странах. Результаты исследования показывают, что Швей-
цария является ведущей силой в области инноваций благодаря ее высокой производительности в следующих 
аспектах: новаторы, исследовательские системы, человеческие ресурсы, корпоративные инвестиции. 

Ключевые слова: инновации, международный опыт, сводный индекс инноваций, глобальный индекс 
инноваций, коэффициент эффективности инноваций, сельское хозяйство. 
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