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Structure, Innovations and Performance of the Czech Dairy Value Chain

Abstract

The effective knowledge transfer and innovation activities in the agri-food supply chain may
push all producers in the vertical to improve their competitiveness while saving resources. Inthe
paper the innovation activities and knowledge transfer in the dairy value chain in the Czech Republic
are examined in order to assess the potential for enhancing sustainable dairy production. A particular
attention is given to the collaboration with R&D organisations and other important agents.
Concurrently the role of the structural changes is considered. The methodological approach builds on
the concept of the sectoral system of innovation. Based on statistical figures and face to face
interviews the increasing dynamics in the innovation process is observed, however, farmers and
processors are in their innovation activities disconnected and their collaboration with research
ingtitutions and other companies is rather low. The main innovation objectives as well as drivers and
barriers of the collaboration are specified.

Key words:innovation system, dairy farms, dairy processing
JEL classification: 031, Q13, Q16

1 INTRODUCTION

The Czech dairy value chain has experienced raftaetual structural change. Clearly, these
changes has been induced by political-economigmef@f the 1990s and by the accession to the EU
the common market and the agricultural and foodtgafolicies. The dairy sector (farms and industry)
has managed to adjust production and market stegctand has maintained self-sufficient at all the
levels of the value chain. However, this rather sthodevelopment is to large extent due to the
considerable governmental (national, the EU) suppdiarming and partly also to the processors. For
years, the governmental intervention provided pillimr rather soft budgeting of farms with dairy
production (MoA, 2011). Dairy producers and prooessgot preferences in the modernization
programmes. A new CAP is coming into being. Thet @844 policy will contain a range of liberal
elements pushing the EU agriculture further towadhdsmarket oriented business. At the same time
the policy shows a high level of responsibility fglobal sustainable developments and natural
resources maintenance. In this contriobilisation of research, knowledge transfer ambuation
became one of the priority areas of the EU. Thectiffe knowledge transfer and innovation activities
in the agri-food supply chain may push all prodederthe vertical to improve their competitiveness
while saving resources.

The objective of the paper is to examine the cuartemel of innovation activities and
knowledge transfer in the dairy value chain in @mech Republic and the role of the structural
changes in it in order to assess the potentiabfdrancing sustainable dairy production. A particula
attention is given to the collaboration with R&Dganisations and other important agents.

The paper is organised into 7 parts. After a blitefature review in the next section we
specify the methodology and data. In section 4 wieflp introduce the Czech dairy sectors
performance. Some innovation statistics is preseintsection 5. The core of the paper are case stud
stories in section 6. We sum up our findings irtisecr.



2. THEORETICAL BACKGROUND

In the recent literature, the innovation systemriderstood as a model in which innovation is
conceived as a co-evolutionary learning processroiog in the social networks of an array of actors
(Dosi 1982, Edquist 1997, Hartwich 2010). This vedyunderstanding looks at the wide environment
of the market structures that contribute to defiompetencies, incentives and dynamics properties of
the innovative process (Malerba, 2005, Dargan & cBbmnith, 2008). In spite of the identical
underlying social learning principle, the innovatimechanisms differ across sectors. As a framework
to the sectors” approach Malerba (2005) establieetkermsectoral system of innovation. The sector
is understood as “a set of activities which ardiediby some related products groups for a given or
emerging demand and which share some basic knoellddglerba (2005). The sectoral system could
be seen as composed by three main building blagksiowledge and technology, ii) actors and
networks and iii) institutions. Inspired by the &ut@mnary theory and learning process Malerba (2005
underlines the organizational content of the sationovation system “different agents know how to
do different things in different ways”. As Malerbhows on the example of five different sectors the
content of three main building blocks is usuallyntoon within the sector but differs substantially
across the sectors. Understanding them become=reqgpisite for any policy addressed to a specific
sector. The vertical effect is emphasized by H200R) arguing that the system of innovation process
is defined as a network of agents interacting ®wigite encourage, assist and implement innovations
on various levels of the network. Le-Gal et al.(2Pidentifies main actors in the innovation system
besides of farmers and research organisations iloy-makers, agro-industries and facilitating
organisations and services.

Absorptive (or absorption) capacity (Cohen and hthal 1990) calls attention to the internal
capabilities of firms to enhance their technolobicapacity by assimilating and exploiting external
knowledge. The internal capabilities include R&D-fiouse research) and non-R&D variables like
managerial system, labour skill and market commeter(Tidd 2000). Hervas-Oliver et al. (2012)
found empirically that (a) firm’'s absorption capggcinfluences positively its engagement in
cooperation with research institutes and univasiéind (b) the human resources (staff with unityersi
degree) and organization’s innovation routines ttogrewith the experience in networks are the key
factors of firm's cooperation with research indtitns.

The innovations at the farm level are peculiar évesal respects: (i) the businesses are
relatively small,; (i) the technology must respeatural conditions, (iii) there are high interact
with natural resources; and (iv) there are traddian the way of farming and the innovations must
respect it to some degree. Bellon et. al (2007htpait that the innovations at farm level oftenadnt
reshaping of the production system by their impletaigon. In this context Le-Gal et al. (2011) argue
that it is risky, time-consuming, and costly forrfeers to individually test such innovations on thei
own through a trial and error process. In ordeideantify methodological guidelines for researchers
involved in the process of supporting farmers inoiations, Le-Gal et al. (2011) classify the
categories of activities how do research stakehsldeldress the design of innovative agricultural
production systems at the farm level. The assistamay consist of either (a) the direct design ef th
innovation by proposing systems tested in experialdarms (prototyping methods) or assessing the
value of innovation conceived to solve (modellingthods), or (b) the design support, which cover
mainly identifying the main issues, providing dadée entered into the models, defining the stnectu
and content of the models or experiments and imghtimg and evaluating the innovative systems.
From (i) to (iv) above, it is evident that tacindwledge might be absolutely critical for the
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technological improvement at farm level. Thus tesigtance will rather comprise both (a) and (b) in
the proportion of the importance of tacit knowledijmte that the same holds for food processing
whenever the product is traditional or locally sfiec

Following the global challenges of sustainable fpoaiduction, the innovation system should
relate to the agri-food vertical, should not aintirety at high productivity. In such an innovation
system down- and up-stream agents collaborate aeweigto others and with the research in order to
integrate use of renewable resources, biodiversdgservation and other environment-friendly
proceedings into production, marketing and consionpfe.g. Bogetoft (2005), Doré et al., 2011,
Keating et. al., 2010).

3. METHODOLOGY AND DATA

The approach follows the concept of sectoral systéninnovation outlined by Malerba
(2005). As it was explained above, this approaghstigates three components which shape the sector
performance: actors, knowledge and technology asttutions (Table 1). We further distinguish
internal factors and surrounding environment (ewekrfactors); external factors include actors
providing knowledge and institutions affecting thensfer of knowledge, while internal factors refer
to capabilities of food (dairy) industry firms adauand utilise knowledge (technological advances).

Figure 1 Dairy value chain and theinnovation process. analytical scheme
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In order to handle the challenges of the Czeclydaactor we perceive the innovation system
as a part of the dairy value chain where downstragemts affect the upstream performance and the
other way around (Figure 1). We consider four level the dairy value chain: farmers, farmers’
cooperatives, dairy processors and wholesalerénastaWe included cooperatives of dairy farmers as
a level, since we believe that they might have eci§ig role in the innovation process — special
interest in marketing innovations and in innovasiaat farm level as they (coops) might represent
a collective interest in improving quality of mitk logistic/costs of the milk deliveries. We do iaan
at marketing strategies (innovations) of wholesal@nd retailers, however we recognise that they



might initiate and contribute to the developmentnefv products (including those which require
guarantee of sources and production methods thoaighe dairy value chain).

We consider three categories of external knowledgts (extension and innovation services,
technology suppliers, and R&D organisations). Thagents are likely industry specific (farm level,
processing level). In addition we recognise the @fl the government as an agent in the innovation
arena; the government through its policies afféloés external agents (typically by financing R&D
organisations, extension services, innovation sesyj farmers and processors (by providing ressurce
for financing innovations), and the innovation @sg itself (e.g. support to technological platfgrms
innovation networks, incubators, etc.).

Table 1 Resear ch scope and sour ces of infor mation
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Analysis is fed from five sources of informationo@munity Innovation Statistics, R&D
statistics, business surveys, interviews with a&ctand literature. The use of these sources for
analysing individual components of the approaghisved in Table 1, too.

The Community Innovation Statistics (CIS) are pmetin all 27 Member States of the
European Unioh In the Czech Republic, the CIS have been coliesitece 2001. In this paper we use
micro-data from the surveys 2003, 2005, 2008 arid) 20ovided by the Czech Statistical Office. The
survey covers about 5000 firms of which about & & small and medium enterprises (SKBhe
number of food processing firms ranges from 1762M@8) up to 281 (in 2005). Concerning milk
processing companies, their number oscillates a@m (16 in 2010 - 25 in 2003). Although the
number of dairy plants might seem low, the sampf@easents processing of 62 % and 70 % of the
milk produced in the country in 2010 and 2008 respely. In turn it means that the CIS samples
have captured the most dominant dairy processors.

! Based on Oslo Manual (OECD, 2005)
2 Enterprises with less than 250 employees



The share of SMEs is higher in the food industty-sample (more than two thirds), while it is
similar to the whole sample (a half) in the daipcter. Thus the dairy processors are on average
substantially bigger than the food industry compatrin terms of sales (revenue) and employment.

The R&D statistics is a survey based on the OEC&¢ati manual (OECD, 2002) collecting
information on R&D expenditure, employment and sesrof funding. It covers around 8%%f
economic subjects in the country; there are abOufodd processing enterprises of which 10 are
dairies.

The information on market structure and produgdtiviave been obtained from two business
surveys: the Structural Business Statistics ofBheostat and Aberting the statistics based on the
obligatory published annual accounting reportseafal entities. Albertina includes about 70 dairy
processors covering almost all processing of theczaw milk.

The statistical figures were supplemented by fadade interviews with various stakeholders
in the innovation system. We interviewed 5 rattegé dairy producers (200-600 cows), 5 dairy
plants across sizes, of 4 national and 1 foreigmess In all producer cases we chose dynamic
companies in terms of production expansion and ostmg changes incl. acquisitions. Further, we
talked to 2 livestock research institutes (The ifut of Animal Physiology and Genetics, The
Research Institute of Animal Production), to 2 eesh organisations of milk processing (The
department of milk, fat and cosmetics of the lagtitof Chemical Technology /university/, ICT, and
the Dairy Research Institute) and to a suppliataify farm technology. We also discussed innovation
issues with 4 dairy marketing cooperatives and tather interest organisations of dairy processors,
which nevertheless include as members several déammsuppliers.

4, THE CZECH DAIRY CHAIN

Dimension of the sector

The milk production past through a dramatic adjesttmperiod in the 1990s, however, it
stabilised before the EU accession at the levapproximately 2.5 billion litres of raw milk annlal
It is still about 15-20% above the domestic constimnpof milk products. Nevertheless, the quota has
not been fulfilled since 2007. Joining the EU maniesulted in more trade; more precisely, some of
Czech milk (currently about 15% of the productiesdelivered to the two German dairies situated
close to the Czech borders and at the same timerimpf processed products increased sharply
(tripled between 2003 and 2011). It indicates nakbnv competitiveness of the Czech milk processing
industry. Ratinger & Boskova (2013) based on inewg with dairy cooperatives argue that it was
terms of contracts rather than price what turndll deliveries to Germany.

About 40% of raw milk is processed to cheeses, 1®%rmented products, 15% is dried in
milk powder, 25% is consumed as liquid milk andaoneand less than 10% goes to special products.
Thus slightly more than a half of the purchased malk is processed into high value products.

Sector performance and structure
The dairy herd has undergone a remarkable prodessneentration. According to the milk
yield records (Kvapilik, 2011), which cover arow®fsl % of dairy cows in the country, the number of

3 It refers to the response rate, see Www.CzS0.cz
* http://epp.eurostat.ec.europa.eu/portal/pagelfeutapean_business/introduction
® hitp://www.albertina.cz/




dairy farms under the milk yield control decreafedn 4 224 in 2000 to 1 593 in 2011, which in turn
means a reduction by 62 %.

Figure 2 Change of the dairy cows concentration on farms
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At the same time the concentration of dairy covwesaased remarkably; there was 60 percent
of dairy cows on farms with less than 300 head20@4 and it turned around within 7 years with
60 percent dairy cows in herds of more than 30@$d&igure 2). Farms with less than 50 heads
almost disappeared. This trend refers to the diaradfustment process of the primary production to
the market, in which only the most competitive faroould survive. The problem of competitiveness
is illustrated in Figure 3.

Figure 3 Performance of dairy farmsin the Czech republic
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The cost survey of dairy farthshows that without subsidies dairy production it
unprofitable. Subsidies turn it in highly positifigures, nevertheless, it is clear that price sbokn

® The annual cost survey is done the Institute aiofural Economics and Information (UZEI) on themple of
about 200 farms with significant dairy production.



even stress the profit including subsidies to zmr@ven in red figures. It is also evident thattgos
(high input prices) can significantly reduce profit

There are 41 dairy plants registered in the qupstem by the Paying Agency of the Czech
Republic; i.e. only these ones process raw milk2@10/2011). There are about 70 dairies - legal
entities publishing their accounting figures gagiiemn the Albertina sample. This sample includés al
important primary processors of milk covering 99.68nilk purchases in the Czech Republic. On the
top there are specialised second stage process@s eream processors, cheese processors etg. Usin
this sample we can get notion about the dairy sgadormance and the market structure.

In Figure 4 we present the performance of the dségtor over the 8 years after the EU
accession. The revenue at current prices exhitatsation in Czech crowns, oscillating roughly by
+10 %. The value added in Czech crowns slightlygases. Due to the currency appreciation, the both
parameters in euros exhibit strong upward slopeids. The worrying thing is, however, stagnating
productivity (measured by GVA over labour costs).

Figure 4 The performance of the Czech dairy sector (indices)
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The five largest companies accounted for 50% of sbetor revenue in 2010. These five
largest companies include two domestically owned timee foreign companies. There were seven
companies having at least 5% share on the seatenue; they represented 63% of the dairy product
sales. It can be showed that the productivity (@&##dur costs) was of 13% above the dairy sector
average in 2010.

These figures might indicate fairly high concentmatof dairy production in the Czech
Republic. However, comparing to the other EU caastthe Czech dairy processors are rather small.
In Figure 5, the left chart, we present the retatiop between firm size and labour productivitytia
dairy processing and cheese making sector acredssWhMember States (MS). The size is expressed
in terms of GVA per company and the labour proditgtis measured by GVA per labour full time
equivalent (FTE). The Czech Republic (red) as theronew MS (in the red circle) exhibit small size
and low labour productivity. In contrast, Germard @dutch dairy companies are big and highly
productive. Using a simple regression we can es#iitiat productivity increases with the firm siee;
in other words, that there are economies of s@éalee(ms of productivity gains). These economies of
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scales can also be attributed to research and aioovactivities which improve and extent with the
scale (e.g. Hervas-Oliver et al., 2012).

We can however see the chart from the other argge We can distinguish a group of
countries in the low left corner (the right chartRigure 5) which consists of New Member States,
Greece and Portugal, thus countries with some tsraicand institutional difficulties. If we sepagat
this group, the rest of countries will not exhipibductivity gains due to scale. We still can astext
high productivity is due to intensive research ambvation activities, but we can hypothesize that
these depend more on the institutional frameworkthae overall business environment including the
access to financial means than on the size.

Figure 5 The size and productivity of the European dairy processing sector.
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Innovation policies

There are four categories of policies supportingoirations in the agri-food sector: R&D
programmes, support to the development of reseeagiacities in regions (Regional operational
programmes of ERDF), the direct support to inn@reti(ERDF, EAFRD) and building up business
capabilities through training (ESF)The National Agency for Agricultural Research &\
supervised by the Ministry of Agriculture providgsncipal support to applied research in the afea o
main agricultural commodities (sub-sector) inclgdthe dairy one. The Czech Technology Agency
(Ministry of Education and Sport) would finance hgg research also in the food sector if it fits to
one of its priority areas, particularly “the devyaheent of bio-technologies”. Research organisatams
well as firms can apply for projects EU frameworogramme; the Czech participation in the dairy
(dairy related) research is, however, rather wé&akilding up-research capacities of the ERDF is
restricted to the lagging behind regions, i.e.lk€Caech regions except Prague. This fund contetut
to the development of research capacities in tea af cheese making technologies in Zlin (east
Moravia); in contrast the leading milk processiegaarch institutions (Dairy research institute tued
Faculty of Food and Bio-chemical technology, ICTikémsity) are located in Prague and short of

" ERDF - European Regional Development Fund, EAFREuropean Agricultural Fund for Rural Development,
ESF — European Social Fund



funds. The objective of Measure 124 of the Rurat@opment ProgrammiéRDP) is to support
directly innovation process in agriculture and faadustry. The programme requires collaboration
between farms or food processing firms and researgfanisations (min. research outlays of
CZK 1 million, i.e. € 40 thousands). Undoubtedlyanure 121 of RDP providing investment support
to “Modernisation of agricultural holdings” contutes to the implementation of new technologies on
dairy farms. Actually, “modernisation of dairy fasimas well as “innovations of milk processing” gets
preferential treatment in RDP. The Operationalgfpamme “Business and Innovations” cannot be
used by dairy industry, since milk as the othermdaod commodities are excluded from the support.
The programme, however, can be used by produceesiofologies for dairy industry. Recently, large
dairy processors utilize the support of the ESFdohancing skills of employees including those
relevant to innovations.

5. SOME INNOVATION STATISTICS

Research spending

According to the R&D survey (Frascati Manual), thending of agricultural sciences
increased by 30% in real terfrisetween 2001 and 2011. It is about 3% annuallys Ticrease is
mainly due to growing expenditures of universitiaghile governmental outlays and private
investment in agricultural R&D stayed more or Iéiss same. It is rather moderate increase if we
compare it with natural sciences which funds dadibite the same period. There is not a special
category of food sciences, food research is incyskrtly in agricultural sciences, natural sciences
medical and health sciences, and also in engirgarid technology. Also the funds of the latter two
doubled over 2001-2011.

Figure 6 Private sector R& D expenditure
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Private research activity is shown in Figure 6. r€hare some increases in expenditure of
agricultural and forestry firms, but these can eathe accounted to the exchange rate development
(i.e. stagnating in Czech crowns). Expenses of foddstry on research increased gradually since the
EU accession in 2004. Some of the improvementdeaaccounted to the innovation support measure
(M124) of the Rural Development Programme (RDP),ictvhclaimed involvement of research
organisations in the innovation-investment projecise financing of private research from the EU

8 http://eagri.cz/public/web/file/61102/prv_zmenynan2010_ web.pdf
® Using the GDP deflator
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funds (the right chart in Figure 6) increased rppfdom almost zero in 2008 to CZK 105 millions
(€ 4.3 millions) in 2011. Dairy industry which cditistes about 7% of food industry (measured by
GVA), acquired most of the RDP support (on aver@@fs). This was reflected also in the adjustment
of the capacity in the milk processing firms. Fralmost no scientific staff in the dairy plants D02
the figure increased to on average 3 persons ifh.ZIHe process has been common in food industry,
the recent figures of food industry average aghlly above 2 researchers per an enterprise.
However, we can deduce rather problematic addiitynaf the innovation support measure
(M124 of RDP) from Figure 6. In 2009, the shard&bf funding on total dairy industry R&D expenses
was 24% in 2010 it was 44% and in 2011 it was diyeimost 60%. The figures are alarming if we
take into account that the total R&D expense stighia this period.

Innovation statistics

Agriculture is not included in the Czech innovatiurvey (CIS, Oslo manual). Therefore, we
concentrate on dairy processing industry in thegamson to food industry. Innovation activities are
more intensive (in terms of a higher participatiate) in the dairy processing than in the food stdu
on average in all surveyed areas (Table 2). Thd freguent innovation activities in the dairy secto
are introduction of innovations in the market nesgign of products, investment in the machinery and
equipment and internal research. Investment in mach and equipment constitutes also about of
a half of the innovation costs. Also the dynamihigher in the dairy sector. It concerns partidyja
external and internal research, and training/edtutawvhich participation rate tripled in the dairy
processing sector, while these increased by onlto300 % on average of the whole food industry.
The spending on machinery and equipment tripled idee cost of internal research increased
proportionally and stayed at 8% of the investmersts The cost of external research increased from
zero in 2003 to 3% of the innovation costs (i.egtdy1.5% of the total innovation costs).

Table 2 Innovation activities

2003 2005 2010

Innovation activities F D F D F D

Investment in machinery and equipment | 20% 32% 32%  41% 36% 65%
Introduction of innovations in the market 17% 44% 21% 59% 22% 76%
Provision of other external knowledge % 12% 10% 14% 10% 12%
Design 13% 40% 22% 36% 24% 65%
External research 9% 12% 12% 27% 18% 35%
Internal research 25% 28% 24% 45% 31% 76%
Training and education 17% 20% 20% 36% 25% 59%

Source: CIS survey, own elaboration

Firms usually combine innovation activities; also this respect there is a significant
development in the last decade. The share of fegpting more than four innovation activities
increased considerably over the period 2003-201@0iL0 it was already 65% of the surveyed dairy
processors comparing to only 24% in 2003. It hohdse or less for dairy processing SMEs too (40%
in 2010). The whole food industry figures stayea bt 24%.

In spite of some on site research capacities, #ee af research in innovation process is
limited. Among the food industry firms research wasducted in only 17 cases in 2010; among the
dairy processing firms the situation is better,wt@half of the survey firms did research; in @#5es
by own capacities and in 3/5 cases it was outsdul€Es 2010 surveyed 8 innovation skill reported in
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Table 3. The presented shares in the table radatieet total number of respondents in each category
and therefore, one has to keep in mind that thezesame firms which do not use the respective

techniques.

Table 3 Capacity for innovation techniques and outsour cing of the dairy firmsin 2010
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»  outsourced 70% 20% 80% | 60%| 30% 20% | 60% 50%

Note: the shares are in respect to all firms indategory which in turn means that the differenetwvieen the reported
percentages and 100 should be accounted to noruse meporting of these skills; F — all food indystirms, D — dairy
processors

Source: CIS 2010, own calculation

The dairy processing firms outsource innovatiorhmégues in vast majority in most skill
categories; particularly high outsourcing is in guot design, graphics, software development and
market research. In turn, it can be interpretedsaential dependence of dairy processors on “eltern
skills”. Their observed uptake relates to demaadinnovation needs and internal capacities ofydair
processors as well as to the supply. The low uptdKexternal engineering/ applied sciences” might
well indicate insufficient supply of the servicehdre is no substantial difference between the whole
dairy sample and the subsample of SMEs.

The CIS gathers opinions of firms on barriers toowations. The set of predefined barriers
and their ranking is reported in Table 4. The resleots marked the importance a barrier on the four
point scale, we calculated averages over answéiimg and those we ranked. It is obvious from
Table 4 that there are not essential differenceanking between the dairy sector and food indusssry
whole. Also SMEs do not differ in ranking innovatibarriers. High costs and lack of financial means
are on the top while difficulties in finding a capting partner is ranked as the least importanis T
is in contrast to interviews, as we will discuskier.

Table4 Innovation barriersin dairy processing firms (Averagerank, 1= most important)

Barriers 2003 | 2005 | 2008 | 2010 | Barriers 2003 | 2005 | 2008 | 2010

Too high innovation costs 1} 15 2 2.5 D|ff|cult|e§ o find a 0 9 11 9
cooperating partner

Insufficient financial 2 35 4 1 _Uncertaln demand for 3 15 3 4

resources innovated product

Insufﬁmer_\t access to 0 5 5 55 The _marke_t controlled by 0 0 1 o5

external financial sources dominant firms

Lack of qualified staff 5 6 6 8 No need fqr Innovations 8 10 10 | 11
due to earlier innovationg

Lack of |nformat|on on 5 8 85 7 Innovations are not 7 35 , 10

technologies demanded

Insufficient information 5 7 85 | 55

about markets

Source: CIS, own calculations
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6. STORIES (CASE STUDIES)

In this section we concentrate on three issuesénirinovation process: (i) motivation, (ii)
inspiration for setting up the innovation idea &fiij support which gets the innovator from its
environment.

Milk production and processing is typically condited by high inputs of technical and
technological equipment and the question of susigithe business is highly related to keeping the
technological progress in the sector. It is to eagpre that introducing new equipment does usually
affect production methods and many times does enffe production system and farm/firm
organization. In this context and in accordancé \Biellon (2007), the area for innovation at farnd an
processing levels rests in addition to technicdutsms and technological equipment, also in
organizational and institutional (new roles) changften involving the down- and upstream actors.

The introduction of modern technologies at farmeleis associated with concentration of
cows in large herd, and the reorganisation of tieéyection process including the management of feed
stocks, labour and milk deliveries. We conductegk finterviews (case studies) on farm level
innovations (Table 5).

F1 Using heat from milk cooling: the farm (600 cowsnted to shift form daily collection of
milk to two day regime. It required investing in aularger milk tank and also cooling milk to lower
temperature. The management learned from intelnag¢there are systems which allow recovering the
heat released during cooling for warming up watar Wwash-up and sanitizing operations in the
milking area. It would reduce energy costs sigatifity. They selected one from domestic and foreign
suppliers and implemented the heat recovery systgdthin few months. The farm did not apply for
any financial support. The leader of the innovatiees the livestock manager who exhibited good
orientation in technologies and capacity to codygenath technicians.

F2 Improving cheese quality: The farm was one of #hich utilised the Measure 142 of
RDP supporting innovation on agricultural holdingke farm was motivated to apply for the measure
as an easier way to get funds for the renovatiaimeicheese processing unit. They were also pushed
by customers (restaurants) to improve the prodixtancow-sheep cheese in two respects: stabilizing
taste and consistence characteristics througheutelar and making it suitable for grilling/cooking.
both qualitative respects, their internal knowledgas insufficient for resolving the challenges.
However, they had no experience with and thuslittust to research organisations. Actually, the
support measure forced that farm to involve regesrt¢he innovation-investment project. The chosen
research organisation had little experience witesle production, however, the researches knew a lot
about the milk proteins. Both sides gradually andually learned how to collaborate for the benefit
of both sides. This collaboration resulted not omlyimproved cheese quality, in addition they
enhanced marketing (branding) which among otheifsdiuthe proudness of both parties (innovator —
research/extension) for the quality product. Theg@ovements resulted in doubling the sales within
a year.

F3 Improving milk yield: The innovation concerndtktmodernisation of the dairy unit in an
agricultural cooperative (later converted in a jastock company). It included: renovation of two
cowsheds each for 200 cows and construction ofwaamsv shed for 200 cows, with the air-cooling
equipment for improving welfare of cows in the suemra new milking unit, a slurry separation unit
and finally a truck mixer for feed. They were iduzed gradually between 2004 and 2010 with
assistance of the Operational Programme for Adgucell(2004-2006) and the national Support and
Guarantee Fund for Agriculture and Forestry (PGRLF)

13



The challenge was to improve milk yield and the reeoy of milk production. The
management decided for innovative modernisationedirat the above-standard economy of milk
production and high standard of animal welfare a@amironmental management (slurry). The
inspiration came from the other farm enterprisee-itensive turkey production which got knowledge
and technology support of input suppliers (of chitland feed). The farm management learned how
critical is controlling feeding, health and air dioning (ventilation, temperature) of turkeys for
achieving profit. The access to scientific knowledfprough the network and its mobilisation in
practice was essential for the success of the yykaduction. This concern of “controlling” qualibf
feed, feed supply and air conditioning was tran®dito the dairy cow production. The yields went up
and costs dropped, The farm belongs to the farristive highest milk yield in the country.

F4 and F5 are both typical examples of the conagatr process: farms for cost an labour
reasons decided to concentrate all dairy produdti@ame spot and one cow shed.

F4 mountain dairy farm: The farm had continued limaling cow sheds in two medium size
dairy unit (100 cows) for long time. The choice wasmprove milk economy and continue or to quit,
also in the context of outmigration of young labfnem the area. The management decided finally to
concentrate dairy production in one unit and expéiap to 300 cows). The decision was supported
by consultations (visits to) other farms in thestwork. The management was not fully happy with the
proposal of the technology supplier: the propogindt take sufficiently in to account the sevenfy
winter in the area (a need for a firmer cow shedstroiction to bear a high load of snow, higher
capacity of milk tank to cover the delays of milédlection etc.). Also there was a requirement for
designing the shed in the way that milking autontais be installed if the labour problem arises.
Therefore the farm management hired an experiecmesultant which helped to correct the project.

The farm (innovator) struggled to make the progestit liked, as it suited to its needs. The
services entered the process on the contract dathebut there was no collaborative spirit amolhg a
participants in the innovation process.

F5 lowland dairy farm: The idea was to improve perfance by upgrading the technology
(the dairy units of 170 heads each were alreadyemmigked 15 year ago) and by concentrating the
dairy production in one unit and also expanding iB70 heads. Also here it was not easy to negotiat
with the technology supplier the design of the @cbjto the needs and experience of the farm; it
resulted in moving the project preparation fromtehnology supplier to an independent construction
office.

The innovations were initiated by farmers (memlmériarm management) and mostly related
to improving competitiveness of the dairy productidn all cases, the innovation rested in the
improvement of the process, in four cases in lowgegosts, in one case the innovation resulted in
higher price and thus increased sales. In mostscdbe network of farms was used to see the
technology options and to gather experience ofsuseome ideas came from the visit abroad ( in
Austria: farmers could see innovation of produatsl &echnologies like a wide range of cheese
varieties clearly departing from the traditionabghucts, heating cheese in whey for getting thermic
properties of the cheese, etc.). The interview \tfign manager of one of the dairy farm technology
suppliers confirms increasing capacity farmers #mage innovation processes (initiate and control
them). From the case studies it is clear that fesmdilise their information from literature,
media/internet and social networks and combine tivtim their own experiences already gathered in
current technology led farming.
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The direct relationships with customers (down-stremoperation) allowed transmission of
the problem with variable properties of the proettlotese or the demand for cheese suitable for
grilling. In the other cases, the customers (doweash actors) played no role.

Table5 Innovation cycleat farm level

Innovation cycle
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- f=ll O
o

Source: own elaboration

Most innovations at processing level are motivdigenhancing dairy firm competitiveness.
The currently leading innovations aim at extendshelf-life of fresh products without conservation
additives. It includes increasing hygienic standandthe production process, new technologies kguic
heating) aseptic packaging etc. Product innovatioesome standard marketing strategy of dairy
firms. It includes improvements of taste charast@a$ of established products (i.e. keeping praduct
the customers are used to buy with new charadts)isOnly foreign own companies are introducing
really new products in the Czech market. Improvilagry product characteristics or stabilizing them
Concerning processes innovations they aim at gendgtment of milk which protect physical
structure of milk particularly important for cheaseking and at improving efficiency (lowering cgsts
energy and water consumption). Food safety is ansidered by interviewed firms as an innovation
field in the dairy sector, regardless the firm bass required to have the private standard cediion
(IFS, BRC etc.)

According to interviews, product innovations aréveln by customers either retailers or the
final consumers, while process innovations arenoifttiated by suppliers of technology. Concerning
the former, retailers are particularly active iéttairy firm produce under the retailer's brand aam
Concerning the latter, technologies suppliers, dpeisually large multinational companies with own
research centres, provide the information on threeati trends in milk processing and inform of new
advances of own technologies. Dairy processorsated in interviews that such way is comfortable
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for them as it is difficult to keep track of thecemt advances in the technology. Nevertheless, they
need also independent advice which might in soreesche difficult to get.

Only one interviewed dairy processor has its owseaech unit; all rely on external research
services. The cooperation is however underdevelopkd interviews with research institutions as
well as with dairy processors indicate that redea@rvices are not offered at demanded scale and
scope. The leading research institution in thedfief milk processing and cheese making (ICT
University) is short of staff, lacks up-to-date gopent and medium term funding is limited,
dependent on scientific publications. The same shbhkically for the other few research institutions
in the milk processing field. The similarly dissditictory situation was indicated concerning
laboratories and experimental centres providingchrtical support to testing the intended invention.
Large dairy processors look for these servicesahrthe smaller ones direct their needs to the ICT
University in Prague which considers it inapprofi@ut of ICT business scope).

Figure 7 Characteristics of interviewed dairy processors
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Product innovation
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Marketing innovation

I internal knowledge T technology suppliers x/? indicated/ intended

Source: own elaboration

A very specific case represents the mature chélegh quality cheese) maker. Their
innovations do not include research directly. Gedif external knowledge largely available is
combined with tacit knowledge (from the family bhusss and the experienced staff) and the trial and
error approach. Clearly, industrial technology odgessing is up-to-date and technology services are

16



involved. Here, tacit knowledge plays essentiag rih the other cases tacit knowledge is definitely
used but in much smaller proportion to the codifietbwledge. From the interviews with the
processor P1 and P5, it is however clear that Clignk increasingly gather experience transposding i
in tacit knowledge reflected in their ways of mitkocessing, their characteristic products etc. It
however, very likely creates new demands, requirgsnr research services (dairy processing firms
know what they wish to achieve (in terms of prodpatameters) and what a service they need.
Occasionally, processors are pushed by R&D ingiitgt to test and to introduce some inventions as
part of public research projects conducted by thosgtutions. This way of innovations is rather
difficult for dairy processors (and food processorsgeneral) because such research projects are
driven by scientific objectives while they mightgsineeds of the practice. However, some successful
collaboration was mentioned too.

Another peculiarity of the interviewed processor iB4ts innovative marketing. The firm
profiles its production as an eco-sustainable sumplain certified according to UNI EN ISO
22005:2008. The marketing strategy aims at attrgctincreasing environmental concerns of
customers in some European regions (and not inCirech Republic) while beating the Italian
competitors for their overuse of land and water.

An alternative marketing innovation representsRHeprocessor. Its marketing strategy builds
on customer loyalty to young Edamer cheese — t/ploees of the communist market. The cheese has
been improved in many respects, new additives {fg@pgreen pepper), stable taste, colour and
consistency and modifications to Gouda and Ementdieese. The new customer loyalty is to be
established on the base of regional product. htrast to other regional products, the price istkep
relatively low and the cheese will be largely aabié in dense local/regional network of company
shops (it is a common product for local people)e Téluctance to move toward higher quality cheese,
particularly semi-mature and mature sorts can lagsobserved by the processor P3 too.

The environmentally oriented marketing approacthefprocessor P2 requires involvement of
farmers who all should keep their practices underabove ISO norm. Here it is worth to stressithat
goes beyond the milk marketing cooperative of wihaist of the farmers are members. It is basically
because the Czech marketing cooperatives stilbéxie adherence to the bargain power objectives,
although they have already grown stronger. Ratiager Boskova (2013) observe that there is little
attention paid by the milk marketing cooperative@svhat is produced from delivered milk in terms “if
the production programme has future or not”. AcoaydRatinger and Boskova (2013) milk marketing
cooperative made some bad experience with pemgjratilk processing industry and at the moment
they completely withdraw any activity in this ditem (incl. facilitating the technological and
strategic connection between farmers and processors

7. CONCLUSIONS

The above analysis indicated increasing dynamit¢sdrnnovation process in the Czech dairy
supply chain. We can argue that the above findargsin line with Terziovski (2010) and Hervas-
Oliver (2012) that SME and low-tech industries the Czech dairy sector) see technological
capabilities (advances) as an enabler rather tlokiver of their performance.

We could observe learning on the side of farmedsdairy processors. Both, farms as well as
processors invest in education of the staff, warlard often use EU funds for it. Companies with
trained staff (in some cases in-house R&D stadfjehhigher requirements concerning cooperation
with research institutions — these firms are ndsBad with what is offered in the country and lsee
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support abroad. It is also in line with the liter& on this issue stressing that human capitatela
firm’s capacity to learn and thus it enables thenfio identify, acquire, assimilate and exploitezral
knowledge (Cohen and Levinthal 1990, Hervas-Oli2é12). In contrast to Hervas-Oliver (2012) we
found that networking was comparably important;uffisient EU-wide networks reduced the
advantage of staff with tertiary education.

It is apparent from interviews with all stakehokles well as from the statistics that the level
of cooperation for innovations is rather low amdhg Czech dairy farmers and processors. The low
level cooperation concerns not only research urigsit but also other companies in the value chain.
is evident that farmers and processors are in timgiovation activities disconnected and this
disconnection take place also within the agro-fholtlings. The innovation process is atomised, each
farm or firm does its own innovations (adoptiont@¢hnology). The diffusion through loose networks
is slow. The lack of cooperation among processanspartly be accounted to property rights and the
need to get advantage over the competition. Onother hand, not all innovations (research) are
conflicting, moreover the technology is rarely patd by patents or utility models and thus it
spreads quickly among milk processors anyhow.

The problem with property rights protection (freginng) is likely one of the factors why the
private sector (dairy farms and processors) isctahi to invest in research conducted by external
research organisations. However, transfer of kadge is essential for the sector economic success.
The interest organisations, marketing cooperatipesfessional associations are not involved in the
innovation system. Thus learning is concentrataddividuals while there are no functional struetsr
to concentrate social learning which is so essiiatidhe performance of the innovation system.

No doubts, there is a role for policies in encourggcooperation among actors. It should
however start with understanding which structumed @etworks are functional and what makes them
functional. The effects can hardly be achieved witbouraging new formal structures which nobody
trust.
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