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1. INTRODUCTION AND OBJECTIVES

The global social and economic changes that coeldelt in the past decade
forced the players of the public and private setridrase their decision making
mechanisms on information of better quality whigacting to the challenges of
the era. This need is more and more underpinnegdngnising the economic
role of innovation in the case of agricultural maeny manufacturers.

The basic objective of my dissertation is to survey the innovation activities of
the national agricultural machinery manufactureMy examinations are

directed at exploring the innovation activities arebults of the Hungarian
agricultural machinery manufacturing enterpriseghérough picture has been
made about the forms, sources, influencing fachmis main characteristics of
novelties.

My further objective is to prepare and develop such a complex examination
methodology which is suitable for collecting andlenating primary data on the
innovation activities of the Hungarian agricultunahchinery manufacturers and
organisations with a similar profile.

My research objectives are summarised in the pomitsw.

1. Reviewing and evaluating the relevant national iaternational literature
on the topic with special regards to the featurds agricultural
technological innovations.

2. Reviewing national and international macro-statsdtdata on innovation
to interpret the results of the examinations ongédormance within the
industry.

3. Reviewing and evaluating the best practices of om&ag innovation that
serve as the basis for a sector specific exammatethodology.

4. Preparing and improving a questionnaire and a ndetifoexamination
that can be used to collect primary data on thevanon activities of
agricultural machinery manufacturers.

5. Working out a complex innovation measuring methodyl that is
suitable for the complex evaluation of the innomatperformance of the
national agricultural machinery manufacturers vegiecial regards to the
special characteristics of the sector.

6. Preparing a thorough picture of the present stnaéind performance of
agricultural machinery innovations as well as th&edion of
developments on the basis of the empiric researdhregethodology.

7. Exploring the implementations, national charactess and internal
relations of agricultural machinery innovations addvelopment by
analysing data.



2. MATERIAL AND METHOD

This chapter outlines theoncept that led from drafting up questions through
data collection and analysis to presenting theltesu

2.1. Research questions in details

The questions of the research in details as wethagoints of view deriving
from the basic objectives of examination are thie¥ang:

1. What are the main indicators, decisive trends artbw cross sections of
the innovation performance of the national agrimalk machinery
manufacturers?

2. What components influence the technological devakm and
innovation activities of enterprises and what dre assisting, hindering
and motivation factors?

3. How can the effects of the global economic climate felt by the
enterprises with special regards to their innova#iotivities?

4. How can the general and innovation organisatioreracteristics of
enterprises affect innovation results?

5. What is the cooperation activity of enterpriseselikwhat are the
characteristics of their social network and how tteey affect innovation
activities?

6. What internal correlations can be explored betwdba general
organisational characteristics of enterprises #fégct their innovation
results/performance and their innovation (R&D)atigs?

7. How can the relations between corporate strateggrketing and
innovation activities of the examined manufactulersharacterised?

8. What method can be applied to separate the sanmgewaat are the
unique features of the created groups like on t&@sbof their research
and development, innovation and general organisalticharacters?

2.2. Hypotheses of the research

While formulating thehypotheses of the research the theoretical conclusions
drawn from synthetizing the relevant profession&drdture and the initial
guestions raised during the research were considéda the basis of them,
seven hypotheses were drafted.

Hypothesis 1/a.: The probability of introducing new products andhieologies
increases in line with the revenue of agriculturachinery
manufacturers.



Hypothesis 1/b.: The probability of introducing new products andhtealogies
increases in line with the number of employeesgaicaltural
machinery manufacturers.

Hypothesis 2.: More agricultural machinery manufacturers with eaash-
development divisions introduce new products or/and
technologies than those without such divisions.

Hypothesis3.: The objectives and tasks of the innovation aodivi of the
Hungarian agricultural machinery manufacturers waerirom
the concept of 'technological pressure’.

Hypothesis4.: Mainly the agricultural machinery manufactureighwesearch-
development divisions introducing new products m/a
technologies take part in research-developmenteratpns.

Hypothesis5.: Lack of deliberate innovation concept based orategic
approach basically prevents agricultural machingmyducers
from developing successful innovation activities.

Hypothesis6.: The national agricultural machinery manufactuirbordinate
their marketing activities to short term market esitives and
marketing has a weak effect on innovation as welIR&D
activities.

Hypothesis 7.:  The national agricultural machinery producers barclassified
on the basis of their corporate, organisational emmbvation
characteristics. The single divisions can be deedrby unique
corporate and innovation features, which can imibge their
ability for a renewal.

2.3 The method and process of the research

Basically my research is based pnmary research within the framework of
which a questionnaire was compiled. When drafthrey dquestions the results of
my secondary research data on this industry wemsidered and also the 2005
edition of 'Oslo Handbook’ was consulted that fotatas OECD guidelines for
collecting and interpreting technological innovatialata. According to the
general methodological requirements some pilotrvndgys were made a first
and afterwards the questionnaire was finalisecherbasis of my experience.

2.4. Issues of sample taking and reliability

In Hungary more than 100-150 enterprises deal withducing agricultural
machinery and machine parts. Experts estimatetffeahumber of companies
engaged in agricultural machinery production #® main profile is
approximatelyforty. The contact addresses of all the enterprisessaane for
the questionnaire were gained through MEGOSZ.



The multi-channel approach was used when recorihaeglata of the research
whose main points are the following:
» 15 machine manufacturers were interviewed persgnall
* Questionnaires were sent to 25 organisations biygsbeng them the send
it back after filling in the questionnaire.
* The electronic version of our questionnaire wag sgierganisations that
were incorporated in the MEGOSZ database. AltogetBajuestionnaires
were returned.

The same questionnaire was used in all three apipesaso figures can be
compared. Data were recorded between March 2010Aaigdist 2010. Fifty
eight organisations supplied data in the examinatidn approach based on
proportion estimate was selected to ensure thabibly and accuracy of the
research. The accuracy level of the entire sangple/|7 per cent points with
fixed 95 per cent reliability on the basis of thatistical calculations that were
carried out. However, a positive feature is thatntgathe senior management
(chief executive officer, production or technicahmager) provided the data. As
a result, hands-on information was gained aboutgderal situation, current
plans and strategic way of thinking of the orgatmse concerned.

2.5. The Complex Innovation Index

The following part describes the novel concept amedhod by means of which
the examined sample was divided and ranked basdtieonnique innovation
and organisational characteristics.

Of the criteria defined for indicators the professl literature emphasizes
specific nature, measurability, accessibility, abllity and its validity for a
limited period in time. One of the main functiorfsirdicators is data reduction,
l.e. the requirement to reduce the amount of infdrom which has to be
considered for the decision makers.

The indicator to be established (termedCasiplex Innovation Index) is based
on incorporating several innovation characteristidse negative values of the
derived rank order suggest low innovation poteniibile the other end of the
scale refers to high innovation potential. Durthg creation of the theoretical
model, innovation indicators based on quantitaindicators and expressed in
natural units as well as the qualitative innovatieatures expressing efficiency
were included.

The information content of the Complex Innovatiodéx includes

* The quantitative figures describing innovation ihpnd output that were
incorporated in the so-called activity featurestie case of product and
process innovations their novelty was considerddchvadded a weighed
difference to the index.



* Qualitative features such as revenue related inmmvaand R&D
expenditure or the number of researchers and demedcas of the total
number of employees were considered in the indicafoinnovation
efficiency. Innovation strategy and cooperationenaliso part of qualitative
features during the analysis.

* The features of general corporate processes wenmatised in corporate
efficiency. The variables (though to a differentezi) selected on the basis
of the examinations carried out so far are in aigant relationship with
innovation activity so their application is jusgil.

On the basis of the theoretical model presenteBligyre 1 the single (already
standardised) variables were joined by principlengonent analysis and then
the newly created variables were also subject &byais. The relevant principle
component score was assigned to the organisatibichyvas an aggregated
variable, includes the innovation features typiochlthe selected organisation.
The system of 14 variables constructed to analyse ibnovation of 58
enterprises was reduced to a principle componeth suitable information
content (above 70%ligure 1 summarises the model of the complex innovation
indicator with the results of the calculated prnpadicomponent analyses.

Fagiors
| 0657 | | 011 ] | Product innovation — @
| o721 | [oga || Process innovation - N
o031 | 0912 | R&D expenditure } »  activity
‘ 0,665 ‘ ‘ 0,816 ‘ ‘ Innovation expenditure ’— features
‘ 0,6I59 ‘ ‘ 0,812 ‘ ‘ Number of developers ’—

| 0857 | | 0826 | | R&D expenditure as of revenue — orss ] [osn

‘ 0,638 ‘ ‘ 0,799 ‘ ‘ Innov.expenditure as of revenue ’— Innovation Complex
‘ 0,644 ‘ ‘ 0,803 ‘ ‘ No. of developers as of employees } »  efficiency Innovation
- features Index

‘ 0,790 ‘ ‘ 0,889 ‘ ‘ Innovation strategy ’—
10813 | |0902] | Innovation cooperations  —
10703 | | 0839 ] | Strategic behaviour | D.20%| QR0

1 I

0791 | | 0,889 Marketing processes Features o

I I innovatior'lf

(0646 | | 0804| | Number of employees processes
| 0,6I67 | | O,8Il7 || Revenue

Figure 1: Summarising Complex Innovation Indicdigirfactor weight and
communalities



3. RESULTS

3.1. Results of the characteristics of the researdample

Table 1 shows the aggregated revenue of the enterprise®ioted Seventy five
percent of the revenue derives fromagricultural machinery manufacturing.
Seventy two percent of the examined organisatieli®s the Hungarian market
and in the past three years there was no signtficaange in this respect. The
average revenue was approximately 1 billion Ft. isledhelps formulate a
clearer picture about the situation as a revenu0fmillion Ft is typical of the
SME sector in Hungary.

Table 1: Correlations of revenue data (n=58)

- Periods
Revenue (million HUF/year) 2007 2008 2009
Total revenue 5370 5920 5500
Average 1094,9  1285,7 1140,1
Median 692,5 708,6 665,2
Maximum 8273 9752 6101
Minimum 28 25 20

The size of the enterprises by

revenue (%) 2007 2008 2009

Small enterprise(<700) 51,7 48,3 44,8
Medium enterp. (700-4000) 41,4 44,8 48,3
Large enterprise(4000<) 6,9 6,9 6,9

According to my examinations there is a significemnection between revenue
and innovation activityTable 2). By analysing the internal correlations it can be
seen that a significant part of micro enterprisemactive regarding those with
revenue below 100 million Ft and also the numbeemployees. In this way
Hypothesis 1/a. is proved by the statistical results.

Table 2: Correlations between revenue, productipaodedure innovations

Revenue Product inn. (%) Total Procedure inn. (%) Total

(million HUF) No Yes % No Yes %

1 0-100 100,0 0,0 6,9 100,0 0.0 6.9
2 101-450 56,3 43,8 27,6 62,5 37.5 27.6
3. 451-1200 23,1 76,9 44,8 15,4 84.6 44.8
4. over 1200 8,3 91,7 20,7 0,0 100.0 20.7
Total (%) 34,5 65,5 100,0 31,0 69.0 100.0

n (item) 58 58
Significance 0,018 0,007
Cramer V 0,417 0,459



According to my examinations there is a significaonnection of medium
strength between the number of employees and itioovactivity (Table 3). Of
the correlation analyses carried out one of thengest one can be experienced
in this area. In this wallypothesis 1/b. is proved by the statistical results.

Table 3: Correlations between size by the numbengfloyees, product and
procedure innovations

Number of Product inn. (%) Total Procedure inn. (%) Total

employees No Yes % No Yes %

Micro ent. (1-9) 100,0 0,0 6,9 100,0 0.0 6,9
Small ent. (10-49) 53,8 46,2 44,8 42,3 57.7 44,8
Medium (50-249) 9,1 90,9 37,9 13,6 86.4 37,9
Large ent. (250 <) 0,0 100,0 10,3 0,0 100.0 10,3
Total (%) 34,5 65,5 100,0 31,0 69.0 100,0

n (item) 58 58
Significance 0,016 0,003
Cramer V 0,423 0,491

3.2. The organisational features of the examined swle

Within the scope of time examined 34,5 percentraémprises had a separate
R&D division, which can be regarded as favourableemw compared to the
surveys in other industries. The assumptioigbothesis 2 according to which
more agricultural machinery manufacturers with aesle-development divisions
introduce new products or/and technologies thasehsithout such divisions
cannot be proved by the results obtained. Stadistitals did not justify the
correlation on the entire sample.

Regarding organisational form, an interesting fmgdis that 48,2 percent of the
enterprises operate in a linear while 37,9 percaintthem in a simple
organisational form, i.e. they do not have funaitn separate organisational
units while 13,8 percent have functional organ@s@l forms.

3.3. Inputs of innovations

According to the results the examined enterprisssdised the necessity of
development and the figures show an increasingetand in this respect.
Enterprises tend to have spent more on innovat®mfarevenue Table 4).
When examining the median, again a clearer piatarebe obtained. One-two
percent of the revenue is spent on research arelagement while 3-4 percent is
used for innovation.
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Table 4: Innovation, R&D and marketing expendita®e of percentage of
revenue (n=58)

Average (%) 2007 2008 2009
R&D expenditure 2,6 3,38 4,1
Innovation expenditure 3,0 4,3 5,3
Marketing expenditure 1,3 1,6 1,8

Median (%) 2007 2008 2009
R&D expenditure 0,9 1,7 2,1
Innovation expenditure 1,3 2,7 3,9
Marketing expenditure 0,7 0,9 1,4

One ofthe widest spread innovation indicators is the correlation between the
research-development ratio as of revenue and tieeation results.

Table 5: The correlation between R&D ratio as ofereie and product-and
procedure innovation

R&D expenditure of Product inn, (%) Total Procedure inn, (%) Total
turnover No Yes % No Yes %
1, 0 (%) 100,0 0,0 13,8 87,5 12,5 13,8
2, 0,1-3 (%) 50,0 50,0 31,0 44,4 55,6 31,0
3, 3,1-6(%) 12,5 87,5 41,4 12,5 87,5 41,4
4, 6,1 (%) < 0,0 100,0 13,8 0,0 100,0 13,8
Total (%) 34,5 65,5 100,0 31,0 69,0 100,0
n (item) 58 58
Significance 0,023 0,019
Cramer V 0,293 0,256

A smaller part of enterprises (13,8%) do not spendR&D, their innovation
activity is slight and some activity may only beperenced in terms of
technological development. The enterprises thatdpeore (between 0,1 — 3%)
have a better sign of innovation. The results ofadation examinations show
that there is a significant relationship betweerdpct-and procedure innovation
and R&D ratio although it is weak (Cramer-V: 0,29356).

In the following part | examine the role of theioabf those employed in R&D
play sin the development processes as an independeable. The success of
product-and procedure innovation is more likelyha case of companies with a
higher number of development specialists so a igesstignificant correlation

can be experienced.
3.4. Outputs of innovations

According to my examinations 65,6 percent of entegs during the period of
examination launched a new product to the markehadified some and 68.9
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percent carried out technological innovation. Fifiywe percent started to be
implementing an innovation project at the timelwd survey. The development
of a new product of global standard is, unfortulyateery limited (5,3 %). 34,2

percent of the implemented product developmentghiey enterprises can be
regarded as a novelty under Hungarian circumstandeghe same time a
significant part, namely 60,5 percent are only abonovations of modifying-

developing nature. With respect to modernity, maotufrers seem to
concentrate on rather technological development48s percent of the

examined sample developed/introduced new techredogot applied so far in
Hungary.

Another aspect of research-development and innmvadctivities consists of
publications and patents. In this aspect the pmdoce of Hungarian
agricultural machinery manufacturers is rather weBkring the examined
period regardless of one or two examples patents parblications were not
typical of the enterprises in the industry.

3.5. Objectives of agricultural machinery innovatians

Of the product innovations={gure 2) improving the quality of the products
(4,6) ranksfirst. Regarding the innovation objectives of entegwithe efforts
of widening the market is thsecond.

Improving product quality # 4,6 (0,82)
Obtaining new markets T 4,4 (1,07)

Increasing market share # 4,3 (0,94
Maintaining market share T 4,1 (1,01)
Widening product range IS 4, 1 (1,1)
Environmental protection considerations ITEEEEEEEEEEEEEEEEEEEEEES———— 3,7 (1,16)
Introducing ISO standards | IEEEEEEEEES———— 2, (1,2)

[
: 2,5 (1/19)

Replacing products phased out of the market

1 2 3 4 5

1-insignificant objective, 5-a very significant one
The value of spread in brackets.

Figure 2: Objectives of product innovations
(n=58,0=0,731)

In the last third of product innovation objective® can find environmental
considerations (3,7), introducing ISO standard§)(2nd replacing products
phased out of the market (2,5).

A map of scaling was drafted=igure 3) how manufacturers realise typical
innovation objectives and R&D tasks. The typicaugs are the following.
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» Preferred development and business objective: improving the quality of
product, maintaining market share.

o dightly preferred development and business objective: increasing
market share, widening product range, obtaining nenarkets,
environmental protection.

* Not preferred development and business objective: introducing ISO
standards, replacing products phased out of thkanhar

Preferred business|objective 5
0,507 Quality of product
Maintaining market share

0,257
Increasing market shereO oWidening product range

0,00
Preferred

development obj.

Not preferred dev.
objective
-0,2570 Introducing SO standards

)
New markets

-0,507] ’ . oEnvironmental protection
Replacing products phased
0,75 out of the market.
Not preferred business
-1,007] objective

\ \ \
-1 0 1 2

Figure 3: MDS map showing objectives of producowetions

MDS examinations were also carried out for techgicla innovations and the
applied dimensions were the same as the previoes dime fitting of the model
Is suitable this time, as well (RSQ = 0,81628) whguality is satisfactory
(Stress = 0,12470).

Again, three groups can be observed.

» Preferred development and business objective: improving the quality of
product, decreasing production costs, decreasingriaband energy
costs, decreasing units of wage.

o dightly preferred development and business objective: decreasing
environmental damage, increasing IT capacity, c@anpé with
industrial standards, widening production and sergapacity.

* Not preferred development and business objective: introducing 1SO
standards, decreasing costs of product planning.

Based on the results of the examinations carriddHypothesis 3 cannot be
justified. Analyses stress that the pulling power of marnestds motivates the
innovation activities of the national agricultun@achinery manufacturers, of
which improving quality, reliability and increasingafety are markedly
highlighted.
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3.6. Assisting and hindering factors of innovations

When examining the results it is not surprising thast of all it is the high cost
of innovation (3,42) that prevents Hungarian adtical machinery

manufacturing companies from their innovation at&s. Controlling

innovation costs is rather problematic due to theeutainties of the different
sub-processes and their parts as unexpected castencur very frequently.
Lack of state and project funds (3,08) is anotigaiicant hindering factor.

The separation of financial funds within the comp&08) is a problem tightly

linked to the previous one. A frequently made erassthat the available funds
are needed for other purposes so due to the ngcetsnsuring everyday living

uncertain developments are often sacrificed. High (2,81), taxation and its
legal regulation (2,77) and the weakness of protgcintellectual property

rights (2,28) are also seen as further obstacles.

Lack of professionals within the company 3,12 (0,99)
3,06 (1,12)
2,84 (1,09)
,77 (1,31)
(1,24)

95)

2,01 (0,84)
1,96 (0,89
69 (1,11)
,6(0,71)
0,55)

,59)

Lack of professionals outside the company
The labour force is adequately qualified but
The foreign language knowledge of the...

The general raining level of the labour force
Low level of cooperation between the...

Low dedication to the company

Corporate culture does not encourage...

High rate of staff turnover

Employees are against novelties

Ideas are prevented by professional jealousy

The management is against novelties

1- Not typical at all, 5- Very typical
The value of spread in brackets.

Figure 4: Human factors that hinder corporate irion
(n=58,0=0,756)

| examined the human factors within the hinderiragtdrs of spreading
innovation separatelyF(gure 4). The results are obvious as the factors in
connection withlack of professionals and training are among the five most
significant hindering ones. According to the cheelecutives the motivation of
their subordinates and fluctuation do not hindeowation processes. Interviews
highlight that there was no resistance experienagtbng the employees
(including the vocational staff of workshops), wieimore, they are interested
in a novelty, new developments and at several plaesv ideas are rewarded.
The managerial approach against novelties (1,2) raaked the lowest of the
different hindering factors.
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In my questionnaire the criteria of the successwbvation were also analysed
(Figure 5). An answer was sought to the question what factioe companies
regard as the most essential ones for their suctessmovation activities.
Unanimously participation iprofessional exhibitions (4,32) was selected as the
most significant success factor of implementing ovation. Manufacturers
realised that machine exhibitions and fairs ach a®mplex marketing means,
I.e. they are such communication channels whelersehnd buyers can meet
through time and space, At the same time, the gsafeal standard of
exhibitions is the economic and technological iathc of the industry
concerned as observing competitors and gettingnoovithe opinion of potential
customers serve to orienteer in further developsent

Participation in professional exhibitions l 4,32 (0,85)
Adaptation to technological changes | 3,93 (0,73)
Professional further trainings for employees | 3,75 (0,94)
The inclusion of consumers to development... | 3,71 (1,07)
The motivation of the innovation approach of... | 3,46 (1,17)
Cooperation with research institutes and... | 3,04 (1,03)
Common research projects with external partners ! 2,54/(1,21)
1 2 3 4 5

1- Not important at all 5- Very important
The value of spread in brackets.

Figure 5:The success factors of innovation and R&D activity

The creation of common innovation projects withiversities and other
research institutes (3,04) regarded partially important in the systeihsuccess
factors but, of course, satisfactory did not meagrddation as it is proved by
the results of the innovation knowledge networkéodescribed later.

3.7. The innovation knowledge networks of agriculttal machinery
manufacturers

According to my survey almost 87 percent of the pames concerned in
research-development cooperatltave already taken part in a form, which can
be regarded a fairly good proportion.

Results show that for those who have never takenirpaooperation (although
their proportion is slight, 6,9 %) the number ofsessful innovations is low. In
this aspect the most active ones are who have alvmaprporated a partner in
their innovation processes. A decisive part of gsammple, i.e.79 percent
occasionally participate in cooperations. In thasea significant difference can
also be noticed as the ratio of the active onappgoximately 70 percent. There
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Is a gdignificant correlation between product, process innovation and R&D
cooperation and the strength is the correlatiahase to satisfactory.

Table 6: Correlations between R&D cooperations prnoduct- and process
innovations

The proportion of R&D Product inn.(%) Total Procedure inn. (%) Total
cooperation (%) No Yes % No Yes %
Never 75,0 25,0 13,8 100,0 0,0 13,8
Sometimes 34,8 65,2 79,3 304 69,6 79,3
Always 12,5 87,5 6,9 0,0 100,0 6,9
Total (%) 34,5 65,5 100,0 31,0 69,0 100,0
n (item) 58 58
Significance 0,016 0,008
Cramer V 0,377 0,406

The extent of R&D activity (Figure 6) reflects theost decisive directions of
knowledge flow. These results illustrate the derrdngen nature of
innovations in the agricultural machinery sectoon{panies are trying to
cooperate closely with their customers in orderktmw their needs. Sixty
percent of the sample examined has already takénmpa common research-
development project with a university researchitunts.

| | |
Customer/s/ NN 64%

University research institute |[IIIIINNEE 60%

l l
Outside expert, advisor |_ 55%
Outside researcher/s/ I 23%

Professional alliances |l 15%

Competitor in a partnership [l 5%

0% 20% 40% 60% 80% 100%

Figure 6: The proportion of R&D cooperation agreataef agricultural
machinery manufacturing companies (Relative frequemore than one answer
could have been given)

In order to get to know the typical groups andaalties the information
managing habits of enterprises were also consideratie multidimensional
scaling. The fitting of the model is good (RSM®85413) and the quality of
solution can also be regarded good (Stress = 09)9%hen analysing the MDS
map of information managing habits (Figure 7) wa @ad the typical groups
that were described alongside two dimensions. Tits# @imension is the
preferred-not preferred information on the horiabraxis while information
(primary/secondary) is included on the verticakaxi
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Typical groups:

1,0_|

05 |

0,0

-0,5

-1,0 |

-1,5

Preferred primary information: customers’ needs, national and
international machine exhibitions, and a furthesfpmred source is the
information of competitors and other machine maciwifigers.

Sightly preferred information: development experience of tool
manufacturers, basic material manufacturers andthafir own,
information deriving from corporate R&D specialisited marketing
experts.

Less preferred secondary information: The use of national and
international professional literature can be désctias a less preferred
secondary source. Another less preferred group hss done of
counselling, technological transfer organisationsd gprofessional
alliances.

Secunder informations
] ) National professional
International professional o journals
journals 0 .
O Professional conferences
Counselling organisations . .
0 . Development experience of their own
OTechnologlcal transfer o o
0 o University researcg Inst. Corporate R&D specialists
Professional alliances Corporate marketing experts
Not preferred ,, Tool manufacturers Preferred
informations informations
Developments of basic © Developments of
material manufacturers com%etitors
Internet sources
o Developments of other
machine
International exhibitions, machine shows o
National exhibitions, fairs, machine shows
(0]
Customers’ ©
Primer needs
informations

I I
-2 0 2

Figure 7: MDS map showing the information manadiagits of enterprises

On the basis of the cross table and Chi-squarg/sesh positive connection can
be observed between the two variables, i.e. difteceoperations promote the
innovation activities of agricultural machinery nodacturers in Hungary so
Hypothesis 4 can be justified.  According to the examination on the use of
information sources we can state that of the in&diom for their innovation
activities enterprises prefer market like inforroatisources most such as their
customers and different professional exhibitions.
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3.8. The role of strategic behaviour in innovatioractivity

At the time of the research almost 44,8 percemh®fresponding companies had
a written corporate strategy and only 33 percenildc@resent innovation
strategy.

Table 8 reflects that a systematic innovation concept amsitipely influence the
success of product and procedure innovations. Toygoption of the innovative
enterprises is 88,9 percent in the case of pradaotvation while 100 percent in
procedure innovation, respectively. The correlabetween the two variables is
significant.

On the basis of the cross table analyses it carstééed that a systematic
innovation concept based on a strategic approactuch a factor that can
positively influence the product and procedure tmwaent activities of

agricultural machinery manufacturerskdygpothesis 5 is also justified.

Table 8: Correlation between corporate innovatioategy and product-and
procedure innovations

Corporate innovation Product inn. (%) Total Procedure inn. (%) Total
strategy No Yes % No Yes %

No 45,0 55,0 65,5 47,4 52.6 65.5

Yes 11,1 88,9 34,5 0,0 100.0 345

Total (%) 34,5 65,5 100,0 31,0 69.0 100.0
n (item) 58 58
Significance 0,021 0

Cramer V 0,467 0,665

At the same time, most enterprises have not beeameayet of the significance
of the strategic approach. It is also proved byf#wt that only 34.5 percent of
them have an innovation strategy.

3.9. Connection between marketing approach and innation

Hardly more than 1percent of the revenue is spemharketing activities. Only

31 percent of the enterprises concerned have aatepmarketing division

where in most cases one person is employed or typreally, one person

spends part of their working hours on marketing liasks. While examining the
entire sample | was unable to find a lot of agtiual machinery manufacturers
running a marketing department that introduce nevodgpcts and/or

technologies. The statistical trials could not shawsignificant correlation

between these two variables.
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Table 9: Correlation between marketing departmantsproduct-and procedure
innovation

Proportion of marketing  Product inn. (%) Total Procedure inn. (%) Total
departments No Yes % No Yes %
No 35,0 65,0 69,0 30,0 70,0 69,0
Yes 33,3 66,7 31,0 33,3 66,7 31,0
Total (%) 34,5 65,5 100,0 31,0 69,0 100,0
n (item) 58 58
Significance 0,501 0,699
Cramer V -

Regarding product innovation a higher proportior6,%7 percent) of the
enterprises carrying out regular marketing acseitiTable 10) is active and
there is a weak correlation (Cramer V 0,181) betwtbe two variables.

Table 10: Correlations between regular marketirdy@oduct-and procedure
innovations

Proportion of market Product inn. (%) Total Procedure inn. (%) Total
research No Yes % No Yes %
No 50,0 50,0 68,6 41,7 58,3 68,6
Yes 23,5 76,5 31,4 23,5 76,5 31,4
Total (%) 34,5 65,5 100,0 31,0 69,0 100,0
n (item) 58 58
Significance 0,036 0,14
Cramer V 0,181

It has been justified that the short term approaobordinates marketing
processes to actual market objectives and markdiamy a weak effect on
innovation and R&D activity sblypothesis 6 isjustified.

3.10. Separating the sample and characteristics gfoups

With the help of the generated Complex Innovatiomek the principal
component value of each organisation was calculated assigned to the
organisation in question. As a result, every emiggpcan be characterised by
complex values of innovation activity, efficiencpdacorporate efficiency. By
putting the values of generated principal compan@mtorder a sector specific
innovation (competitiveness) rank could be creéitegure 8).

The principal component values of the calculatednflex Innovation Index
range from-2,03 to 1,04 and their spread is on the left sliding in the ateg
direction of the histogram. Three groups were e an the basis of the axis
and histogram of the complex innovation index.
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Figure 8: Corporate ranking based on the valuéseoComplex Innovation
Index (n=58)

» Top performers. have higher values (above 0,5) and their ratithensample
Is 10,3 percent.

» Those who catch up can be described by average values (-0,5 anda@b)
their ratio is significant in the sample, almosi534.

» Those who lag behind comprise a group with low values below -0,5 and
comprise more than half of the pattern (55,2%).

3.11. Summary of the characteristics of corporatergups

The following part summarises the characteristiche single corporate groups
established on the basis of the Complex Innovdtidex.

The ratio oftop performersin the sample is 10,3 percent. This group possesses
the characteristics of big corporations with sigaifit market and operating
experience and an independent market presencer. ifineivation activity can
be described by high qualitative and quantitativenbers resulting from high
level R&D knowledge integration. Their operatiencharacterised by effective
organisational communication and a high standardoofimunication between
the functions. They have realised the importancenobvation and their long
term development plans are integrated into thepaate strategies. They have
enough financial and human resources to perforraviation and R&&D tasks
and they are directed at cooperation in innovapimtesses. They employ high
standard technologies in their production whicleet the high quality of their
products as well as the efficiency of productiohe Tmembers of the group have
good chances in an international competition wihdcreflected by the fact that
the ratio of export intensity is one-third of thesvenue.
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The ratio ofthose who catch up in the sample reaches 34,5 percent. On the basis
of revenue and the number of employees SME likerprises comprise this
group. Their innovation activity is high in quamtglthough its novelty is only
satisfactory. Their attention is directed at tedbgizal renewal whose objective
Is to improve the efficiency of the indicators imo@uction processes. Their
organisation is less favourable in terms of innmraactivities. On the basis of
my examinations it is possible that the knowledgegration which is necessary
for technical developments prevails on the levdiwhan resources in their case
rather than in separate organisational units. Tir@ncial means for performing
innovation tasks are more limited and less semsttivthe external opportunities
of technical knowledge. Marketing activities arencolled by cost savings as a
result of the global economic crisis which has akvempact on corporate and
Innovation cooperation.

By giving more than half (55,2 percent) of the semthose who lag behind
also show the characteristics of SMEs. At the saime, regarding spread rather
small enterprises dominate. Their innovation attican be best described by
low qualitative and quantitative indicators. Fin@h@nd economic resources for
innovation are scarce and for them innovation a&D Rexpenditure as of
revenue is the lowest together with the ratio ofedi@ping specialists. Only 40
percent of the group show innovation activity tibah be regarded new on a
corporate level. Their development activities areeaded at decreasing the
production costs of existing products. They aresetbin their development
processes and the role of universities and prafeakiorganisations is rather
limited in their operation. Organisational efficesnis low and unfavourable
conditions hinder innovation processes. For thewrder to increase innovation
a shift in attitude is at least as important asleweloping corporate culture as
ensuring sources for development.

By employing the Complex Innovation Index that aggtes corporate and
innovation process characteristics the examinegkaoan be broken down into
clusters. Regarding the conditions for innovatignigicant differences can be
experienced between the groups established onaitis bf my examinations so
Hypothesis 7 can be justified.
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4. NEW SCIENTIFIC RESULTS

My new scientific results during my research worktbe innovation activity of
the Hungarian agricultural machinery manufactuegesthe following'

Thesis 1:

Such a complex method of examination and measurtenaanbeen worked out
that is suitable for collecting and evaluating @mn data on the innovation
processes of agricultural machinery producersyehestablished the concept of
an industry-specific complex index that compriseamowvation activity,
efficiency and general organisational charactessfihe system of 14 variables
with suitable information content (above 70 pertewis reduced into a
principal component. In addition to evaluating imation potential on corporate
level, the method is also suitable for working suth a one dimensional scaling
technique that results in a rank of capability ifarovation in the industry. On
the basis of the sensor axis spread by the indmxinited out that during the
examined period the sample can be described bes&letween -2.03 and 1.04.

Moreover, by using the method | divided the naticagricultural machinery
manufacturers into three groups: top performers3), those who catch up
(34,5%) and those who lag behind (55,2%). My fartexaminations reflected
the unique characteristics of the single groupsitifauence innovation activity
and proved that regarding innovation activity thdustry cannot be considered
unified.

Thesis 2:

My other examinations pointed out the input andpatitharacteristics of the
innovation performance of the agricultural machynemanufacturers in
Hungary. The R&D expenditure of enterprises takps3upercent of their
revenue (median 1,5%), which showed an increasemglency during the
examined period. Innovation costs also tend to aise},2 percent of revenue
(median 2,6%) was spent on such activity. The nundieR&D employees
reaches 3,5 percent of total workforce (median 2,04t stagnated during the
examined period. | showed the results of R&D ambwation activities. During
the period of examination 65.6 percent of agricaltunachinery manufacturers
launched a new product onto the market or mod#igutoduct and 68,9 percent
carried out technological innovation. By examinthg novelty of the developed
products and technologies | pointed out that tingeaof new products of global

! Legend:
Sigi= significance level of product innovation
Sig= significance level of procedure innovation
Cramer\i= strength of correlation in product innovation
Cramer\4= strength of correlation in procedure innovation

22



standard is 5,3 percent, 34,2 percent can be redandw under Hungarian
circumstances and 60,5 percent is only about mogifgleveloping innovations.
Furthermore, | explored that the other aspect nbwation results, i.e. patent
and publication indicators show a low value for tHangarian agricultural
machinery manufacturers.

Thesis 3:

My examinations explored the internal correlatidvetween the general and
innovation organisational features that are impartth regard to novelty and
innovation activity. | proved that in the case ational agricultural machinery
manufacturers a significant correlation of mediutrersggth can be noticed
between innovation activity and company size. Thabability of successful
innovations rise with revenue ($,018; Sig=0,007 and Cramen%#0,417;
Cramer\/=0,459) and the number of employees (Sig016; Sig=0,003 and
Cramer\{=0.423; Cramer¥=0.491). | also concluded that of the innovation
organisational characteristics that are importagarding novelty the revenue
related R&D expenditure (Sig0,023; 0.019 and Crame®0,239;
Cramer\,=0,256) and the number of R&D employees (Sig021; Sig=0,033
and Cramery=0,239; Cramer¥=0,277) show a significant, slightly positive
correlation with innovation activity.

Thesis 4:

My multidimensional examinations proved that theaowation activity of the
national agricultural machinery manufacturers iginaded by the pulling force
of market needs. With the help of a multidimensianap | concluded that the
objectives of agricultural machinery manufacturerslated to product
(RSQ=0,99208; Stress=0,052533) and procedure inioovdRSQ=0,81628;
Stress=0,12470) can be described by three groupsg awo dimensions:
preferred, slightly preferred and not preferrededepment and business plan. |
stated that of the innovation used for innovatiotively the national agricultural
machinery manufacturers mostly prefer primary beirces. With the help of a
multidimensional map (RSQ=0,95413; Stress=0,0995fymation managing
habits connected to innovation activities were did into three groups along
two dimensions: preferred primary like, slightlyefgrred and less preferred
secondary information. | proved that for the Humaya agricultural machinery
manufacturers there is a positive significant {Sig016; Sig=0,008)
correlation of medium strength between innovatiativdy and cooperation
(Cramer\i=0,377; Cramer¥=0,406). My further examinations explored that in
innovation cooperation it is typically the customé64 percent) and university
research institutes (60 percent) who are the pesfgrartners.
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Thesis 5:

My examinations proved that the corporate integrattf R&D and marketing
can decisively influence the success of innovatmocesses. Regarding
organisational form 48.2 percent of the examingghoisations have a linear and
37,9 percent of them a simple organisational sfrecti.e. thy do not have
separate units/divisions and 13,9 parent of thermeraip in a functional
organisational form. | also pointed out that thésea positive significant
correlation (Sig=0,013; Sig=0,01 and Cramer¥0,501; Cramer¥=0,561) of
medium strength between the quality of organisatidorm and innovation
activity. | stressed that approximately one thifdh@ examined enterprises have
an independent R&D division (34,5%) and marketiB§%) department. My
further examinations explored that the efficienéytreese R&D and marketing
divisions and ultimately the qualitative and quiative success of innovation
activities are decisively influenced by the orgatiaal form and the quality of
organisational connections. The agricultural maghirmanufacturers that have
an R&D and marketing department and operate inrdiragously coordinated
functional organisational form can be describedhigy innovation activity.

Thesis 6:

My examinations proved that of the factors influegc innovation the
systematic innovation concept based on strategects is such a factor that
channelled the product (S 0,021; Cramery=0,467) and procedure
innovation (Sig=0,000; Cramer¥=0,665) activities of the national agricultural
machinery manufacturers into a positive directibrpointed out that most
enterprises are still unaware of the importanceaoftrategic concept in
innovation activity, which is proved by the facttlonly 34,5 percent of them
have an innovation strategy. My other examinatiorflected that the
Hungarian agricultural machinery manufacturersrrge short term objectives
and efforts instantly justified by the market ire thght for improving efficiency
and productivity indicators.
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5. CONCLUSIONS AND SUGGESTIONS

During my research | gained a lot of experienceannection with the industry

that has both theoretical and practical implicaiorhe topicality of the research
can be stressed because as far as | know duringastdéwenty years there has
not been an agricultural machinery manufacturingyesy of such nature and

depth in Hungary. The examination has resulteceuesal new research results
that could be used in practice by the experts iropigion.

On the basis of the conclusions drawn from the arede results | suggest
working out cluster specific instruments and actiplans of the methods
encouraging innovation and | also outline a possishy of becoming a top
performer, i.e. technical knowledge, the qualitycofporate processes and the
harmony between the different organisational fuumdiare given a greater and
greater role in the innovation ability of agriculil machinery manufacturers.
Manufacturers must show a greater interest in exgoand applying the new
knowledge accumulated outside their organisatibnahdaries. In order to keep
pace with market and technological changes as ageihtegrate new scientific
results cooperation with professional alliances apecialist universities must
be prioritised in their innovation processes. | lgoalso highlight the role of
strategic behaviour in the success of innovatiatesses. The management has
to make decisions on investment and developmerntherbasis of a strategic
approach in line with systematic innovation objeesi.

The methodological obstacles of the research: the methodology of the
examination, the questionnaire and the ComplexJation Index (in line with
the objectives of the dissertation) has been wored by considering the
characteristics of the industry. The questionnaies compiled with regard to
OECD gquidelines and the measured and published fdatthis industry are
suitable for being compared even with internatiadeth. The established index
Is an indicator that pays special attention togpecific features of the industry
so its values cannot be generalised for other tnegsalthough as a method it
can be used cautiously knowing primary data.

The possibility of improving the research definitely lies in the further application
of the established Complex Innovation Index. On&oopis automating data
collection and increasing the speed of processige of my plans is to work
out a more modern and flexible system of surveyangthe Internet, which
makes the annual monitoring cycle possible intibysc.

A direction of research in the future can be testing the Complex Innovation
Index in other industries. By utilising the expege gained in this way the
theoretical improvement of the methodology wouldpussible.  The other
direction of the research in the far future is expanding the examination to
another European county and carrying out comparatnalyses.
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6. SUMMARY

In my research the definitions for innovation whduld be found in literature
were interpreted first in my thesis. | concludedtithe most relevant statements
of the Schumpeter evolutionary theory on techradealelopment and innovation
served as the theoretical background of my reseaitkxperts agree about the
importance of measuring and evaluating R&D and wation. However, there is
no unified practice regarding methodology. Literatteview concludes with the
presentation of the tendencies of international aational macro-statistical
innovation and agricultural machinery manufacturciadga.

The third chapter of my thesis points out the questions to be examined in the
research. By considering them the methodology ef émpiric research was
worked out and the reliability and punctuality bétexamination were defined.
The next part provides details about the struabfitee questionnaire used in the
research, the process of data recording and theoaiebf analysis as well as the
hypotheses of the research were also introduced.

Chapter Four of my thesis contains the results of the reseawelhin the
framework of primary research a questionnaire weeduo ask 58 Hungarian
agricultural machinery manufacturers. During thepeital study | presented
the indicators of the innovation performance of $ketor as well as the special
features and motivations of its innovation processevas striving to define the
variables that describe the correlations between dgbneral organisational
features that affect innovation, the charactesstit research and development
and innovation features in the case of agricultumalchinery manufacturing
companies.

A new, complex indicator (termed as Complex Innovation Index) was
established to evaluate agricultural machinery rfeoturers, which integrates
14 variables. By applying this method the microeleanalysis of companies
was carried out and also the ranking of companyasdustry was compiled by
aggregating the single results, which served adbd#ses for further research. In
the order per sector three categories were idedtibin the basis of the typical
values. They are the market leaders, those whaatahing up and who lag
behind. The typical features were concluded by @img seven areas of the
cluster groups. To conclude the chapter new ancelInssientific results were
drafted based on my examinations.

Chapter Five of the thesis summarises the concladioat can be drawn from
the research results, mentions the barriers ofdbearch and recommendations
were also made about the possibilities of furtiesearch.
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