Plant protection

In post-Soviet Kazakhstan:

Theloss of an ecological
per spective

Kazbek Toleubayev



Promotor:

Prof. dr. P. Richards
Hoogleraar Technologie en Agrarische Ontwikkeling
Wageningen Universiteit

Co-promotoren:

Prof. dr. ir. A. van Huis
Persoonlijk hoogleraar bij het Laboratorium vootdfnologie,
Wageningen Universiteit

Dr. ir. C.E.P. Jansen
Universitair docent, leerstoelgroep Technologiégrarische
Ontwikkeling, Wageningen Universiteit

Promotiecommissie:

Prof. Dr. H. Waibel (University of Hanover, Germany

Dr. J. Rigi (Central European University, Budapégingary)
Prof. dr. ir. P.C. Struik (Wageningen Universiteit)

Dr. ir. W. van der Werf (Wageningen Universiteit)

Dit onderzoek is uitgevoerd binnen de onderzodi®ssicCERES
(Research School for Resource Studies for Developme



Kazbek Toleubayev

Plant protection in post-Soviet Kazakhstan:
The loss of an ecological perspective

Proefschrift

ter verkrijging van de graad van doctor
op gezag van de rector magnificus
van Wageningen Universiteit

Prof. Dr. M.J. Kropff

in het openbaar te verdedigen

op woensdag 27 mei 2009

des namiddags te half twee in de Aula



Toleubayev K. 2009.

Plant protection in post-Soviet Kazakhstan: The los of an ecological
perspective

PhD thesis, Wageningen University, Wageningen, Négnerlands.
ISBN 978-90-8585-382-4



TO MY FAMILY






CONTENTS

INTRODUCTION : THE STUDY OF PLANT PROTECTION

PERSPECTIVES IN KAZAKHSTAN ..ottt i eeeeineenns 1
L. INtrodUCHION. .. ... e e 2
1.2 Conceptual framework..........c.ccooiiiiii 3
1.2.2TransitioNn.....cco i e A
1.2.2PUblic good. ... 4
1.2.3Co0llective action..........oviiiiii i e 5
1.2.4The knowledge-intensiveness of Integrated Pest tymant 6
1.3 Research methodology..........covviiiiiiiii i
1.3.1Interviews with research actors..............ccooeiiiiii i i enn 7
1.3.2Participant observation...........cccvveeve e i i 8
1.3.3Archives and secondary data SOUICeS..........covvvviieeinnnnnnnd 8.
1.3.4Fieldwork period..........ccoov i 9
1.3.5Research sites and case studies.............coveviiiiiiiiiiinnnn 9...
1.3.6Data analysis........c.ooe i 11
1.4 Agro-geographical profile of the Republic ofaa&hstan............ 11
L O NO S e 13

. KNOWLEDGE AND AGRARIAN DE-COLLECTIVIZATION

IN K AZAKHST AN Lttt ittt ittt et et e e e e aneeeaeens 15
2.0 INtrOTUCTION . .. e e e e e e e e 16
2.2 Agrarian transition in Kazakhstan................coccooeveic e, 18
2.2.1Post-Soviet land policies and the farm privatizatmocess... 19
2.2.2Bringing the state back in...........ccooiiiiii i 22
2.3 Emerging farm types. ..o v 23
2.4 Feelings of nostalgia and identification whie tSoviet collectivity 28
2.4.1Secure livelihoods in the Soviet collective system........... 29
2.4.2Knowledge in Soviet agriculture...............ccociiiii . 30
2.5 The SNOCK.....cci 34
2.5.1Dismantled infrastructure............coooviiiiiii i 34
2.5.2The de-mechanization of agriculture..................coooeiinnen, 36

2.5.3Depleted knowledge SyStemsS..........covviiiiiiiiiniii e 37..



2.6 Continuity and discontinuity in knowledge aguofations........... 39
2.6.1Large-scale production in transition: Continuity in

technology and knowledge............cco oo 39.
2.6.2Making up for knowledge loss: Technical expertisd a
PuIlding NEIWOIKS......oe i e 45,
2.7 CONCIUSIONS. ..ttt e e e e e e e e 48
2. 8 NOLES ... 50

. FROM INTEGRATED PEST M ANAGEMENT TO

I NDISCRIMINATE PESTICIDE USE IN KAZAKHSTAN ........... 55
.1 INrOdUCTION. .. e e e e e e e 56
3.2 Methodology and definition of Integrated Pestidgement......... 56
3.3 Plant protection practices in Soviet collectggiculture............ 58
3.3.1The principles of Integrated Plant Protection.................. 58
3.3.2Case study: Integrated Plant Protection in Alma-Akdast,
Kazakh SSR......cco o 59..
3.4 Pesticide use in Kazakhstan after 1991.....................c..ls 66
3. 4. 1PESHCIHR USE....in ittt e e e e e 66..
3.4.2The case of the Colorado potato beetle........................... 69
3.4.3The intervention by the pesticide industry......................... 0
3.5 Shifts in the knowledge network and the reseagenda for pest
control: The case of the KRIPP..........cccoiiiiiiii i, 71
3.6 CONCIUSIONS .. ..ottt e e e e e e e 75
B N O S . i e 78

. PLANT PROTECTION RESEARCH IN KAZAKHSTAN :

THE COMMODIFICATION OF SCIENCE AND THE L OSS OF

ECOLOGICAL THINKING AS A PUBLIC GOOD.................. 81
v/ N o1 oo [¥ o 1 o] o P 82
4.2 Public good characteristics of plant protectiesearch............... 82
4.3 Plant protection research in the Sovietera......cccc.............. 84
4.4 Science and technology policy in the post-Saia.................. 87
4.4.1A niche for agricultural research?..........cccoceeiiiiiiiiiiiieiennnn, 89
4.4.2SCIENCE UNUEI SIEBQE. ...t it i ettt eeeneenes 90..
4.5 Staffing and research infrastructure...................coooiieeeis 96
4.5, 1S affiNg. ... 96.

4.5.2Research infrasStruCtUre.........oe oo e e e 100



4.6 Plant protection research and the pesticidesing................... 101
4.7 CONCIUSIONS. ..ottt e e e e e e e 102
4.8 NO S, ..t e e 104

. LoCusT CONTROL IN TRANSITION : THE LOSS AND

REINVENTION OF COLLECTIVE ACTION

IN POST-SOVIET KAZAKHSTAN L.ttt i i ii e e eeennan, 107
5.1 INtrOdUCTION. .. ..t e e e e e 108
5.2 Methodology, definitions and theoretical franoekv................. 108
5.3 Land use, habitats and locust populations............cccceee...... 111
5.3.1Land use and the Italian LoCuSt............ccocviiiin i i, 111
5.3.2Habitat reconstruction and the Asiatic Migratorydiest....... 112
5.3.3Impact of land use practices on locust populatignaimics... 112
5.4 Locust knowledge and expertise..........ccvveviiiiiiiiinin e 114
5.4.1Knowledge formation.............ccoooiiiiiii i 114

5.4.2Knowledge acquisition during the Soviet period...............115
5.4.3Knowledge loss after the collapse of the USSR...............115

5.5 State-planned science-based locust manageystans............ 116
5.6 Transition Period........c.cov vt 118
5.7 Post 1998-2001 plague: Reinventing collectot®a............... 120
5.7.1Locust invasion of capital: A driver of institutiainchange.... 120
5.7.2Locust as a transboundary pest............oiiiiiiiiii e 121
5.8 DISCUSSION. ... ettt ittt e e et e e e e e e e e eee 122
5.9 CONCIUSIONS. ..ot e 125

. CONCLUSIONS: BACK TO THE FUTURE IN PEST CONTROL

FOR K AZAKHSTAN L.ttt i ittt it e et et e eeeeens 129
6.1 INtrOdUCTION. ...t e e e e e e e e 130
6.2 Change in socio-economic organization... R 1 ¥ I
6.3 Change in the technological approach and pmermd

PEISPECHIVES. .. et ittt et et e e e 132
6.4 Change in knowledge generation and ecologamat@&guences...... 134
6.5 Governing pests —the future.............coooo i, 513
ReEfEIeNCES. ... 139

APPENAICES. .. ettt e e e 155



ACronymMsS and gloSSary.......o.veeiiiii i e 163

SUMIMATY .. e e e e e et e e e e e et e e e e eaeens 165
Samenvatting (summary in DUtCh).............oococi i, 168
AbOoULt the aUuthOr..... ..o 172
List of publications............coo i 173

Completed Training and Supervision Plan............................. 174



Chapter 1

Introduction: The study of plant protection
perspectives in Kazakhstan



1.1 Introduction

Problems related to pest control and pesticideinisggriculture can be found in similar
forms across the world. Worldwide, crop productiosses from agricultural peStaverage
35-40% before harvest and 10-15% after harvest (#egke et al. 1994, Struik and Kropff
2003). After the introduction of synthetic pestiesdafter World War 11, agriculture in many
countries became reliant on chemical pest controthe 1960s, the environmental and
health problems became apparent, as did the prablEnpests becoming resistant to
pesticides and the destruction of natural enengiagiihg to pest resurgence and secondary
pest outbreaks. Farmers often use pesticides oiudily, and find themselves caught on a
pesticide treadmiff, which increases the social, environmental and @win costs of
chemical control (Bale et al. 2008, Carson 19623hK2005, Palladino 1996, Perkins 1982,
Pretty and Waibel 2005). These problems with piestscgave way to the Integrated Pest
Management (IPM) approach, which utilises ecoldgipanciples to manage agro-
ecosystems in an economically and environmentallstasnable fashion (Kogan 1998,
1999, Morse and Buhler 1997, Struik and Kropff 200BM has become an alternative
approach to exclusive reliance on pesticides asoie means of pest control (Van Huis
and Meerman 1997). This change in approach hasdetnwidely accepted, although not
universally.

This thesis explores the case of Kazakhstan whdegrated pest management,
once widely practised, has given way to an exclus@liance on pesticides. IPM/ecology-
based pest-control approaches were extensivelyiajma: and practised in the 1970s and
1980s in the USSR, which Kazakhstan was then paithe USSR was an early adopter of
IPM. This changed dramatically in Kazakhstan aft®é01 with the fall of the Soviet
system, when sustainable approaches to pest coverel substituted by an exclusive focus
on chemical pest control. This has given rise thseriminate pesticide use. The focus of
plant protection research also shifted from IPMlegg-based studies to pesticide testing.
The starting point of this study is to examine tpharadox that, at the moment, when
Kazakhstan became more strongly incorporated im@dvwhat sees sustainable production
methods and ecologically-friendly pest control as iemportant priority the country
abandoned an IPM approach to pest control. To datdiferature has addressed this shift
and looked for reasons behind abandoning the eicalogpproaches for pest control
developed and practised in the past. This paraelads| us to the central research question
of this dissertation: Why did the shift occur fraan IPM/ecology-centred to pesticide-
centred pest-control perspective in Kazakhstam 48817

The hypothesis of this study is that the shift frii#ivi/ecology-based pest control to
indiscriminate pesticide use is a consequence @fpthst-1991 socio-economic changes.
This hypothesis suggests that the shift in pestrobperspectives cannot be explained by
references to the internal dynamics in the knowdedipmain, but may be strongly
influenced by the political-economic changes. Thedenges occurred after the



disintegration of the Soviet Union in 1991 when goeernment of Kazakhstan adopted a
neoliberal system, in line with the advice of im&ional financial institutions (e.g. World
Bank 1993, 1994). This hypothesis informs the kayguestions that are addressed: How
did agrarian structures change and how did thisaoshpipon the agricultural knowledge
structure? And, under what conditions did particyd@st-control perspective come to
dominate farming practice and research?

To answer the research questions, this study spabifexamines and compares the
post-1991 farming structures and activities, pesttol practices and functioning of plant
protection research and extension with those ofSibnet past. These are discussed in four
empirical chapters (Chapters 2 to 5) of this dis¢en. This dissertation will describe how
within the wider knowledge system (farming, resbarextension and policymaking)
thinking about pest control changed and the esdegléments of sustainable forms of pest
management were abandoned in Kazakhstan after T38tial factors influencing pest-
control perspectives that came to the fore in stigly (and which will be discussed in
detail in the various chapters) are the transfaonabf the agrarian structure, the
destruction of the state/public level organizatioh pest management, the neglect of
research and extension and the aggressive pespicid@otion campaigns. The thesis will
discuss how these factors had negative consequémcésose forms of pest control that
require higher levels of social integration and hssficated forms of knowledge, which
have a long-term perspective and are able to detl womplexity, variability and
uncertainty in open agro-ecosystems. The thesisaalalyses the conditions that enable or
restrict concerted action for pest control and éxéent to which the plant protection
domain, which developed and promoted ecologicalltanable pest control methods and
technologies, is conceptualized as a public good.

The focus on one particular field of agriculturasearch and practice, namely plant
protection, is instructive for exploring wider patal, socio-economic and technological
issues. The study of plant protection perspectineKazakhstan in two different socio-
economic and political formations reveals the ablioble of state organization and public
and market institutions in shaping pest-controkpectives. It puts upfront the issue as to
which elements of scientific knowledge and knowky@gill configurations have to be
preserved when dramatic political-economic changg®l to undermine the dynamic
development and application of science.

1.2 Conceptual framework

The conceptual focus of this thesis is mainly @msition, public goods, collective action,
integrated pest management and knowledge. Thegss topl be elaborated in detail in the
four empirical chapters (2-5) of this dissertatidhis section introduces these concepts.



1.2.1 Transition

In the 1990s, the world withessed an unprecedemsiemle of price liberalization,
privatization and deregulation in the countriesGe#ntral and Eastern Europe and the
former Soviet Union. After the collapse of the US$R 1991, Kazakhstan became
influenced by neoliberal ideology and was drawo iattransitional process towards a free
market economy (World Bank 1993). The conceptafgition was theoretically viewed as
an economic, social and political transformatiomvdods a free market economy and
democracy (Sasse 2005, Spoor 2003, Svejnar 2002j T899). Markets appeared, though
not in the form envisioned in theoretical prescoips, and new political regimes emerged,
though not necessarily democratic. The failure ebliberal prescriptions (liberalize,
privatize and deregulate) has become evident inynsanntries, where the invisible hand
of the free market has not been able to regulaestionomy for the benefit of its people
and national interests have not been served (HaP@®B, 2005, Henry 2008). Now,
especially after the global financial crisis, frothe autumn of 2008 onwards, it is
increasingly accepted that only a visible statéwitll-defined functions is able to regulate
the market so that it serves common interests.e@tly; many societies are seeking a new
balance between state and market institutions.

The process of transition from a state-centred teealiberal economic formation
points to the importance of studying the extentwhbich the new socio-economic
configuration that emerged after 1991 in Kazakhstdlmenced changes in technological
thinking and practices, such as plant protection.

1.2.2 Public good

This thesis conceptualizes the development and gtiom of sustainable ecology-based
plant protection approaches as a public good, ¢kengh many on-farm pest-control
activities have to be dealt with privately. A pubfjood is any good that, if supplied to
anybody is necessarily supplied to everybody, aachfwhose benefits it is impossible or
impracticable to exclude anybody (McLean and Mcafill2003). In other words, public
goods are non-exclusive and non-rivalled (Kaul dwhdoza 2003, Scott and Marshall
2005). In most cases, the state provides a pgdax, e.g., national defence or a fire
service.

This thesis identifies three reasons to supporinthteon that the development and
promotion of ecologically sound methods and tecbgiels for pest control is a public
good. First, when national food and/or health sécis at stake research on, and control of,
highly harmful pest organisms, including quarantmel migratory ones, becomes the task
of public institutions (e.g. Perrings et al. 2008Jeubayev et al. 2007). Second, investment
in, and the development and promotion of envirorsaignfriendly pest-control measures,
resolves several problems associated with chenugoalrol — the pollution of the
environment, health hazards during application @esticide residues in food that affect the



health of people (Kishi 2005). Third, consideratdsources are necessary to develop and
promote long-term ecologically sound methods amtinelogies of pest control and, to a
large extent, only the state can afford this (Frattd Waibel 2005). Hence, the concept of
public good is essential for analysing the shifinfran IPM/ecology-based perspective to
one based on the use of pesticides in Kazakhstanl&91.

Problems caused by agricultural pests are signifieafrom outbreaks of highly
destructive migratory insect-pests (e.g. locusts)ctop diseases causing epiphytotics
(epidemics) across vast cropping areas (e.g. gisth These pest organisms recognise no
frontiers, can devastate thousands of hectaresopScand pose a threat to national food
security. Individual farmers cannot monitor suclstperganisms or develop ecologically
sustainable and environmentally friendly preventared/or protective measures against
them. Thus, these activities very often requirenf@ized knowledge systems and collective
(concerted) action from government offices, redeang; extensionists and farmers.

1.2.3 Collective action

Collective action in the spheres of agricultureyimmment and development can take
various forms (e.g. Agrawal 2003) and there is glsament about how to distinguish
between different forms of collective action (MenzDick et al. 2004, Poteete and Ostrom
2004). Contemporary issues in this area largetydaon the management of common-pool
resources, which are discussed in relation to gs®E= of the decentralization of central
state control over natural resources (Agrawal asttrainh 2001, Acheson 2006), and the
large-scale political activism of social moveme(tEsielman 2001, Hargrave and Van de
Ven 2006). Collective action can emerge in situaiavhere uncoordinated individual
actions may not result in the best outcome (McLaazshMcMillan 2003).

One illustrative example is uncoordinated pest r@nh a farming community. If
one farmer controls pests on his/her plot but teighbour does not, then pest organisms
accumulate on uncontrolled fields and subsequestinfest adjacent plots where control
measures were carried out. Thus the efforts ofaimer who carried out control measures
fail. Equally if the timing of control measuresd#ferent on neighbouring fields this also
may result in unsuccessful pest control, becausdaimer carries out control measures too
early and the other neighbour is too late in cdimi pests. Therefore, an optimal control
time needs to be set and neighbouring farmers dramree on appropriate control methods
and synchronize their plant protection activitide. many cases, this requires the
involvement of plant protection professionals. Rartore, problems associated with
agricultural pests and pesticides frequently rexjaollective action at a higher level than
that of individual farmers’ fields.

Collective action involves a group of people witkhared interest who are prepared
to take some kind of common action in pursuit @ttbhared interest (Meinzen-Dick et al.
2004). This thesis does not address many of theelmamt concepts, e.g. such as a game
theory, prisoner’s dilemma, free-riding or ratiob@&haviour often associated with the term



‘collective action’ (Harding 1982, Olson 1971, Skand 1992). Instead, it simply

conceptualizes collective action as joint and cdecdeaction from policymakers, plant
protection researchers and practitioners, servieg i@put providers and agricultural
producers in order to deal with pest and pestipddblems. Equally, the phrase ‘loss of
collective action’ is used in this thesis to imphe shift from an IPM/ecology-based to
pesticide-based pest control, as happened in Karaklafter 1991.

1.2.4 The knowledge-intensiveness of Integrated Pest eEmant

One could argue that the concept of collectiveoactinderlies recent developments in
participatory approaches to Integrated Pest Manage(hPM), often through Farmer Field
Schools (FFS), where farmers obtain knowledge athmuecology and functioning of their
own agro-ecosystems (e.g. Norton et al. 1999, Viam Berg 2004, Van den Berg and
Jiggins 2007).

IPM-based pest control needs to be incorporatenl eéveryday farming routines
through explicitly knowledge-based plans for actibrtegrated pest management, as any
knowledge domain, requires certain skills, ofteradfighly specialized nature, on the part
of the practitioner and user of the knowledge (IHelzand Marx 1979). For this reason, the
role of plant protection professionals and faditita is very important in promoting IPM
knowledge in farming communities (Flint and Gouv2@®1, Morse and Buhler 1997, Van
den Berg 2004), particularly through FFSs. Whilenas the direct effect of reducing
pesticide use and/or elevating yields, it also anha farmers’ technical, educational, social
and political capabilities (e.g. Bartlett 2004).

IPM is a multifaceted technological approach thatorporates a wide range of
sustainable pest-control methods (e.g. biologiegronomic and physical) to manage
agricultural pests in complex agro-ecosystems amdduce pesticide use (Bale et al. 2008,
Kogan 1998, Morse and Buhler 1997, Van Huis andrivae 1997, Van Lenteren 1997).
IPM is very knowledge-intensive (Flint and Gouvé@01, Morse and Buhler 1997) and
requires an extensive knowledge of agro-ecosysté@ims.knowledge-intensity of IPM is
one key factor in explaining the decline in IPM/legy-centred approach and the rise in to
pesticide-centred approach to plant protectiorost41991 Kazakhstan.

1.3 Research methodology

This research has employed an in-depth qualitaibeeunt to study micro-processes within
two different (Soviet and post-Soviet) politicaldasocio-economic formations to generate
data for comparative analysis. More specificallyuges atechnographicapproach to
observe, describe and locate the technical fagsr@lated to agricultural production and
pest control) within the socio-economic contextsyd8t 1994). Richards (2001) suggests
that ‘technography’ is a useful label to emphadize importance of capturing the full



complexity of social and biological worlds and toheeve contextual understanding of
agro-ecosystem development. This thesis deals thighimpact of post-1991 neoliberal
reforms on an established sustainable pest-cosysiem from the Soviet era, and a
technographic approach was adopted as an analytstalment to study plant protection in
the context of agrarian and broader changes inoget era.

Interpretation of data of the specific case studiBsrnard 2002, Miles and
Huberman 1994, Yin 2003) is presented in the fompigcal chapters of this thesis,
following the type of reasoning applied in the exted case method (Burawoy 1998), and
combining this with the use of technical knowleagmcerning crops, pest organisms and
plant protection approaches. The extended caseonhdtikes the social situation and
context as the point of empirical examination, tederstand how micro-situations are
shaped by wider structures and vice versa. It etdréhe general from the unigque, moves
from the micro to the macro and connects the pteethe past in anticipation of the
future.

Data and information were obtained and cross-chlie¢keough open-ended and
semi-structured interviews, participant observatiand study of literature, documents and
media (Bernard 2002, Mason 2002, Miles and Huberr@8#, Silverman 2001, Spradley
1980, Verschuren et al. 1999).

One potential weakness of the predominant use alitgtive methodology was the
lack of quantitative indicators derived from owmays (except for data on the research
staff of the Kazakh Research Institute for Plardt&stion in Chapter 4) to support the
points made throughout the thesis. However, thatifaéive findings of other scholars do
support the qualitative findings of this study (eayrevich and Suleimenov 2006, Peabody
et al. 2000).

1.3.1 Interviews with research actors

To understand the depth and complexity in peodéisated and contextual accounts and
experiences, open-ended and semi-structured ieteswvere conducted. The interviewees
were people who had worked and lived in Sovietemtive farms, practising farmers and
rural inhabitants, farmers’ representatives, curramd former agricultural researchers,
research managers, plant protection practitionansyersity lecturers, local authorities,
policymakers and input suppliers and service prergador the farming sector. In total 111
interviews were conducted, of which 58 were digytakcorded, providing 48 hours of
recorded interviews - an average of 50 minutesimerview. All the digitally recorded
interview files were stored in a computer and ptapack for transcription purposes, for
clarification of points made by interviewees andtarrefreshing the researcher's memory
about a particular interview and the context inakhit was carried out. Interviews were
conducted in the Kazakh and Russian languages.

Being a Kazakh native speaker and fluent in Russiade communication with
research actors unconstrained in terms of languagemost cases, interviews were



conducted as ‘a conversation with a purpose’ rathan a ‘dry’ inquiry. Interview
guestions were open-ended and the intervieweehwafidedom to elaborate on issues. But
as interviewer | kept in mind a certain set of essto ask about, discuss or clarify. In cases
where people did not want the interviews recordgatted down the main points during or
immediately after the interview. Others asked toiggarecording when they wanted to
reveal sensitive information. An advantage of hgwncompact digital recorder is that it
has twelve hours of non-stop high-quality modeeaiording and can capture voices from a
remote distance. This meant that, after asking i{gsfon to record the interview, the
recorder could be placed out of the sight of tHerinewee. In this way, the interviewee
was not disturbed and the interview generally pedeé in a relaxed manner.

Depending on the context, situation and interviewaesmphasized specific aspects
of my background as a villager, agronomist, plamtgction researcher and/or a doctoral
researcher at a foreign university. This helpedjdo the confidence of respondents, as
someone who could understand their concerns alawfthe points they were making.

1.3.2 Participant observation

| participated in numerous farming activities, e fieldtrips and meetings involving
farmers, agricultural researchers, government Isodieput suppliers and/or service
providers. The ways in which they communicated letweach other were noted, photos of
the activities were taken and any speeches madsgdhiese gatherings were recorded on a
digital recorder.

1.3.3 Archives and secondary data sources

In this study, the archive of the Republican PRdtection Station should have been a key
resource in generating an overview of pre-1991 -pestrol activities throughout
Kazakhstan. However, its location could not be ddacince archives in post-Soviet
Kazakhstan have been neglected and some archivesblean lost entirely. According to
key informants, this particular archive was negldcin the 1990s, and lost when the
Ministry of Agriculture moved from Almaty the former capital, to the new capital, Astana,
in 1997-1998. Fortunately, it was possible to fardhival documents, such as the annual
reports of some Soviet collective farms and thatghaotection stations that were located in
the Almaty region, in the Almaty regional archiddowever, it took some time to gain
approval from the Head of the Archive to access@mtocopy material. Documents from
this archive were studied carefully to reconstpast activities, and some of these archive
items are referenced in this dissertation. Theiaecbf the Kazakh Research Institute for
Plant Protection was also studied to gather datataffi statistics and to review scientific
reports and grey documents. Personal ties were rtamgoin gaining access to these
documents; normally access would not be granteoh toutsider.



Literature, documents, media and press coveragbkeopast and current state of the
farming sector, agricultural research and the pbaatection service in the Soviet and post-
1991 periods were also reviewed.

Photographs were taken of deteriorated and disetntarming and social
infrastructures to provide ‘material evideritfsr the arguments made in Chapter 2. Photos
taken at village markets provide material evidefozeChapter 3 about the illegal pesticide
trade in contemporary Kazakhstan. Pictures of S@reeresearch equipment in the Kazakh
Research Institute for Plant Protection were tatemprovide material evidence for the
points made in Chapter 4.

1.3.4 Fieldwork period

Formally, this PhD project started in January 200% fieldwork for this study took place
in July-October 2005, April-September 2006 and Magust 2007. Thus, in sum, 14
months fieldwork was carried out during three yelrsaddition, | did a pilot study for this
research in 2004 while being employed at the KazBisearch Institute for Plant
Protection. This allowed me to become acquainted some research actors and sites, and
allowed me to conduct preliminary interviews andkedhe first observations. Hence,
before commencing the actual research, prelimifargings helped to compose the
research design and develop a research strategy.

1.3.5 Research sites and case studies

This research was carried out in two regions of dkhstan: the Almaty region in the

southeast and the Semey region in the northeasteMrere two main reasons for selecting
these two spatially separate regions. First, teehambroader research context for drawing
inferences about certain socio-economic (e.g. thasiibution or farm types), technological

(e.g. farming practices) and natural phenomena égm-climatic conditions). Second, a
long familiarity with both regions saved time incbening acquainted with the research
sites and actors.

The selection of the cases for each empirical @napad a purposive character
(Bernard 2002, Mason 2002, Yin 2003), in ordereweal the situation on the ground and
support a particular argument developed in the telmapin question. Three kinds of
argument were developed throughout the empiricalpths, viz.: developmental (how
something has developed), mechanical (how somethiatks or is constituted) and
comparative (how a social phenomenon is explaineach fa specified set of comparisons)
(Mason 2002). The developmental argument was agotstt to provide a detailed,
contextual and multilayered interpretation of datad to illustrate developmental processes
(in particular, the process of post-Soviet trapsitin an agrarian context in Chapter 2 and
the evolution of locust control system in Chapter&econd, the mechanical argument was
used to focus on how certain phenomena and pracegseate or are constituted in certain



contexts (in particular, IPM and pesticide use avi€t and post-Soviet context in Chapter
3, and plant protection research in the Soviet tiedpost-Soviet periods in Chapter 4).
Third, the comparative argument aimed to draw exqilary significance from a specified
set of comparisons (all chapters). The qualitatesearch was particularly useful here,
since its sensitivity to context increased the opputies for developing meaningful points
of comparison between the material in the four eitgdichapters.

Chapter 2 reconstructs the Soviet agriculturalrggtty using and cross-referencing
information obtained from interviews, archival dowents and the literature. This analysis
benefited from rethinking personal observations enad the 1980s, when | lived in
sovkhozSotsialistic(Socialist) in the Semey region. It was relativeBsy to characterize
Soviet farming setting because of its homogenaitiiough rather more difficult to picture
the extremely heterogeneous post-Soviet agriculaeting. In total, 21 crop production
farms of various sizes were studied. They had miffe technological processes,
infrastructure, division of labour and access fouis and machinery. In this research, the
sizes of farm fields used for crop production vérim one ha to 3,000 Ra.Farms with
different amounts of arable land were purposivalested to compare the way in which
different types of agricultural producers operateaad deal with pest problems.

Soviet era data on Integrated Pest Managementapt€h3 were obtained from the
archives of the Kazakh Research Institute for PRmtection and the Alma-Ata Obl8st
Plant Protection Station and its raidmanches. Moreover, a complete review was made of
the contents of all the issues of #hiéUnion Journal of Plant Protectiobetween 1935 and
1991. Information about the pest-control reseanth practices since 1991 was obtained
through a study of recent issues of the jourREnt Protection (and Quarantine) in
Kazakhstaf interviews with farmers, plant protection researshand practitioners and
from own observations made in the Almaty and Seragions.

The Kazakh Research Institute for Plant ProtedfiiRIPP) was selected as a case
study for Chapter 4, to highlight the evolution adrarian science and the pest-control
research agenda before and after 1991. KRIPP mddcin the Almaty region in the
southeast of Kazakhstan. An internship in 1998 rdurmy bachelor study and my
employment at this institute since 2002 gave mé&ance to establish a rapport with its
personnel (most of whom | interviewed for this sfu@dnd to know the dynamics and
conditions under which KRIPP has to operate. Shaogether grey and sunny days in the
working environment and mutual support in infornsgliations allowed building a high
level of trust and rapport with many employees. dddition, | established good
relationships with managers and researchers ofRésearch Institute for Potato and
Vegetable Farming and the Research Institute fabkr Farming in the course of joint
projects, and this helped in carrying out uncomsé@ in-depth interviews for this study.

In Chapter 5, locust pests, namely the ltalian Isb¢@Galliptamus italicusL.) and
the Asiatic Migratory LocustlLocusta migratoria migratorid..), served as a case study in
order to examine from an interdisciplinary perspectthe co-evolution of locust
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populations, land-use systems, knowledge aboutstecicampaigns against them and
institutions in Soviet times and in the post-Soyietiod.

In general, all four empirical chapters are lingrta demonstrate that knowledge
development, technological processes, farming igestand institutions related to pest
control heavily depend upon the political and samonomic situation, and cannot be
explained through an exclusive focus on scienéifipects.

1.3.6 Data analysis

Data analysis was based on cross-checking infoométom documents, the literature,
media, own observations and interviews. The amali@stused on the period 1967-2007
when interviewees witnessed events personallynfasmation obtained from them orally
was important. Archival documents and literaturerses gave insights into earlier periods,
from the establishment of the Soviet state. Thusotal, a period of about 90 years (1917-
2007) was analysed.

A computer program (Atlas.ti 5.0) was used to assith the qualitative analysis,
by providing data storing, retrieval, structuringdaprocessing. Most of digitally recorded
interviews were literally transcribed and incorgerhinto Atlas.ti 5.0 for further analysis.
A list of codes and related key words was compdsednalyse the interviews, identify
analytical categories and concepts and to compack liak them to each other (see
Appendix 1.1 for illustration of an activated windof Atlas.ti 5.0).

Emotions expressed by interviewees during the vigess were also noted, and
linked to various arguments made in the thesis.ifgiance, it was noted that interviewees
were often inspired and passionate while talkingualprofessional activities or livelihood
in the Soviet past, but less enthusiastic whenirtgllabout the post-1991 period. These
swings in the moods of interviewees can be regaagedmotional evidencéwhich often
points to institutional values among informants.

1.4 Agro-geographical profile of the Republic of khizakhstan

Kazakhstan was one of the 15 constituent republighe Soviet Union. It is located in
Central Asia (sometimes known as Middle Asia). Wathotal area of 2.7 million square
kilometres, Kazakhstan is the ninth largest coumrythe world. It stretches from the
Caspian Sea and the Volga River plains in the weshe mountainous Altai in the east,
and from the foothills of Tien-Shan in the southd asoutheast to the West-Siberian
lowlands in the north. The country extends mora tB@®00 km from east to west and 1,700
km from north to south. It has borders with Russi#he east, north and northwest (these
two countries share one of the longest land boretise world of 7,591 km.), Uzbekistan,
Kyrgyzstan and Turkmenistan in the south and Cimrihe southeast.
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At the same time, Kazakhstan is one of the mossspapopulated countries in the
world, with 5.6 people per square kilometre. As écember 2006, the Kazakhstan
population was 15.4 million people (Agency for &ttats of the Republic of Kazakhstan
2007). About 57% live in urban settlements and réra@aining 43% in rural areas. This
makes agriculture a key activity for almost halé thopulation. As of 2006, Kazakhstan
administratively is comprised of 14 oblasts (praes), while the oblasts are subdivided
into 168 raions (districts).

Kazakhstan is a landlocked country that is equadisfrom the Atlantic and the
Pacific Oceans. Its remoteness from the oceansndietes the climate of the country. The
climate is sharply continental with long cold wirgeand comparatively short, yet hot
summers. It is arid and semiarid with an unevetribigion of natural precipitation. The
average temperature in January varies between -BERC -4°C, while the average
temperature in July fluctuates between +19°C t@26he temperature may go down to
-45°C in winter and rise to +45°C in summer. Thapping season lasts from 105 to 165
days, and is longer in the southern regions. Anpugatipitation in the arable zones of the
country is quite low, (only 150-320 mm) with theception of mountainous areas, where it
is between 460-880 mm per annum. Most of the pitatipn falls during autumn, winter
and spring, which means that during the croppirag@e in the summer there is a shortage
of moisture in the soil.

In 2006, 18 million ha of land was used for ardialening (with about 3 million ha
of this under irrigation), 5 million ha for haymalkg and 188 million ha for grazing (most
grazing land is natural pastures). Livestock hudbars a traditional and important part of
the agricultural sector. Sheep breeding is predantjnwhile cattle, horse and camel
breeding are also well developed. Animal husbanagounts for about half of the
production value in agriculture and crop productionthe other half. Kazakhstan is also
one of the world's major wheat producers and erpartMost wheat production is
concentrated in the northern wheat-belt, wheres igrown under rain-fed conditions. In
2006, Kazakhstan produced 18 million tons of whegporting about 6 million tons. Other
important crops grown in Kazakhstan are barley, nyaize, rice, potatoes, soybeans, sugar
beet, cotton, tobacco, sunflower, flax, buckwhesat gegetables. Orchards and vineyards
are widespread in the southern part of the country.

With its large territory Kazakhstan has a greatedsity of agricultural pests that
reduce the quantity and quality of yield of theseps. There are about 50 species of
polyphagous and more than 100 species of spedailisect-pests, more than 70 diseases
and about 120 weed species that cause problemepnpcoduction (Sagitov 2002:12). A
broad range of pest organisms over vast territariakes plant protection an essential part
of agricultural production in Kazakhstan.
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1.5 Notes

! In this thesis, an agricultural pest is defineddully, as a living organism (rodent, insect, mite,
nematode, fungus, bacterium, virus or weed) thamadgs crops, affects crop development or
reduces quantity and quality of yield before oeafharvest. The terms ‘agricultural pest’, ‘pest
organism’ and ‘pest’ will be used interchangeably.

ZA pesticide treadmill — is a metaphor to express fihocess of pests becoming resistant to the
effects of pesticides, which means that higher slose new and more potent, pesticides are
required, to which pests sooner or later becomistees again. There is no end to this spiral.

3 This city was named Verny (1854-1921), Alma-At@Z1-1993) and Almaty (1993-now).
* ‘Material evidence’ (Paul Richards, personal comitaition, 16.02.2006).

® For the sake of indicative categorization accordmtarm size, | distinguish farms having 1-50 ha
as small-scale, 50-500 ha as medium-scale and thare 500 ha as large-scale. In Chapter 2
various farm types and sizes in post-Soviet Kazakhwill be discussed.

® Oblast [n Russiah — an administrative division of the territory dhe country into
regions/provinces. Alma-Ata oblast before 1991 peedi 105,210 square kilometres. It consisted of
11 administrative districts with 39 kolkhozes artisbvkhozes. Total cropping area was 839,556
ha.

" Raion in Russiah— an administrative sub-division of the oblastglish equivalent — district.

8 Since the collapse of the Soviet Union, &ieUnion Journal of Plant Protectiohas become the
Russian Journal of Plant ProtectioBince independence in 1991, trmurnal of Plant Protection
in Kazakhstanwas issued for the first time in 1997. It was mapd Plant Protection and
Quarantine in Kazakhstam 2001. Because of financial constraints, onlyi@ues have been
published between 1997 and 2007.

® ‘Emotional evidence’ (Paul Richards, personal comitation, 16.02.2006).
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Chapter 2

Knowledge and agrarian
de-collectivization in Kazakhstan



2.1 Introduction

The relative viability and efficiency of large-sedlarming and smallholder agriculture is a
topic of constant debate in agrarian circles. ®fite collapse of the Soviet Union in 1991,
many observers hailed the opportunity to re-intoedfamily-farm agriculture in former
communist countries, as this would improve efficien However, more than fifteen years
later large farm enterprises continue to dominagedgricultural landscape and, in several
countries of the former Soviet Union, they stilnt@l most of the arable land (Davydova
and Franks 2006, Kitching 1998, Spoor and Viss&12@004, Visser 2008, Wegren 2004,
2006, 2007).

This chapter examines the post-Soviet transformatd the farming sector in
Kazakhstan. It first describes the transformatidrthe agrarian structure and the new
ordering of large farms and smallholdings in thentemt of changing socio-economic,
political and technological relations. This pairiaoalysis follows a relatively conventional
approach in explaining these changes by providinghestorical description of major
agrarian policies and the changing economic contdkidentifies the major changes in
land use, farm types and farm sizes and how stégeventions influenced access to land
and other inputs during the different stages afiditeon. The chapter then moves to an
analysis of how different actors perceive the tiamsation of agriculture, livelihoods and
social infrastructure in rural areas since indepecd, why they talk about this period in
terms of crisis and chaos, and why many people hafeeling of nostalgia for the Soviet
past. The chapter subsequently examines the fdéiecsvledge and the remarkable loss of
knowledge in the transition process. It describies technological rationale and the
organization of knowledge within Soviet agriculttaerd examines what has happened to
those knowledge structures. It argues that thedd&nowledge and the lack of knowledge
are the key elements of the crisis in agricultuiterathe collapse of the Soviet Union.
Neoliberal ideology, which informed much of the ipglchanges in the transition period,
has severely constrained the maintenance of eakernp protection knowledge required
for sustainable forms of agriculture.

This argument is a preface for a discussion ofdimise of knowledge-intensive
IPM in Chapter 3, the collapse of the plant protectesearch system in Chapter 4, and the
lack of interest in maintaining knowledge about ptem ecological processes and pest
problems that require collective action as elalsara Chapter 5.

This argument about the fate of knowledge undelilmeal driven changes also has
implications for theoretical perspectives on aguarichange. Our starting point for
interpreting agrarian change begins with generalrazaconomic descriptions of larger and
concrete formations but then descends to a more-egsl analysis of the conditions that
structure these forms of production (cf. Friedma®80). The focus on knowledge
employed here coincides with the work of severabtars who recognize that agricultural
labour processes contain specific intrinsic stmegue.g. Benton 1996, Mollinga 1989,
Veldwisch 2008, Veldwisch and Spoor 2008). Trabour processapproach includes
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studying the division of labour, the organizatioh work, tasks, hierarchy, control,
technology, tools, knowledge, skills and the meainproduction (Thompson 1989). The
Soviet agricultural labour process was organizedra large-scale, highly mechanized and
knowledge intensive farming systems. The labowcgss approach has been used to
demonstrate the importance of analysing procedsdsskilling and reskilling as a means
of understanding agrarian change (e.g. Stone 200R)s chapter examines whether and
how such processes occurred in the post-1991 ti@mgperiod in Kazakhstan. This
theoretical position means a departure from theonahat knowledge and skill are just
another input (or external) factor that can be aegun discrete units (Jansen et al. 2004).
Rather, as will be argued below, one can have rdiffe degrees of access to relevant
sources of knowledge. Practical knowledge implies$ just blindly following given
prescriptions, e.g. regarding pesticide or feeiliapplication, but combining previous
experiences with an interpretation of the existaigiation to guide practices. Equally,
skills owe their existence to a constant renewabuph practical action and turning
knowledge into skills always involves a learningipe (Sigaut 1994). These aspects make
it more difficult to assess the impact of knowledgel skills on efficiency or productivity
than other, more measurable factors such as famn isiputs and outputs levels of farms or
the size of the labour force.

The importance of a better theoretical considematad the relation between
knowledge and skills and technology (and in paldicagricultural labour processes) is
illustrated by the exchanges between Griffin et(2002) and Kitching (2004). Griffin et
al. (2002) defended the need for redistributived legform on the grounds that small farms
tend to be more efficient than large farms. In #@mpirical part of their paper, they
associate the decline of agricultural output dutimg transformation of the former Soviet
Union with macroeconomic imbalances, very high saté inflation, falling rates of
investment, a declining level of mechanization &idting labour productivity. According
to Griffin et al. (2002) land reform really only @ared in name and collective or corporate
farms continue to dominate and land continues taW@vated collectively. The many
smallholdings that exist are mostly a continuatdrthe former household plots, but these
households lack proper support, access to credihput markets. They argue that the
failure of land reform is related to the absence imdtitutions (land market, state
procurement, input markets, etc.) required by dméders. Kitching (2004:167) disputes
the land reform agenda put forward by Griffin et @002), arguing that the division of
labour in the later years of Soviet agricultureofrcing basic grain crops and beef and
dairy cattle on large farms and the bulk of hottio@l crops and smaller animals on small
farms) wassensible enough Kitching (2004) makes the case for a dualisdelof post-
Soviet agricultural reform with (privately owneddamanaged) large farms producing basic
grains and large animal products and small farrpesslucing other foodstuff.He does
not, however, qualify why he considers it ‘sensibfeough’ that large farms continue to
produce as large farms instead of splitting up, whby it is difficult to let small farms
benefit from redistributive land reform. We integpthe notion of ‘sensible enough’ as an
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implicit reference to what can be conceptualize@ asere technical element of the labour
process: the knowledge and skills required to maetgriculture under given conditions. It
is implied in Kitching’'s response (Kitching 20049 Griffin et al. (2002) that this
knowledge and skills is relatively fixed and canhet readily changed in a transition of
large-scale to medium or small-scale agricultuRemore explicit recognition of the core
role of knowledge and skills in agricultural laboprocesses could help to resolve this
controversy.

This chapter looks at changes in knowledge andsskil order to understand the
constraints and possibilities facing the agrarr@mgition process in post-Soviet societies.
It highlights how the knowledge and skills shaplkd tlevelopment of Soviet agriculture
and have continued to shape post-Soviet agricultukéazakhstan. It also looks at what
happened when some knowledge became obsolete wiosis changed and when
knowledge is lost or not maintained.

2.2 Agrarian transition in Kazakhstan

Agrarian change in Kazakhstan has evolved in pr&dl political economic changes in
Russia ever since Kazakhstan joined the RussiarirErmpthe 18 century and continued
to do so throughout 70 years of a common Sovidtdug. Even in the post-1991 period,
with a drastic reduction of agricultural exportsRoassia and diminished support for the
agricultural sector, the new Kazakhstani econonoieccigs have closely followed Russian
policy-making. In the Soviet era Kazakhstan, whipbecialized in cereal and meat
production was, to borrow Laird and Chappell’'s (1326) words, ‘Russia’s agricultural
crutch’ (or to put it more precisely: USSR’s agtiawal crutch). Khrushchev’s Virgin
Land Campaign particularly targeted Kazakhstan. 1960, Kazakhstan produced 0.7
million tons of meat and 10.5 million tons of cdse&2.4% of the USSR’s total production
(Churin 1962:324). This increased significantly X@l million tons of meat and 27.4
million tons of cereals in 1987 (State Committee &tatistics of Kazakh SSR 1989), a
significant share of the agricultural output of tH8SR. The collapse of the Soviet Union
resulted in a crisis in agriculture. Crucial agpexf this crisis included: a disengagement of
the state from the rural economy; the break upghefSoviet inter-republican trade links; a
strong disparity between the pricing of inputs d€fifited) and farm outputs (regulated and
set at low levels); the unavailability of credit daman underdeveloped marketing
infrastructure (Deberdeev and Idrisov 1997, Gra@(RKaliev 2003, Spoor 1999). The
following sub-sections describe this agrarian srisi more detail, together with the
vacillating course of Kazakh agrarian policieshe transition period.
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2.2.1 Post-Soviet land policies and the farm privai@atprocess

After the disintegration of the Soviet Union in 19%he government of Kazakhstan cut ties
with the centralized planned economy and took dilmer@al course that sought to establish
a free market economy. The government led the fanvatization and the top-down
restructuring process, abolished subsidies andtsréml agricultural producers, regulated
farm output prices, liberalized input prices anthoged protection from external market
forces. Since the post-Soviet era Kazakhstanswtural policy has passed through three
identifiable stages.

In the first stage, which started in 1992, privatian remained largely an intention
on paper, with little actual change in farm struetand ownership. Former Soviet farms
were legally registered as either ‘collective eptises’ or ‘private enterprises’. The
revision of the Civil Code in 1995 abolished thesgegories and introduced three new
legal statuses: ‘Producer Cooperative’, ‘Econondartnership’ and ‘Joint Stock
Company’. The first transfer of control over lafndm the state to farming units was laid
down in the Presidential Decre®n Land of December 22, 1995, which included a
provision for 99-year long-term land leases to vidlials and legal entiti€s.Land
remained state owned.

The second stage of restructuring started in 19@l7 ia contrast to the first stage,
involved not only an expanded privatization butoaln incipient individualization of
property. A law On the Peasant Farmssued in March 31, 1998 added the category of
‘peasant farm’ (see further in the text) to theséhtegally recognized forms of farm units.
Local authorities were obliged to issue land tbetificates and define property shares for
farm employees. These property shares definedithdils’ share in the property of former
collective farm including livestock, farm machineaynd equipment and buildings. The
certificates generally did not demarcate the irdliai plots of land (Gray 2000) so
individuals acquired entitlements to ‘virtual’ skarin the land within the farm entity rather
than obtaining control over a defined piece of ptaidand. In practice, the plots of land
were only demarcated when individuals decided &wdethe larger entity in order to farm
independently. Further changes in land legislatime with the lawOn Land of January
24, 2001, which reduced usufruct rights from 994fb years. Article 124 of this law
obliged holders of land titles to personalise, wittihree years, the specific land plots that
were previously no more than a virtual share in ldre stock of the collective. After
demarcation and personalization, the land couldsbb-leased to other agricultural
producers or farm entities (such as large agricallttirms), with no obligation for the
holder to be personally engaged in farming. Thisdl law paved the road for a full
transition to private ownership of land througheavriand code, issued in 2003.

The third stage of the privatization process ofmfarwas initiated with the
introduction of private ownership for land withinet new Land Codé of the Republic of
Kazakhstan, issued on June 20, 2003, which finaliywed agricultural land into a
commodity. The government set a deadline (Janlifigf 2005) for land-titleholders to
reach an agreement with the state over the purcbagid-year lease, of specific plots of
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land, for which a buyer would receive @ertificate of ownershipand lessee would get a
‘Certificate of lease Individuals buying land had up to ten yearspty for the plots of
land but they could only sell, lease, mortgageother legally permissible deals with the
land once it was fully paid for. Individuals leagitand were obliged to be personally
engaged in farming and had no rights to sub-leakat was allowed previously. Owners
and lessees can farm individually or contributartkend to the land-stock of other legal
entities engaged in agriculture, with the lesseegoemployed by that particular entity.
Hence, it was only after fourteen years of indegeice and a number of different laws and
regulations that individual farming, combined witldividual control over land, became a
possibility. This long transition period refle@a ambivalence in policy about the desired
structure and scale of farm units, and the buntikggbts that land owners could have over
land. The origins of this ambivalence are less artgnt to explore here than its
consequences for the farming sector.

The top-down organized privatization of farm assatsl land took place in a
context of uncertainty about the direction and scopthe transition process, giving local
administrators and former managers of collectivenfaa lot of room for manoeuvre.
Interviews carried out for this research showed tbeal dwellers from different parts of
Kazakhstan saw the farm manager as playing a Key woth the redistribution of farm
assets and land being critically dependent on timesty and dignity of individual farm
managers.

There were many stories told about farm workers wde@ived nothing. In other
cases, people had to push very hard to get tharestand some gave up demanding. The
following quotation from an interview with a formkolkhoz worker in the Almaty region
illustrates the key role of managers in the reitistron process (transcribed Interview
07/10/2005, with field note observations of expi@ss of emotions):

Q: Who was redistributing farm assets and land?

A: The farm management did as they wantmagfy]. The chairman of our
kolkhoz [gets very angiy..such a...Eurses him with her right fist waving
on the air] grabbed everythingnjoves her arm as a child grabbing a toy
when somebody wants to take it ajvayle grabbed everything, the milk
farm with its cows, the land and the farm machinehy our kolkhoz, the
redistribution of farm assets and land was unf&werything depended on
the manager. The manager of kolki¥ PartSiezdkolkhoz named after
24" congress of the Communist Party of the USaRYy redistributed the
farm assets and land among his workers. But oufs[again gets very
angry] grabbed everything and no one could do anythingybe he has a
strong ‘krisha’ [roof’, meaning having personal ties with authced) that
let him boldly grab everything. The same happersd sovkhoz
Tomarovskogowhere farm workers were left without any shardaoid or
assets. There was a big scandal. This sovkhozawesy rich one, with
vineyards, orchards, vegetable production, tobafietds, numerous
livestock and farm machinery. An uncle of my husbéved and worked
there his whole life, and he received nothing. iThwnager cheated them
and sold all the farmland and assets to ‘krutijardon - here, she means
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‘rich and powerful outsider$’
Q: What did farm workers do?
A: What can ordinary people do against ‘krutikh’?

Apart from illustrating the central role that farmmanagers played in the
redistribution process this quote also highlightte timportance of ties between the
managers and the authorities. Equally, the reéeréa the manager who redistributed the
land amonghis workers reflects the importance of personal artdmanial relationships.
Workers continued to consider themselves as a mewibe collective rather than as
individuals engaging in new contractual relatiopshihat they had to negotiate and defend
themselves. Incidents of maldistribution and apgedion, such as the scandal referred to
in the quote, occasionally received national mexheerage but never led to larger scale
organized resistance.

The central role of the farm manager in the reithstion process and the possibility
of appropriation (part of what Harvey (2003:144)Iscé&accumulation by dispossession’)
was confirmed by farm managers who had redistriblaad and property more equitably.
The concept of ‘accumulation by dispossession’rsefi short, to the robbing of people’s
rights and resources. An instructive example isrenér manager of a sovkhoz with 2,500
ha of arable land under mixed production who nown®wa 55 ha peasant farm in the
Almaty region. He remarked that he could haveegothore land by using his position and
that other colleagues bit off 200, 300 or even BAGor themselves. However, he did not
do so because he ‘did not want to be cursed areti iat the villagers’. In 1996, he first
redistributed land shares to the workers, each evggktting 1 to 10 ha depending on their
employment history in the sovkhoz. His personalrstwas only 10 ha and his wife got 5
ha. He acquired the other 40 ha of his 55 ha faloh by ‘buying out’ concession rights
(pravo ustupki from emigrating ethnic Germans, Polish, Russams Ukrainians in 1996-
1997° This manager did not use his position for expatjon. However, he knew the
needs and strategies of other shareholders, andenteas used this information to buy their
shares and entitlements at favourable times ors.ratéhe top-down character of the
privatization process, the information imbalance #ime unequal distribution of land and
property shares were also evident within a surde§00 households carried out in northern
and south-eastern of Kazakhstan (Peabody et aD:28®). Thirty nine percent of the
households interviewed in this survey respondetttiey did not know what privatization
meant and 29% said that privatization options anplications were never discussed with
them. Thus, the privatization of the agricultusakttor in Kazakhstan was developed and
carried out without the involvement of a broad abtiase and with little effort made to
inform rural people of their rights, opportuniti&sd responsibilities.
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2.2.2 Bringing the state back in

The neoliberal reforms to foster the transitionaoplanned economy to a free market
economy turned out to be a shocking devastatiothénfarming sectot.Before 1991,
Kazakhstan fully provided for its own food securityith domestic production of many
agricultural products (e.g. wheat, meat, potat@sggufficient to meet internal demand.
By the end of the 1990’s neoliberal economic pebkdnad severely aggravated the crisis in
Kazakhstan’s rural economy and had done little dlves the supposed inefficiency in
agricultural production inherited from the Soviedripd (Baydildina et al. 2000, Kaliev
2003). The high share of the agricultural seatothe GDP — 24% in 1970 (Kembaev and
Komlev 2004:54) and 34% in 1990 (Ziyabekov 2006:déglined very rapidly to 8.7% in
2001 (Agency for Statistics of the Republic of Kidzstan 2002a). The decline in the
agricultural sector threatened the country’s focetusity (Baydildina et al. 2000,
Kurganbayeva et al. 2002, Satybaldin et al. 200jalkov 2006) and recognition of this
by the government led to a more interventionish&a following Russia’s steps (after
1998) to ‘bring the state back in’ (Wegren 2007618 the early 2000’s the Ministry of
Agriculture introduced a new set of policies desiiio mitigate against the devastating
effects of the transition policies, to make agtietdl producers more competitive in the
world agricultural market and to meet the countriged security needs. The starting
document was theState Agro-Food Programme for 2003-20@5’ears of Village’),
formulated in 2002. Its primary objective was teetinational food security by providing
assistance to agricultural producér&urther policy documents followed: thé&tate
Programme for Development of Rural Areas in 20022@nd a policy document orOh
the Sustainable Development of the Agro-Indus@iainplex of the Republic of Kazakhstan
in 2006-201Q0 These documents reflected a new political vieghat the earlier
restructuring of the agricultural sector had causede harm than good (Cummings 2005).
Legal instruments such as the la@n'the State Regulation of the Development of gre-A
Industrial Complex and Rural Areagissued on 8 July 2005) further extended this
interventionism. Interviewees in this study saw finst decade of the post-Soviet agrarian
transition in Kazakhstan as a period of destrugtgtagnation and demoralisation, and the
years since 2003-2004 as the beginning of recovesyn the shock of transition.
Expressions such asdchali podnimat golovu(started to get up) omachali prixodit v
sebya (started to regain consciousness) were very comaraong farmers who survived
the economic slump and institutional insecurity.
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2.3 Emerging farm types

Agrarian transition was intended to transform tlogi&-era farms into something new. In
1937, there were 193 sovkhozes (soviet state faamd)7,483 kolkhozes (collective farms)
in Kazakhstan (Kembaev and Komlev 2004), but owee tmost of these kolkhozes were
liquidated or merged into sovkhozes. By 1988, éheere 2,125 sovkhozes and 391
kolkhozes (State Committee for Statistics of KazaBBR 1989Y. Over time the
organization, management and labour process in faoth types became so similar that
there were few practical differences between théerhis chapter therefore uses the term
‘Soviet (collective) farimto describe both the sovkhoz and the kolkhoz.thdre was a
difference between these two types of farm it watheir allotted areas. The average size
of a sovkhoz in 1961 was 107,100 ha, includingyrast grasslands and arable land, with
an average 19,400 ha of arable land (Churin 1962:8he average size of a kolkhoz in
Kazakhstan was 37,000 ha, with an average 10,6Qff heable land of (State Committee
for Statistics of USSR 1988). Farms in Kazakh S@®#e on average 2 to 3 times larger
than in other Soviet republics. While policymakersre convinced that the Soviet type
collective farms should be privatized, they wemslelear about what to replace them with.

The privatization and restructuring of these Sowellective farms was a long
process from which a wide range of agriculturalkegmtises has emerged. At one extreme
former farm employees have become independentudigmial producers, varying in size
and income; at the other extreme, large Soviet Sahave been transformed into large
commercial farm enterprises that continue to empl®r shareholders. By the end of
2006 there were 173,132 active agricultural enigeprin Kazakhstan, including 65 state
farms? 5,224 private agricultural enterprises — in thenfoof various economic
partnerships, joint stock companies and producepetives, and 167,843 peasant farms
(Table 2.1). Despite the large number of peasamg they only cover 36% of the total
cultivated land in Kazakhstan, compared to the 6@8¢ered by large agricultural
enterprises (Table 2.2). Thus, a small numberfd agricultural enterprises continue to
occupy much more of the cultivated area, despi#dalge number of peasant farms. Table
2.1 shows that in 1990, before the collapse ofUB&R in 1991, there were already some
non-state agricultural enterprises and peasantsfanniKazakhstan, created in the wake of
the perestroika reforms after 1985. The USSR Heshdy constructed a basic legal
platform for privatizing state enterprises and leadorsed economic diversification (via a
number of legal documents such@s private entrepreneurshin state enterprises and
their privatization On private farm On cooperativeand On land reforn). Most large-
scale private enterprises were established initbephase of the transition period and the
majority of individual farmers started up in thelg@2000s, mainly as a consequence of the
1998 lawOn the Peasant Farmand the 2008and Code

In Kazakhstan (and in this thesis) the notion oéagant farm’ is used quite
differently from its standard use in the rural sbogy literature. It is a much larger
category than the classical object of peasantesudfccording to Article 1 of the la®@n
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the Peasant Farnissued on March 31, 1998) a peasant farm is ééfas a joint family
labour union in which individual entrepreneurialtadties are directly linked with the use
of land for agricultural purposes to produce, preseand market farm outputsThe term
‘peasant’ here is an official translation into Eseflof the termuapyal/sharuafrom Kazakh

or kpecmouanun/krest'yaninfrom Russian. Many peasant farms are actuallyeldarms:
13.9% of them have 50-200 ha of arable land, 5% I280-500 ha and 2.7% have more
than 500 ha (Agency for Statistics of the Repubfiazakhstan 2002a). These areas can
be much larger when grazing lands are included.e @nthe main reasons for legally
registering as a peasant farm is that it bringsdaiction in tax liability and the assent of the
tax office for simplified bookkeeping and reportiasghemes, which in turn permits greater
flexibility in the way workers are paid. By way ekxample one peasant farm in the
southeast of Kazakhstan visited during this reseaovers 1,000 ha and is owned by the
former manager of a crop producing sovkhoz. Tagettith the chief agronomist of this
sovkhoz, he retained and privatized most of thelgecbon infrastructure and machinery,
bought out the land and property shares of manypdorsovkhoz workers, and hired the
best workers? Sharakhimbaev and Bildebaeva (2002) describe anpmsant farm in the
southeast of Kazakhstan with 1,400 ha of land, ¥ehp505 sheep and goats, 40 pigs and
27 horses and 6 tractors.

However, there are also many small peasant farnsseviemergence can be best
understood in relation to the evolution of coopges. For a time, collective farming
through cooperatives proved to be an appropriatéwal strategy for former Soviet farm
workers facing an insecure market environmténioint labour, commonly owned farm
machinery and relatively large fields (aggregatéatspof cooperative members) allowed
them to produce enough to stay in business. Howekiex changed after the new Land
Code was issued in 2003 (discussed earlier in @e&i2.1). While the Code was not
intended to break up the joint farming, a deadlimarrange ownership or lease by January
2005 generated this unintended consequence. Fhensible government offices did not
properly inform the farming community about the nlewd legislation and assist with legal
procedures to obtain a certificate about land oslmpror lease. Rumours were spread that
land-title holders must buy their plots at oncéeoivise it would be withdrawn by the Land
Committee and subsequently be sold to those, wiwtd douy it immediately. In 2004,
many rural title-holders, unfamiliar with legal rteass, panicked because they did not have
money to buy out their entitled plots. While thegre hesitating over what to do, land-
dealers were offering ready cash to moneyless dwallers and buying out their land at
low prices. As a result of this 126 agriculturabperatives collapsed in 2004 (Grigoruk
2006:44)*
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Table 2.1 Number of functioning agricultural enterprises in Kazakhstan

Type of agri-formations 1990 1995 2000 2005 2006
Total 4,918 36,285 81,078 161,962 173,132
Including:

State agricultural enterprises 2,223 1,405 74 65 65

Non-state agricultural enterprises
(includes economic partnerships,
joint stock companies and
producer cooperatives)

Peasant farms 324 30,785 76,373 156,978 167,843

2,371 4,095 4,631 4,919 5,224

Source:Agency for Statistics of the Republic of Kazakns{a002a, 2007).

The emergence of different farm types has also beeditioned by environmental
factors that favour particular production actistige.g. crop, livestock or mixed
production). The size of crop producing farms emf@rom 1 ha farms in the south of
Kazakhstan (producing fruit or vegetables) to 100,6a (wheat producing enterprises in
the northern wheat belt).

Between 1990 and 2000 there was a dramatic fathénarea under cultivation.
Table 2.2 shows that the area with cultivated lphinmeted from about 35 million ha in
1990 to about 16 million ha in 2000 (with a slightrease in the following years). In
Table 2.2 wheat, rice, potato and vegetables haea Iselected from the wider range of
crops grown in Kazakhstan because these are tlpde st@getative diet of the local
population. Wheat occupies most of the cultivateela in Kazakhstan, with much of it
produced by large agricultural enterprises (altimouge share of peasant farms has
increased) and between a third and a half of thisatis exported annualfty Rice is also
mostly produced on large farms, but also incredgimg peasant farms. By contrast
potatoes and vegetables are mostly produced oneholgs plots, mainly for own
consumption with some surplus being marketed. Elooisls often store enough of these
crops to consume them through the winter. Houskpldts remain relatively unchanged
from the Soviet time and are not officially regret® as farm enterprises (cf. Veldwisch and
Spoor 2008, Wegren 2008). Many workers on largerprises may have their own
household plot, which produce a large proportiothefpotatoes grown within the country.
Care should be taken not to confuse these housgihatisl with ‘peasant farms’, a legal
entity, usually managed by one single family buhetimes by two, three or more families.
This picture of different farm types, specializimgdifferent production activities, coincides
with Kitching’s depiction (2004) of Russia whereada farms produce grains and large
animal products much more efficiently than smallieos, while a mass of small farmers
continues to produce horticultural products. Maedigize peasant farms in Kazakhstan
produce grains, large livestock and horticulturabps.
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It is not possible to predict the direction in whithe agrarian structure will evolve,
nor do we have sufficient data to draw firm conidas about the relative efficiency of the
different farm types (even if we assume constamditions)** The data show that the
different farm types have found diverse ways toviser and to provide a livelihood for
managers, farmers and workers. The types of faamge from large entrepreneurial wheat
farms in vertically organized firms (a successfuategy when most trade took place as
barter; Peabody et al. 2000) to household ploivation of potatoes and vegetables. In
these circumstances efficiency cannot be measweddingle standard as different logics
are at play. Furthermore, analysing efficiency uregs taking into account the
interrelationships between different farm typestarms of the supply of labour, renting
inputs such as farm machinery, paying those wonkéis own a few livestock with fodder
or marketing each other’s outputs. We know theseractions have been important (cf.
Gray 2000, Peabody et al. 2000, authors’ obsemvatamd interviews) but we do not know
their precise role in local agrarian dynamics.
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Table 2.2 Area (ha) of different crops cultivated § all categories of farms

in Kazakhstan.

Year 1990 1995 2000 2005 2006
Total
g‘r:g"ated 35,182,100 28,679,600 16,195,300 18,445,200 18,369,100
including:
(Large) agricultural enterprises
35,011,500 27,316,300 10,855,400 11,137,200 11,391,100
Wheat 14,067,800 11,856,200 7,061,400 8,250,100 8,354,400
Rice 124,300 92,700 55,400 65,800 65,400
Potato 102,000 38,800 8,700 4,900 4,900
Vegetables 48,300 25,700 10,700 5,900 5,600
Peasant farms
13,900 1,111,400 4,847,800 6,871,300 6,655,100
Wheat 1,900 691,100 2,986,900 4,353,300 4,043,700
Rice - 1,600 21,700 19,800 22,500
Potato 100 3,600 17,200 24,500 27,100
Vegetables - 4.400 22,800 56,800 60,500
Household plots
156,700 251,900 492,100 436,700 322,900
Wheat - 4,600 65,000 44 500 27,700
Rice 200 500 500 100 100
Potato 103,800 163,500 134,400 138,800 121,900
Vegetables 22,500 46,000 69,100 91,300 78,100

Source:Agency for Statistics of the Republic of Kazakins{a002a, 2007).

27



2.4 Feelings of nostalgia and identification witlthe Soviet
collectivity

This overview of the how various farm types haveneoto emerge and co-exist in

Kazakhstan has not yet elucidated the problemsthaty workers and small farmers faced
in the process of restructuring. Before explormayv the transition period was a painful
and difficult period for many people, and how ibbght havoc in the agricultural sector,
we first discuss how the crisis gave rise to a gfdead feeling of nostalgia. This allows us
also to describe some of the main characterisfitheo Soviet collectivity to which these

representations refer.

Kazakhstani people tell strongly nostalgic naredginabout their lives in the Soviet
past. These express a strong appreciation of seetairity, stability in incomes, low food
prices and a sense of egalitarian communal lifettiey enjoyed in the Soviet past. These
feelings are in stark contrast to the current emment of ‘wild capitalism’ dikii
capitalism) in which people have experienced a devaluatiothei life savings, prolonged
uncertainty, insecurity, social differentiation amaddecline in their purchasing power
(interviews from this study, Nazpary 2002, Werne998). The Soviet collective
agricultural setting provided a form of social dality (in the Durkheimian sense),
fraternity and cooperatiolt.Contemporary rural society in Kazakhstan is nomréanoved
from the relative social cohesiveness that wasigeov by the farm community. Many
interviewees talked with inspiration and passioouwdttheir livelihoods and professional
activities in the Soviet past, but displayed muebsl enthusiasm and regularly became
angry while talking about the post-1991 period. ¢\t woman, who practices subsistence
farming on a 1.5 ha plot in the Almaty region frahtkee difference between the old system
and the current situation as follows (Field notetgrview 07/10/2005):

| worked for 40 years, never missing a single wagkilay. Now | receive a
pension of 9700 tengalout 65 USHper month. In the Soviet time with
my 40 years of working record, | would get aboud t@ubles pefore 1991,
one rouble was about one US& monthly pension. This would have
provided me with a prosperous retirement. From-rapath’s pension |
could buy a lorry of coal and a lorry of firewooddamy food stock for the
winter and still some money would remain for otttengs pecause prices
in the USSR were very IpwNow two months of my pension is even not
enough to buy a lorry of coabg¢cause after 1991, prices were liberalized
and everything became very expensivéf | had to rely on my pension
alone, | would not survive. Now, instead of haviegestful retirement, |
still have to work. At leasthlaving a piece ¢fland will not let me die of
starvation and | will not beg for food.

Her neighbour who participated in the conversasidded:
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In the Soviet time, we thought we were still builgicommunism for a
prosperous life. Now donsidering the severe hardship of the present
situatior] we understand that we actually used to live itmgwnism
[before 1991

These sentiments are very common among people ghember living under the Soviet
system. One survey among rural dwellers in tree1890s in Kazakhstan showed that 90%
of the respondents considered that they lived bdtieng the Soviet time (Peabody et al.
2000:198). Rural dwellers in Russia express simidstalgic perceptions (Koznova 2004).

2.4.1 Secure livelihoods in the Soviet collective system

Narratives about a ‘better’ Soviet past seem tmmfiemed by two elements. Firstly, many
stories refer to the more secure livelihoods ane flavourable socio-economic
infrastructure of the Soviet collectivity. Secopdindividual farmers, farm managers and
agro-technicians often mention the technologicglesiority of the Soviet farm. The
unsurpassed description of economic, socio-cultaadl political life in a Russian
collective farm by Humphrey (1983) is equally appble to collective farms in
Kazakhstan, since the Soviet farm took the samen fthroughout the entire USSR.
Humphrey analyses the collective farm as an ecomanstitution and its role as an
instrument of political and cultural integratiofhe collective farm acted as a ‘microcosm
of the state’ (Humphrey 1983:3), or as one of oierviewees, a former sovkhoz director
in the southeast of Kazakhstan, putsthie Soviet farm was the state within the state’
(Interview 05/04/2006). The ideology of uniformifyroduced similarities all over the
USSR, as Humphrey (1983:17) argues:

...constant efforts are made to try to bring aboudtate in which real
conditions are equal. One result of these eff@tan astonishing and
perhaps admirable uniformity in material life. the most distant corners of
the Soviet Union rural workers live in the samendtd house, wear the
same padded jacketdqtnik), eat the same brand of tinned sprats.

The similarity was not only material but also pobd, since all rural dwellers in the USSR
were subject to the same ‘code of ideological intgtumphrey 1983:17).

The typical Soviet farm in Kazakhstan was eithee darge rural settlement or
consisted of several spatially scattered sub-getttes with a single farm administration.
The farm community was made up of households whoneebers were employed in
various capacities in the farm as farm managemafft sigro-technicians, field workers,
‘mechanisators'® medical and education professionals and otHdrauseholds had home
gardens of up to half a hectare, 2-3 cattle, 5-i€ep, goats and poultry (‘domestic
husbandry’). From spring to late autumn privatelyaed livestock was grazing on
communal lands. For the winter, the collectivenrfasupplied its workers with hay and
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forage for their household livestock. The farmledive also provided basic social
services to its dwellers: a kindergarten, schawolals hospital or clinic, fresh water supply
station, bathhouse, library, cinema club, amateuactivities club, food and miscellaneous
shops, canteen and a sport stadium. The Soviasfarvested a significant part of their
revenues in these social infrastructures. A formanager of the Soviet farm in Almaty
region depicted the role of the farm collectivig/fallows (Interview 05/04/2006):

The sovkhoz dealt with all social, production onstuction issues. From
the sovkhoz budget we supported the local kindezgarthe school, the
cultural house, the library, the bathhouse, thdista and the swimming-
pool. For example, our sovkhoz made a net préfit.5 million roubles at
the end of the year and up to 70% of this money massted in social
infrastructure. Now nobody cares about sociabstiiucture, everything we
built has deteriorated or has been dismantled. ay guioducers think only
about production and profit; nobody cares aboupfeeand social life.

2.4.2 Knowledge in Soviet agriculture

The second storyline in nostalgic narratives camcevhat people consider to be ‘good
farming practice’ and contains two major themesiliy, the organization of labour and the
division of tasks in agriculture and, secondly, ligxel of mechanization of farming and the
high levels of specialization and coordination witthe knowledge structure. Together,
these made it possible to run the Soviet farm lasge-scale, knowledge intensive farming
system.

Farms consisted of several production divisionshemmposed of several brigades,
made up of several units. A mixed farm would spk@ in meat or dairy production
together with crop production. In such a settimg alivision, with its brigades and units
would deal with livestock and other division(s) u@wbe engaged in crop production,
including fodder and hay production. Other farmas,divisions, specialized entirely in
cereal, vegetable or fruit production. Farm sgemation was supported by highly qualified
professionals specialized to carry out specifik¢asThe managers of farms and divisions
were agro-technicians with a high level of agriotdt education. The heads of brigades
usually had received agricultural training at vomadl schools and the head of units were
usually experienced field workers. Although themter of workers varied from one
production group to another, a typical compositonld be a division of 200-300 workers
with brigades of 60-80 workers, divided into units 15-20 workers. Task assignment,
responsibilities and reporting were organized mamvaally (worker, head of unit, brigadier,
head of division, farm management, including claigfo-technicians and farm manager).
In turn, the farm management was responsible taligtect administration and the District
Communist Party Committee. The Party had sigmficeafluence over the rotation,
appointment and promotion of farm managers. Marsagesuccessful farms were often
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used to replace managers of poorly performing faonsvere promoted to higher official
positions at local, district and regional levelccArding to current narratives about the past,
this structure ordered information, defined clessks, built trust in specialized technical
knowledge and created the capacity to deal withrtelogical complexity of the Soviet
farming system.

The second theme conveys the central role of agoricians as the driving force
of technological processes and the carriers ofcaljural knowledge. On each farm a
dozen highly educated agro-technicians (agronomists and engineers) would lead and
coordinate all the production activities. Internglb-division based on specialized,
technical knowledge was often emphasized by thervigwees, and is supported by
archival data and own observations. As a formegddlier of a sovkhoz in the Almaty
region recalls (Interview 02/09/2005):

At that time our sovkhoz had 5 or 6 agronomistshiaf agronomist, a plant
protection agronomist, an orchard agronomist, aetage agronomist, and
a field agronomist.

In other situations a team of agronomists might alsntain specialists in seeds and agro-
chemistry.

Aside from specialization there was another cruelament: what was known as the
‘technological map’ (see Appendix 2.1 for an exaplEvery cropping season the chief
agronomist and his team of agronomists and engimaade a complete technological map
for each crop. It included all the required agmimmeasures, the irrigation schemes and
estimated the labour needs and costs of partioparations and inputs. The application of
fertilizers and pesticides, in terms of volume,itig) method, required machinery (possibly
including aerial spraying) and location, were pkashin great detail. The map also set out
the crop rotation schemé&Swhich were necessary to use soil nutrients effelytj to
maintain and improve soil structure and fertilityndato avoid pest and disease
accumulation. One example of the role of speaéslin within the farm illustrates the
intensive knowledge structure. Together with splests of the District Plant Protection
Station, the plant protection agronomist would digweplans to protect particular crops
from particular insect pests, diseases or weedsrong and causing damage on farm fields
or orchards. This plan was based on monitoring peganisms and forecasting their
population dynamics. A phenological table of majesect pests was drawn up, that
allowed them to plan the application of insectiside bio-control agents at susceptible
phases, to monitor population dynamics and to ptedamage periods. The crop
protection plan defined specific combinations ofcagmic, chemical, and/or biological
protection measures that would be carried out. &dmomic efficiency of crop protection
measures was calculated, based on estimates obskee of protection measures against the
cost of saved yield. A range of integrated peshagament measures was drawn up and
implemented and the crop protection plan was imm@ated into the master technological
map for a particular crop (Chenkin 1973).
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The farm-level agro-technicians were well conneaotgth the wider agricultural
knowledge system. They had access to agronomicuaenhandbooks, and the
recommendations of the All-Union, republican andioeal research institutes relating to
general or specific agronomic issues; which wetheeiapplicable to a wide range of
climatic conditions found within the USSR or adapte local conditions. They regularly
received updated information on agronomic practfo@s agronomic journals. The farm
agro-technicians collaborated with the research ngomty of 32 agricultural research
institutes directly or via 28 experimental reseasthtions and 45 experimental farms
established throughout Kazakhstan. Researchersedalists from the various research
institutes and agricultural research stations @tinvited farm agro-technicians to attend
conferences, seminars and trainings, so they ciwaitgsfer new knowledge back to their
own farms. Every off-season period the chief agaicians organized trainings for their
staff, inviting researchers from the research tuats, lecturers from universities and
polytechnic institutes and specialists of the agtizal research stations to visit and share
their knowledge.

However, the knowledge intensive character of &darming was not necessarily a
guarantee that agriculture would be successfumeSwould argue that the investment in
this knowledge structure was part of the inefficipof agriculture as it was very costly.
This view corresponds with representations of thsiscin Soviet agriculture that were
constructed during the Cold War (e.g. Hedlund 198dofsky 1974), which negatively
depicted all aspects (institutional, structurafjamizational, etc.) of the Soviet system and
reduced all the developments to the effect of theab collectivization that occurred under
Stalin. In somewhat different terms, one couldtend that investment in the knowledge
structure was part of the inherent drive of différéevels of the production structure to
procure resources (Verdery 2068)To answer the question as to whether investmeanin
intensive knowledge structure was efficient wouldtfrequire a discussion about what
efficiency means under different conditions (ais itlear that the rationalities of capitalism
and communism differ and that one cannot simplyesssefficiency’ in universal and
neutral terms). Such an analysis is beyond thpesob this chapter. But we can at least
recall here some arguments which suggest thateneitie scale of agricultural production,
nor its collective form, necessarily constraine@ tjuality and quantity of agricultural
production. Kazakhstani informants emphasized thate were periods of economic
prosperity under socialized agriculture in thetthiyears before the collapse of the USSR
(1960-1990).

According to interviewees it was not primary protime, the production of crops
and livestock, which caused most problems but mtire processes of storage,
transportation, trade and distribution (retailingfzormer vegetable agronomists spoke
frequently of the spoilage of farm outputs in strdacilities. All of them said that their
task was to fulfil the assigned quota by growingegtain amount and quality of vegetables,
including potatoes. In many seasons, they excettuise targets and received bonuses for
that. At the end of the season, the state boubtiteafarm outputs at guaranteed prices and
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delivered them to fruit and vegetable storage iteesl (plodo-ovoshnaya bazdocated in
the cities. The subsequent destiny of the farnpustwas not the concern of agricultural
producers, but they knew about the spoilage ofvdedd outputs in storage facilities.
Kaliev (2003:175) estimates that the USSR annyaibguced up to 80-85 million tons of
potatoes of which, at maximum, only 56% were deédeto consumers. The remainder
was spoiled. According to Kaliev, this was a resifithe backwardness of technologies of
storage, transportation and processing and therdedeloped marketing system.

The view that collective farming was not ‘unproduet or technically backwards,
as voiced by many interviewees, can also be founplarts of the literature. Brada and
King (1993) conclude that the internal organizatafrsocialized farm units did not make
them inherently less technically efficient thenvate farms, as assumed by neoliberals.
The American scholar Gale Johnson (1983:3) expsessanilar view:

At one time | accepted the conventional explanati@i the relatively poor
performance of Soviet agriculture was due to tloe fiaat most agriculture
was socialized, organized into either collective sbate farms, and to
adverse climatic conditions for much of the agtiaxdl area. However, |
believe now that the socialized nature of Sovietcagiure is not the major
source of difficulties. Many other aspects of Soykanning, management
systems, and pricing are far more important in timgi agriculture’s
performance than is its socialized character.

Former USSR President Mikhail Gorbachev, who seas®arty Secretary for Agriculture
during 1978-1985, also contests the notion thalectle farming was unproductive
(Gorbachev 1996:120):

Statements claiming that agriculture was ‘unprofea were found to be
wrong. All data pointed to the fact that much mas@s siphoned off from
agriculture than invested in it. And, of coursee thation’s economic
development had been achieved largely at the erparthe countryside.

The collective farm played a key role in legitinmgi the single party system and
state planning. It could only do so by supplyirapd to the urban population and
exercising its political function in the overallstgm of communist surveillance (Walder
1994, Wegren 2006). Rural people in Kazakhstaremsber the collective farm sector in
the Kazakh Soviet Socialist Republic producing e@réncreasing amount of farm outputs
and being important for the Soviet system. Todaglrpeople still identify strongly with
the collective farm and believe that it was a técdlly superior knowledge intensive
agricultural system, which provided a good socmdtastructure and secure livelihoods.
The deterioration of the social and production asfructures in rural areas after the
collapse of the Soviet system, which will be disagsbelow, has strengthened, rather than
weakened, this perception and people’s attachroehetprevious system.
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2.5 The shock

What happened tohe state within the statedfter the collapse of the Soviet Union? Those
interviewed characterized the first decade of [Bmstiet agrarian transition in Kazakhstan
(1992-2002) with words such azmastoi (stagnation),razrukha (devastation),upadok
(decline), bardak (chaos), razval (breakdown), raspad (disintegration), razbombili
(destroyed) orazderbanili(torn apart). In the years after independencditieealization

of input prices and the control on farm pricestiedow farm incomes, which together with
continuing wage obligations, led many farms intdotdge.g. Gray 2000, Peabody et al.
2000). The incapacity to pay wages led to a rednatf the workforce and a decline in
production. Access to credit was limited or absemd much machinery did not work due
to a lack of, or interruptions in, the supply ofasp parts, fuel and electricity. As other
forms of marketing failed, barter (in many caseasulh units of livestock and grains) was
often used as the last resort to keep productiots wperating. Payment to labour was
often in kind as consumption goods (e.g. bread tnvegetables) or as inputs to household
husbandry (e.g. fodder, hay). The influence ofsé¢heeconomic constraints on the
profitability and chances of survival of new priizatd farms have already been addressed,
to some extent, in the literature (e.g. Davydovd &nanks 2006, Visser 2008). The
following section discusses those aspects of thesition crisis that have received less
attention.

2.5.1 Dismantled infrastructure

Crossing the Kazakh countryside, the collapse ofieédarming is symbolized by the
derelict skeletons of totally empty buildings, whenly the walls remain. A visit to a
former sovkhoz or kolkhoz can feel like travellitttyough the desolate built-landscapes
pictured in the movies of Andrei Tarkovski, in whitme and productive life seem to have
vanished. OlId people sadly point at heaps of stameopen spaces that once were local
cinemas, libraries, clinics or bathhouggs.

The extent of this devastation can be seen asase \illage settlemem®okenshiof
the former sovkhoZAotsialistik (Socialist), in the northeast of Kazakhstan, 36 fkam
Semey city”? It used to be a well performing sovkhoz (produgimgfits under the Soviet
accounting system), specialized in meat, hides wadl production. The former farm
accountant (Interview 02/10/2005), who worked thé&re 20 years, claimed that the
sovkhoz was always profitable and the farm workecgived luxury bonuses at the end of
every year. Three divisions took care of the lisek and one division produced fodder
crops and hay on 4000 ha of rain-fed area for wifcigder for the livestock. The sovkhoz
reared 44,000 sheep in flocks of 500-700, more %200 cattle and about 2000 horses.
Many of these were kept at remote satellite farnith Wwarns to keep livestock during
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winter and a few houses for workers. These weratéal up to 40 km away from the base
village. The sovkhoz’s territory stretched up @k with pastures for livestock to graze
from early spring until late autumn. About 500 kslwere employed in the base village
Bokenshi(with more than 300 households) and a further d0Go were employed in
satellite farms. The base village had a produciiginastructure, including a large
machinery-tractor park with a garage and repairkaloop, a gas station, storage for inputs
and grain and administrative buildings. The sos&lice infrastructure included a two-
storey kindergarten, a three-storey school, a héstehildren of workers living at remote
satellite farms, a small hospital, a post-officecwtural club, a library, a food and
miscellaneous shops, a fresh water supply statdnaabathhouse. Except for the school,
all these buildings were dismantled during the E9&@e Appendix 2.2 for a photograph).
Every useful material, the wood and brick walls evelismantled by hand and used as
second-hand construction materials by local viltage sold to city entrepreneurs. Visiting
the site in 2006 all one could see was the ruinsoofe buildings and no sign at all of
others that had once stood there. Today, basidcesrsuch as fresh water supply to
households have ceased to function and people rave o manually pump salty
groundwater. Much of the livestock was sold befb®95 to repay debts to the state for
expensive inputs. In 1996, the remaining livestaold the machinery were divided among
farm employees, as property shares. The moneweskers then sold their shares to
outsiders or to local and newly emerged peasamtdand the collective ceased to exist. A
few agro-technicians based at the satellite famhsig livestock peasant farms, while other
agro-technicians moved to Semey city.

A similar process of dismantling productive andiabmfrastructure took place in
the neighbouring villag®ostyk This settlement of the former sovkh®2 Let Octiyabrya
(60 Years of October) is located 30 km from Semigyand 5 km fromBokenshuillage.

It specialized in crop production and used to gpmtatoes, corn, sunflowers, peas, alfalfa
and other crops on more than 5,000 ha of irrigated. A team of engineers managed the
irrigation scheme. They lived with their famili@s a separate small settlement of eight
houses next to the Irtysh River near the water pogagtation>> When visiting the area in
2006, there was no sign of this settlement as timises and the pumping station had been
dismantled for construction materials (see Apper&dfor a photograph). It was possible
to trace the structure of the irrigation schemefddiowing the deep trenches made by
excavators that had dug up the big irrigation tubesrder to sell them. As in many other
places, people (outsiders and local villagers) @isthantled and sold irrigation devices
made from non-ferrous metal to firms who meltednthdown for export. With the
irrigation infrastructure gone 5,000 hectares abér land has been abandoned and most of
the inhabitants of the village have left as there laardly any wage jobs in the local
villages?* Most able-bodied people have moved to the neaityyof Semey and other
places in search of employment. The remaining lgesirvive thanks to some livestock,
which graze in the vicinity of the village and &ept at night near the house and a small
pension for elderly or people or invalids. The plagion of these villages is now less than
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half what it was in 1991. The collapse of mosttleé farming infrastructure and the
deterioration of social infrastructure and popuwlatexodus is a widespread consequence of
the transition that occurred throughout Kazakhétan.

2.5.2 The de-mechanization of agriculture

Most of the farm machinery in use today in Kaza&hslates back to the Soviet period. As
such it is becoming outdated (interviews and owseolations, Kembaev and Komlev

2004, Kurganbayeva et al. 2002, Satybaldin et@12 Mechanics are trying to keep the
machines alive by collecting second-hand spares pasim completely broken tractors

dating back from the 1970s and 19803 he chairperson of a cooperative of agricultural
producers in Almaty region described the state asf machinery in his cooperative

(Interview 02/09/2005):

Our farm machinery was made in 1972, 1976 and 19V@&.inherited it

from the sovkhoz. This machinery has already becautlated and
overused its potential. The only thing we canslmok for spare parts. We
cannot afford new machinery. It is too expensive.

Nowadays having a brand new tractor is just a dré&amnthe majority of farmers. The
number of tractors used in Kazakhstan dropped brertian 80% between 1990 and 2005
(Table 2.3).

Table 2.3Number of tractors used in the farming sector in Kaakhstan

Year 1990 1995 2000 2005
Number of tractors 243,333 184,243 52,084 44116

Source Agency for Statistics of the Republic of Kazaldms{2002a, 2006).

The lack of machinery has had a major impact ooragnic practices. One effect
is the improper timing of agricultural activitieszarmers lacking farm machinery have to
wait their turn to be served by local entreprenauine provide such services; a friend who
still owns a tractor or sowing-machine or a neigihblarmer who owns a plough or
pesticide spraying equipment. However, these ebydt cultivate or prepare their own
fields. For example, an agronomist from the distaigricultural department explained that
the optimal period for sowing winter wheat in sa#éhkt Kazakhstan is between September
10 and October 10, but because of lack of machjinsoying continues until mid-
November (interview 10/06/2004). These delayscaféeop development; crops become
susceptible to diseases, pests and competition fkeeds, all leading to yield losses.
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Harvesting is also delayed, because of the scastityarvesting combines, again leading to
significant yield losses.

Another effect is the shift from mechanized to merfarming. Many interviewed
farmers deplore this change and are practising alagriculture out of necessity, not as a
new mode of ‘peasant thinking’. Smaller and largeasant farms share a preference for
mechanized farming. The next quote from a new peddent farmer expresses the
frustrations of many farmers about the low levehwdchanization (Interview 05/06/2006).
This former Soviet-time agronomist grows vegetaldes30 ha, although in the past she
managed 600 ha of highly mechanized vegetable ptimauin the northeast of Kazakhstan.

| cannot be proud of what you see now on this 30dtause it is not a real
agricultural production.It is nonsenself you could see the hundreds of
hectares of vegetable fields during the Soviet tithen | would be proud
because | was managing all of them as the chieimagnist. We never did
manual weeding; we had all types of machinery fbkiad of agronomic
operations.

The interviewed agro-technicians consider farminighwnanual labour asledushkini
metodi (grandfather's methods) or primitive farming; add not recognize it as proper
farming. These agro-technicians were employeargelscale, highly mechanized Soviet
farms for many years and it is not surprising thaty are highly disapproving of the shift
to manual labour.

2.5.3 Depleted knowledge systems

While the destruction of much of the material pdragricultural technology is quite visible
and therefore much discussed, the loss of knowladdethe shaken knowledge structure is
somewhat less visible although it also has graveseguences for agricultural production.
This aspect may take much more time to recoverdaypothere is a high demand for agro-
technicians with specialized technical knowledgéarm enterprises seeking to employ
agro-technicians submit a request to the localcaljtral departments, which help find
them. A study of these requests revealed a derwarig462 agronomists, 2,031 vets and
749 agricultural engineers throughout Kazakhstambgkirov 2006:71-72). Real demand,
however, is probably much higher than these numtiare many farm enterprises do not
submit such requests.

When interviewing the chairperson of a cooperativagricultural producers about
farm machinery and who repairs it, she said thateths only one mechanic for hay-
pressing machines left in the entire Almaty regionthe southeast of Kazakhstan
(Interview 05/08/2005§ This mechanic used to work at the former Republi€arm
Machinery Testing Station, which tested all soft§aom machinery on trial fields before
being mass manufactured or imported. Owners ofgn@gsing machines nowadays always
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look for him to fix their machine€ The Chairman of the Association of Kazakhstani
Farmers commented on the critical lack of agricaltuprofessionals as follows
(14/09/2005):

We have lost our agricultural cadres. There ia@rte need for specialists.
There are hardly any agricultural specialists add. My friend from
Germany is running a project and looking for armbagmist but cannot find
one. They bought new farm machinery but cannat fieople to operate it.
You see how big the problem is. Now young peoplalys to become
bankers, lawyers and so on. But we need agronsmvists and other agro-
technicians. For the time being farming is runtlg old cadres, but they
will not last forever.

Why is there a lack of agro-technicians? No surt@yanswer this question has been
conducted, but several factors emerged from thenii@ws. Migrating or retiring agro-
technicians were not replaced with newly trainedpgbe. A former brigadier of the former
Republican Farm Machinery Testing Station emphdsilze closure of training facilities; a
consequence of the transition (Interview 05/09/2005

There are fewnechanisatorgoperators of farm machinery] from the Soviet
time left. | mean reamechanisatorsnot only those who can drive a
tractor. Those who know how to plough, the typeglough and the depth
of ploughing; those who follow all rules of soilltuation and those who
know how to operate all the farm machinery from & Z. Many
mechanisatordrom the Soviet time emigrated to Germany, Rus$sige
retired or are at the cemetery. After the collapfdhe Soviet system
nobody trains and prepares suatechanisatorsfor agriculture. The
vocational schools were shut down. Now there isleficit of these
specialists.

Another interviewee, an agronomist in the Agrictdtu Department of the district
administration for the Almaty region, related treck of young agro-technicians to a
general lack of interest in the agricultural se@od a shift of attention to other economic
sectors, in particular the booming oil economy arev business activities (Interview
11/06/2004):

In the near future we will have big problems witr@technicians, even
now there is a big demand for agro-technicians,tiey are not available.
The graduates of the Agricultural University afgnaduation go to the
army, the police or go to business, not to agnealtOr every young person
wants to become an economist, an accountant asd io the office and
make money. There is lack of technical school gases, such as
mechanics, operators of agro-machinery, zoo-te@ms¢ agronomists,
welders, electricians, metal turners and so on.caBgee many technical
schools that trained these specialists were shuindo Soon the old
generation will be gone; then there will a big pgesb with [the lack of]
those specialists.
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A number of processes seem to contribute to thecisgaof agro-technicians. First, the
emigration of ethnic Germans, Russians, Ukrainarg other ethnic groups who supplied
many of the agro-technicians to Soviet agriculfir&econd, the migration of agro-
technicians from rural settlements to cities. Thitte ageing, retirement or death of agro-
technicians who are not being replaced by the yeungeneration. Fourth, the
unattractiveness of agriculture to younger genenatileven to those who have studied at
agricultural universities). Fifth, the vocationahsols that previously produced mechanics,
welders, operators of farm machinery, agronomistseterinaries did not last long after
collapse of the Soviet farming system (today thetdeardly any school in Kazakhstan that
provides training at this level). Finally, a sulpdial increase in supply is unlikely, as most
agricultural producers who need their services oapay enough for their services. The
remaining agro-technicians (mostly former Sovietoagchnicians) are employed by the
most successful large farm enterprises.

The alarming scarcity of agricultural professionaisthe farming sector limits
agricultural development in Kazakhstan. A largenber of farms are experiencing the
consequences in the form of sub-optimal agriculfpractices. In the transition period, the
accumulated knowledge and skills of the Soviet dgobinicians have not been transmitted
to the next generation. This substantial lossraivledge and skills is one element of a
broader and multifaceted process of knowledge legsch also includes a depleted
research infrastructure and capacity for innova®hapter 4, Toleubayev et al. 206%).

2.6 Continuity and discontinuity in knowledge conigurations

2.6.1 Large-scale production in transition: Continuitytechnology
and knowledge

A previous section described how former farm marsmgeayed a key role in the
distribution of the assets of collective farms €oftthrough a form of accumulation by
dispossession). Paradoxically, the continued sahwf the ‘successful’ farms was also
highly dependent on the attitude of farm managetbeir work rather than on a bottom up
process managed by shareholders (former sovkhozbersnmwith shares in land and
property). As an example we can look at the redwstiory of Prirechnog a former
sovkhoz located in the Semey region in the northeKazakhstan, now established as a
Partnership with Limited Liability. Many people the Semey region refer to this farm as
an ‘oasis of welfare’ compared to the surroundietedorated and collapsed farms. This
farm continues to practice mixed production on I8,4a land of which 9,000 ha is grazing
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land used to rear 1,700 oxen for meat productidhere is some 3,000 ha of arable land,
1,644 ha of it under irrigation; the remaining piarunder fallow. While some observers
have related farm viability to optimal productioonclitions (cf. Gray 2000, Kitching 1998)
this farm shows that the relationship between swoat so simple. The farm is located in a
region with an extremely harsh climate for agriotét with long cold winters and short hot
summers, which limits the cropping period to onerskeason from May to September. A
low annual precipitation of about 280 mm and theyveoor quality of the soil further
constrain agriculturd® The poor soils of the area require a high inputchémical
fertilizers, manure and a well-planned crop rotascheme. In the Soviet era the land here
received up to 100 tons of manure per ha of arlablé. The collapse of livestock farms in
the region means there is shortage of manure amently between 50-60 tons manure is
applied per ha, often collected from distant plac@¢hile the farm is located 10 km from
Semey city, the proximity of a large market alseslmot guarantee continued survival.
Other nearby sovkhoze$( Let Octiyabrya Zhana-Semeiskyand Semipalatinsky all
collapsed even though they had similar, if not dretinfrastructures and resources.
Moreover, the farm nowadays markets its outputiiescsuch as Pavlodar and Oskemen
350 km and 240 km away respectively.

The crucial factors in the survival of this faridentified from interview data, are
defending the existing infrastructure against distivag, the continued use of the
traditional ‘technological map’ and the existingvidion of labour and efforts made to
retain knowledge and skills on the farm. The managas able to maintain the old
collective farm structure intact while, at the extd level, new networks were built up in
order to barter and market products, building olitipal ties from the Soviet era.

The preservation of the irrigation infrastructurasaexceptional; almost all other
farms in the region had used the same irrigatiamhrielogy (a Soviet made mobile
sprinkling devices calledrrega) but could not preserve it.Prirechnoe guarded its
equipment day and night with armed guards and giedethe network of pipes and the
pumping-station (built in the early 1980s) that psnwater 4 km uphill from the Irtysh
River and stores it in a reservoir, from where sengdlumps deliver water to the irrigation
devices.

The ‘technological map’ as engineering tool, depebb in Soviet time, was
maintained as management saw it as being of dringaortance. The agro-technician in
charge of farm operations composes this map and #@st the farm’s technological
practices and crop choices (potatoes 300 ha, al&l® ha, oats or barley 400 ha, corn 150
ha, carrots 60 ha, white cabbage 40 ha, onionsa2@eld beet 10 ha) have not changed
much since Soviet times. They still follow the &awstyle 7-field crop rotation scheme
(year 1 — cereals, year 2 and 3 - alfalfa, yeacdreals, year 5 - perennial grasses, year 6 -
potato, and year 7 — corn).

The management dPrirechnoewas able to keep sufficient expertise and skilled
workers on the farm in contrast to other nearbsng&arwhere people, especially the younger
ones, left in search of employment in the citiefhe managing agro-technician, now
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responsible for the entire range of crop productotivities, was an agricultural engineer
on this farm during Soviet times. The brigadiefstloe production brigades are also
experienced workers and have been employed onfdahms for 20 to 40 years. The
importance of accumulated knowledge and skill ahgassing experience on to younger

generations is illustrated in the following quoterh the managing agro-technician
(Interview 05/04/2006):

We have mechanisatorsfrom the past. The old ones convey their
knowledge and skills to younger specialists. Exqgere comes from the old
cadres and develops through practice. We [the niagaagro-technician
and brigadiers] instruct thmechanisator@about what to do in the field, but
they do not need much supervision. They usuallyraipeand fix the
machinery independently, because they are expedenod know all the
peculiarities of the farm machinery. All the fieldlltivation operations
remain the same as in the past, so they have glreastered all of that.

The management had to make special efforts texplert positions. To find a replacement
for their emigrated agronomist, they approachedesits close to graduation in agronomy
at the Agricultural University in Almaty and fouradfemale student who wanted to do her
internship at this farm.

The farm management was also able to keep theu#tgral workers, many of
whom were also shareholders of property or lantdched to the farm. The continuation of

the Soviet farm structure was important, as expeds/ the deputy manager (Interview
05/04/2006):

The only difference with the sovkhoz is that we arew a private
independent enterprise. We were able to preservdaom structure! We
did not disintegrate, we did not split up, and tlsahy we did not collapse.
Nowadays President Nazarbayev [President of theilRiepof Kazakhstan]
calls for agricultural producers to merge, to cdidsde, but we are working
as we worked in the past: as a large farm. Evanygtim our farm structure
remains the same as in the past, farm managerheréictounting unit, the
farm machinery unit, the crop production unit, thvestock unit, housing

and the communal services unit. Everything fumdias it was, every unit
has its own responsibility.

Most of the 250 people who work in the farm werepkayees of the sovkhoz. The
farm hires an additional 150 people during the pnogp season. In interviews, farm
workers expressed appreciation for their employnoenthe farm and pointed out that they
did not feel the hardship of post-Soviet agrarie@amgition in the same way as collapsed
neighbouring sovkhozes, which faced high levelsuoémployment. Here, we see the
crucial role of the manager in preserving a faromfrcollapse. However surviving the
transition has been imbued with ambivalence andradictions. For the large-scale farm
to continue, the former sovkhoz members had to ke land and property shares in a
common pool or pass their shares over to the mamage At the same time, they
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depended on employment by the farm and were wdmgaitars (in the 1990s often paid in
kind instead of cash; often with enormous delaypayment due to farm debts). The
management controls all the technical as well aketiag decision making and, in most
cases, shareholders or workers do not participatéhis. Under such conditions, the
organization of labour and keeping labourers sdatisfwith low wages) required special
skills from managers, which were not inherited frBoviet times. Moreover, farms had to
cope with the challenge of maintaining the soamtastructure. Prirechnoecontinues to
support the social infrastructure of the settlenaamt spends some of its profits on the local
school and the clinic, on maintaining the freshawaupply, streetlights roads, cleaning the
streets and collecting garbage.

Successful farm managers had not only the skilleetp their labour force satisfied
but also to build networks, by tapping into old ipchl ties and by establishing new
contractual relationships in the market arena. fah® manager dPrirechnoeuses the ties
he already established in the Soviet era. Sin®d 19 has served as a district delegate to
the regional government. This has allowed himutdhier extend his socio-economic and
political network. More recently, he registered tarm as a member of the Association of
Potato Growers of Kazakhstan and in 2004 he signazhtract with Syngenta for pesticide
supply. He also engaged the farm in business atsir setting up a mini-factory for
vegetable processing and producing potato crisps.

This case highlights the core role of farm managenmecontinuing to exert control
over the farm’s technological infrastructure, bothterial (e.g. farm machinery) as well as
the expertise and skills, to maintain control okadrour and land and to make strategic use
of political and economic networks. Only throudiie itombination of these factors has it
been possible to keep a large-scale farm viable.

In many ways, this analysis also seems to apphalggto the Cooperatives of
Agricultural Producers (CAP) that have been setsmge 1997. These emerged out of
brigades and divisions of the former large collextfarms, whose members decided to
continue with collective farming (Box 2.1). Thisogp of farms lie somewhere between
continuing large-scale production (either privatelycollectively owned) and small-scale
private farmers. Members of the cooperative gesakary and/or payment in kind,
according to the property and land share they iried and their labour input. The
chairperson of a cooperative plays a similar rolehie farm manager of the enterprises
discussed above. He or she often held a senidiqros a sovkhoz. Keeping the land and
the machinery together within the collective waseagain a very challenging but essential
task (particularly as the chairperson often haghlrsown privatized property). When
interviewed, the cooperative leaders stressedfegtcontinued to follow the technological
approach of the conventional Soviet farming stglehough they face a number of different
concerns: the high prices for inputs, low pricespgmduce and outdated machinery. Many
of the cooperatives loan or exchange machinery matghbouring farms.

The size of cooperatives has tended to declingéicpkarly since the Land Code of
2003, which made it possible to own and sell agical land as commodity. Crop
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rotation becomes more difficult to practise as #iwe of the cooperative land holding
declines. Leaders of cooperatives used to emphakiat small farms are not viable
because the impossibility of mechanization and @frketing the produce (the market
infrastructure is built around large quantitied)lany individual farms that have split off
from the cooperatives still depend on the serviockshe cooperative (e.g. mechanized
ploughing, harvesting, pesticide spraying, and pfor their survival, but the paradox is
that their splitting off endangers the viability tie same cooperative on which they
depend.

Box 2.1 Two case histories of cooperatives of proders: Azat and Eldar

According to Article 96 of the Civil CodeA’'Cooperative of Producers — is a voluntary
union of citizens for a joint entrepreneurial adyy based on members own labour and
a property stock built from the contributed shamdsits members By the decisio
made at the founding meeting of cooperative membevery member receives |a
document stating the type and size of the congibuithare. The contributions |of
property and labour determine the size of a salaiig-kind payment that members of a
cooperative will receive. Two CAPs (CooperativeAgfricultural Producers) in Almat
region were studied. CAEIldar was formed by a brigade from sovkhbeninskiand
CAP Azatwas based around a former division of the kolklicha. The chairperson
of these cooperatives are key figures who mobilittedworkers in 1996-1997 to start
joint farming by bringing together their land anbperty shares into the cooperative
stock. Apart from the technicalities of farmingetchairpersons also have to deal with
marketing issues, accounting, tax payments andulabb@anagement. As former agro-
technicians from Soviet farms they claim to havegprablem with farming technicalities
such as ploughing the soil, rotating crops, calibgathe seeding machinery or spraying
equipment, maintaining soil fertility, managing fsscontrolling safety issues and
assigning tasks to cooperative members. Thesanitadthaspects have not changed
much from the Soviet era, except for the downsizahthe plots due to the loss of lapd
that has been privatized. The exchange of machihetween farm entities is
indispensable, since none of them have a compd¢tef iecessary machinery: one has a
harvesting combine and another has a seeding-neaiiie has a hay-pressing machine,
one a plough, one a spraying equipment and anatbeltivator and so on.

CAP Azat

CAP Azatis a former division of a kolkhoz. Its joint atse&onsist of 8 tractors, |1
harvesting combine and 5 trucks; most of which fapen the Soviet period. Eagh
member of the cooperative owns about 2 ha of la@dly 80 of the 235 members who
contributed their land titles and property shacethe cooperative in 1997 are employed
by the cooperative; with others retired or engaigedon-farm activities, although they
still receive payment for their shares. In 20083\PCAzat had 410 ha, with cereals
cultivated on 150 ha, potatoes on 70 ha, alfalf@@ha, corn on 50 ha, sugar beet on 15
ha, soybean on 7 ha, onion on 3 ha, and the remgaariea under fallow. Water for
irrigation comes from a sophisticated irrigatiomame, called the Big Almaty Channel,
built in the Soviet era (although half of this gation infrastructure has deteriorated
because the collective farms that used to use amgtam it no longer exist).

Between 2003 and 2007 this cooperative lost halitsofand (from 520 ha to
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260ha), as a result of members selling off the lander the Land Code of 2003. T

chairperson thought that the cooperative membehs, sold their land, were shart

sighted (Interview 10/08/2007):

Members who withdrew their land and sold it to latehlers at low prices do not
understand that land prices will increase. Moreovarming is becoming a
profitable business again because prices for farmodysts are increasing.
Imagine, 1 ton of wheat today is worth 180 US$f tieed to be 60 US$ a couple
of years ago. Those who sold their land and watddak rich in one day now
regret it because they have already spent theiemn@nd have no other income.

He was also sceptical about the survival chancemdi’idual small-scale farmin
business (interview 07/09/2005):

Each member of cooperative owns around 2 ha. W individually run
farming business on such plot? Nobody!

According to him, the cooperative survives thark#d size, the volume of produce, tf
shared stock of machinery and the availability aiddur (Interview 07/09/2005). H
also pointed at the importance of his informal tiegh officials in the District
Agricultural Department (which date from the Souvetst) and his business netwo
with pesticide and seed suppliers, processors @u@érs of agricultural commoditie
Apart from the salary for their labour and paymiemttheir shares, the members of th
cooperative also receive, at the end of the crgppaason, a share of the farm’s outp
such as potatoes, alfalfa hay for livestock, gridmr and sugar.

In 2007, many more people left the co-operativéingeltheir land shares t
outsiders, although about 60 members decided toastd keep their land in its stog
which means that the cooperative will have abot A2 of land to farm in 2008. Tk
chairperson said it will be difficult to make priofin such an area but he is optimistig
generating some income for cooperative membersrifiigw 10/08/2007).

CAP Eldar

The chairperson of CAEldar was discouraged by the way that his cooperative
disintegrated following the introduction of the ndvand Code in 2003 (Intervie
02/09/2005):

The President [of the Republic of Kazakhstan] ctteners to consolidate, to
farm jointly, but here on the contrary we are fajlapart. Our cooperative land
stock had 200 ha of 85 shareholders in 1997. Nbawé only my 9 ha left and
from next year200q | will farm individually. Legally | will run myfarm as a
peasant farmer. Most of the cooperative membddstheir land to outsiders
from the city. Have you seen the fields along tbad covered with weeds?
These used to be cooperative fields until last;yeaw these plots belong to
outsiders. They have a lot of money, so they iege$n land. Cooperative
members, who sold their land titles, could not gesvhen ready cash was
offered. Several members did not sell their pldist what can they do
individually on 2-3 ha?

Like the chairperson of CARzat he was also sceptical about the ability of coatpes

members to individually run a small-scale farminginess. He thinks he can farm his

9 ha individually because he has the professionaakdround as a horticulturist ar

he
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knows all the farming technicalities. In 1998, lanted a 2 ha orchard with apples,
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pears, peaches and vines and is now marketingiipgib In 2006, he used 5 ha of
land to grow alfalfa for his livestock and 2 hagww strawberries as a cash crap.
According to him, he gets sufficient income fromnfitng 9 ha. He bought a tractor,|a
hay-pressing machine and a lorry from the cooperatmembers during it
disintegration. He was concerned about those valdonot sold their 2-3 ha, but farmed
individually. Their plots are now spatially scaété and cannot be cultivated jointly
with other former cooperative members who still oland. When they came to hi
and asked what to grow, he advised them to groalfalfbecause this crop is easier|to
manage and will produce hay for their livestocke ldnds them his machinery. No
they also have to live on their plots during thepging season to protect their crops
from thieves and grazing livestock. When a codperaits members could take turns
guarding the cooperative fields.

He recognizes that he is in an advantageous posiide bought a house with a
barn from thesovkhoz when it was privatized. This infrastruciusbich was used b
brigade, is close to his land and he and his twedhworkers stay there from early
spring to late autumn. He was a member of the comshparty and represented it |n
the sovkhoz party unit and also was the chairmahetrade union of the sovkhoz.
does not hide that through these positions in Hst pe came to know many people|in
the district administration and he used this togyatsidies for the cooperative, updated
information, as well as personal privileges whee #issets of the sovkhozere
privatized.

2.6.2 Making up for knowledge loss: Technical experéisd
building networks

A focus on knowledge and skills, as key elementtheragricultural labour process, can
increase our insight into why farms have failedhie transition process in Kazakhstan. 1Itis
clear that the transition from large-scale mechathiZarming to small-scale manual
farming, which requires a much higher level of graive knowledge, has been
unsuccessful for the smaller, individual farms. n§toaints identified in the literature are
inexperience, lack of finance and machinery, bwestic obstacles and the unfair
redistribution of land and farm assets at privaiira(Gray 2000, Peabody et al. 2000,
Shreeves 2002). Many smaller properties face da#dges, or cannot be used at all,
because of their location (too far away from thkage or scattered plots). Marketing
channels for small-scale agriculture are limited #re supporting services do not function
well. Some of our informants tried and gave up ewrcial farming because they did not
have the necessary resources. They returned wsgerce household farming, became
wageworkers at commercial farms or shifted to remmfng activities (cf. Spoor and Visser
2004, Sutherland 2008, Wegren 2008 for similar @sses in Russia). Sixty nine percent
of the respondents in a survey conducted amond moteseholds in Kazakhstan (Peabody
et al. 2000:205) did not want to be independeniéas. Neoliberal assumptions that
Soviet farm workers would strive for land ownershaipd that individual, family-based,

farming would become more efficient and produceertban the Soviet farm have proved
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to be erroneous (Kaliev 2003, Small 2007, Spoor\disder 2001). It is argued here that
the gloomy outlook for many small farmers is onbrtty explained by the processes of
‘accumulation by dispossession’ and the almost detaly collapse of markets and service
infrastructure. Another reason is the problem erpeed by small farmers in using their
existing knowledge and skills (which is both esggnyet not always appropriate given its
roots in large-scale mechanized farming) and tHigcdity acquiring or developing new
knowledge and skills adapted to small-scale, mafaualing (Box 2.2).

A comparison between the more successful small ¢divm size farmers and
farmers who consider their situation as fragildopeless highlights this issue of technical
expertise. The most dynamic post-Soviet commefaiahs in Kazakhstan tend to be run
by farmers with a professional farming backgrouméhgd in the past, i.e. former agro-
technicians (agronomists, vets, agricultural engiglefrom Soviet farms. Why do these
agro-technicians predominate in the farming businasd not farm workers, rural teachers,
doctors or other rural dwellers, who also receiladl and property shares? These agro-
technicians were able to bring together farm wailstrareholders for joint farming, to
utilize their farming expertise to deal with farmgitechnicalities and their socio-economic
networks to support the farm enterprise. When ttesided to run smaller scale individual
farms, they could combine their technical knowledge skills with insights generated by
having access to a wide network of contacts andingpinto the knowledge available in
this network (nodes of information and skilled kdeslge). These networks largely
originate from the Soviet time. Some examples mfagtrate this. During an interview
with a farmer, who was also a chairperson of a gpeedcooperative (Interview 30/05/2006
about pest control in his potato production) heduisis mobile telephone to dial the pre-
programmed phone number of the District plant mtide officer to ask for the names of a
particular pesticide and an insect-pest. The twewk each other from the 1980s and
frequently met when she worked at the District PIBrotection Station and he as an
agronomist of the kolkhoz. His manner of talkinghaher on the mobile phone was that of
old friends. Another example of the importancesoth Soviet camaraderie in shaping
post-Soviet knowledge flows appeared during a Migita horticulturist-farmer in the
Almaty region in 2005. This former horticulturagranomist of a sovkhoz combines
farming with a pesticide spraying business. He imaslved in a long chat with a friend
who was a former sovkhoz manager and who is noeaagnt farmer with 55 ha of arable
land. They were discussing an insect-pest thatsgasrely damaging potato fields and the
difficulties of controlling it. While it may seembvious that these people exchange their
knowledge, the point is that such interactions @alyey role in explaining differences in
farm survival. We encountered many occasions ofi snteractions between former agro-
technicians, but no parallel interactions amongtrmbshe newcomer farmers. The former
agro-technicians share their problems and engageparsonal ties and business networks
in the search for solutions. This puts farmers,owlere agro-technicians, in an
advantageous position when running a farm (whe#isean individual or in a leadership
position in a collective farm). For individual neemer farmers (even if they may initially
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control a similar amount of material resources sahand, livestock and machinery) it is
difficult to access such knowledge interactiondprimation exchange and the business
networks enjoyed by former agro-technicidhs.

This argument is reflected in some of the storgiieom conversations. For
example a former Soviet agro-technician, who is aowead of the successful peasant farm
with mixed production in the Almaty region, commesh{Interview 01/12/2004):

Initially many rural dwellers thought farming woulde a simple and
profitable business. You just sow, harvest, s@ldyand gain profit, but
later they realized it is not that simple. If ydid not study agriculture and
have no professional background in farming thes lietter not to engage
in farming. As an agronomist, | am not going tocteahildren in a school
or to treat patients in a hospital.

In addition, one amateur peasant farmer in Almagran, a former economist in a sovkhoz,
said (Interview 29/11/2004):

We [newcomers into farming] are as just like nettyn blind kittens. We
are trying out and struggling with farming techtitt@s and this jeopardizes
our ability to remain in farming business.

Doing fieldwork in Kazakhstan we encountered marexperienced agricultural producers
who lost their yields and money because of ladaohing expertise.

Box 2.2 Knowledge and networks make a differenca ismall farms

This case study illustrates how, in some situaticmscess to knowledge has more
influence on the viability of a farm than accesdatad. This case is about two producers,
one of whom owns 14 ha of land, and the other veimtsr2 ha of land from the first one.
The land of the first farm is located about 4 krmagiirom the village of the owner
and 20 km from Almaty city. In the Soviet paste tbwner used to work in a vegetable
growers brigade of the kolkhoz where her husbankedas an agronomist. He started
the 14 ha farm in 1997. When he died from a hatgick in 2004 she took over the far
She uses 1 ha to grow potatoes and vegetablesfawn consumption and for in-kind
payment to 2 or 3 seasonal workers; another 3 lgaotw alfalfa to feed her livestock; and
7 ha to grow white cabbage, the main cash crope s@fis it directly from the field tp
retailers at wholesale prices. In common with miawtgrviewed producers, she complajns
about the low prices she gets for her cabbagesin@harvest time, retailers sell them|to
urban consumers at 3 to 4 times the price paid iarthe winter season at a price 7 to|10
times higher. When asked why she does not s@ttijrto consumers, she mentioned the
following obstacles: lack of transport, the higtstsoof hiring a car, the fees to be paid to
the bazaar (market) administration and for storfagédities and the time to be spent pn
marketing. Therefore, she prefers to sell her agbldrom the field at a lower price. Hor
her, cabbage is easier to manage than other végetalburing the cropping seasan,
someone has to stay round the clock on the fielgu@rd the crops against thieves and
livestock. She owns no machinery and cultivatesrghing manually except fa
ploughing, which is done with a hired tractor. BReling profitability she remarkedBy

=
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working on land you will not get rich, but you wilbt starve

She has learnt what she knows about agronomicigeadrom reading the Sovi
agronomic handbooks of her deceased husband, &geith the knowledge and skil
accumulated by working on a Soviet farm as vegetghbwer for more than two decad
She experiments with new cabbage varieties on sphait before planting them on
larger scale. Her neighbour farmer, who rents 2Zrtwa her, gives her advice about t
selection of new seeds, fertilizers and pesticides.

In contrast to the landlady, the tenant farmer makeery profitable business
his 2 ha. By education a horticulturist, and nolecurer at the Agricultural University i
Almaty, he started to farm in 1999, in the midsiarrall economic slump, to supplemé
his low lecturer’'s salary. He approached his oldntd [deceased husband of landla
and asked him to rent some land for farming. Thsiress-minded university lectur
became a commercial farmer on 2 ha. Lecturing @getable crops, he had monitor
new vegetable varieties appearing on the post-Hafiicultural market in Russia af
Kazakhstan. He decided to grow spicy herbs (lasifiennel, parsley, celery and so
and ‘exotic’ vegetables (tomato, eggplant, marrpattypan squash, and so on, but

vegetables in Almaty — the largest city in Kazakhst and approached managers
expensive restaurants and supermarkets. Theyacbedr him to deliver exotic vegetabl
and spicy herbs and paid prices 4 to 5 times higfem for ordinary vegetables. He
able to grow from March until October (using eartyiddle and late season varieties)
using plastic cover to protect seedlings from frokte hires 3-5 seasonal workers w
spend the season living on site in a small sumnuesdndie constructed. In this way, th

and takes part in crucial farming activities sushsawing, transplanting and fertilizer

of a particular plot and pays them in cash. Herhade good contacts with foreign se
companies based in Almaty and his plots are usedeasonstration plots for the
potential clients, to personally see how certainet@s grow. Seed companies pay |

and his son a 4WD Chevrolet, suggesting that toisgnation creates a profitab
business. Although this may be an exceptional,gasgll is instructive. It shows that h
professional expertise, the constant search foatgoidnformation about new varieties g
the technicalities of their growth, establishingractageous marketing channels and
entrepreneurial spirit are all key factors for bthing a successful small-scale farm
business. Knowledge and networks do make a diféere

unusual sizes, shapes and colours). He figuredhadtthere is a real market for exot

for promoting their seeds. He did not disclosepnifits, but he drives a 4WD Mitsubishi
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can protect the crops against livestock and thieuds visits the farm almost every day
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pesticide application. He shows and instructsatbekers what to do and how to take care
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2.7 Conclusions

This chapter described the elements that contibute the deep agrarian crisis
Kazakhstan after the collapse of the Soviet Unwnich involved a large decrease in t
cultivated area and in agricultural output. Itwed that the crisis was not so much a cr

in
he
isis

of collective farmingper sebut rather a result of inadequate transition pedica weak state
and a collapsed market. This created the conditiontwo processes of ‘accumulation by
dispossession’.  Firstly, many resources used withgriculture were appropriated,

48



dismantled and sold (buildings, irrigation systemm&chinery and so on). Secondly, de-
collectivization and de-statization took place im @aneven way and led to an unequal
distribution of the resources that did remain witthe agricultural sector (land and some
assets). This ‘accumulation by dispossession’agasmpanied by a decline in livelihoods,
a decrease in social security and a collapse ofstlogal infrastructure. Most new (and
continuing) farm businesses are struggling for rtlegionomic survival. Together these
factors have evoked feelings of nostalgia abouttmemunist past among rural people; not
only among the poor and former farmer workers bsh among the former management
and agro-technicians.

The study of these nostalgic storylines revealsharoelement that is crucial for
explaining the nature of the agrarian crisis: tbssl of knowledge and the lack of
knowledge relevant to the new way of farming. Notyowas the material and economic
infrastructure of farming destroyed and depletéthe transition also transformed large-
scale, knowledge intensive farming systems intollsseale, simplified farming. This
involved a shift from highly mechanized farmingrt@mnually performed operations and a
shift from a high degree of labour division in eallive farming to one where individual
farmers face the challenge of generating the muolgdsional knowledge and skills needed
to run a farming business. In this process, aelgqart of the knowledge and skills from
former times was lost, since it was not passed ttewa generation of agriculturalists.
Equally many of the newcomer farmers lacked thentedge and skills needed to survive
in the harsh economic environment. The importaoteaccess to and control over
knowledge is highlighted by the key role that forragro-technicians play within the more
dynamic farms. Their networks, largely rooted e knowledge networks of the Soviet
past, were also important in adapting their prodacsystems to the new situation. This
access to and control over knowledge and the aitiom of knowledge in wider networks
seems to be more important than the stock of ladn@achinery in influencing the success
or survival of new farming arrangements. This gttleerefore suggests that knowledge is
not an epiphenomenal element of the agriculturddoda process but has to be
conceptualized theoretically as a structuring comeod, equal to control over land (and
other material means of production) and labour.
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2.8 Notes

! Kitching also points at the absence of a mass afldarmers who would drive a massive
redistributive land reform and benefit from it.

% This 1995 shift in land policy took place at a timiken the power of the president was growing in
relation to the legislature and judiciary (Cummizg®5).

3 ‘Krutikh’ — ‘krutim’ [conjugation of word ‘krutoi’] - here, she means ‘rich and powerful
outsiders’.

* Neither can one speak of post-communist peasants apposed the privatization of land; an
argument that some commentators have used to explgi full commoditization took so long (cf.
Wegren (2006) for a critical discussion). Wegr2@04) argues that the lack of adaptive behaviour
amongst former collective farm workers in Russiaanls the new conditions should not be
conceptualized as resistance. Likewise, the mitis within this quote cannot really be referred to
as a ‘weapon of the weak’ (cf. Jansen and Roqu@2)20

® This farmer himself is a Russian and does nohihte leave Kazakhstan. Officially, before 2003,

it was not permitted to sell or buy land as physicaet. ‘Concession right’ officially meant ttzat
person could give up his land entitlements to agroidividual farmer, farm enterprise or District
Land Stock, on free-will, i.e. without receivingymaent. This manager unofficially paid about 100
Euros per ha of land to the people leaving KazakhstHe also acquired a tractor and a plough
from the farm property stock in a similar way. 11898, he legally registered his 55 ha as a peasant
farm under the new lawDOn the Peasant Farm

% Neoliberal reforms targeted removal of the stat&rol over prices, withdrawal of state subsidies,
trade liberalization and extensive privatizatiorpablicly/collectively owned assets.

" The results of this programme are contested. S¢amkhstani authors (e.g. Omarbakiev and
Momynbaev 2006, Sabirova et al. 2005) and offigglorts claim its success but some members of
parliament have questioned this [e.g. Abdrakhmamo8.03.2007: “I must say that discontent in
rural areas is growing, where market reforms areafg of Village’' initiated by the government did
not reach its objectives.”].

8 Many of these crop production farms are relativedyv, especially in the northern wheat belt.
The ‘Virgin Land’ programme turned large areas afzBkhstan's pasturelands into one of the
major grain-producing regions of the Soviet UnioRrom 1954 to 1964, about 25 million ha of
virgin lands were ploughed for cereal productiomstty by migrants from Russia, Ukraine and
other parts of the Soviet Union. The programme diew in a sizable population of Germans and
other ethnic groups, officially labelled as ‘unaddie’, who were exiled to Kazakhstan during the
Second World War.

® The remaining 65 state-owned farms are experimdatahs belonging to public agricultural
research institutes, farms breeding and multipiioeal livestock and crop varieties and farms
producing crop and livestock products for the gousent elite.

19 This farm employs up to 70 workers, half of whora amployed permanently, even in the off-

season partly to motivate them but also to mairttaéfarm infrastructure and the machinery and to
prepare fields for the next cropping season. Thasel workers are partly paid in cash, but mainly
receive in-kind payment at the end of the seasothénform of vegetables (carrots, red beet,
cabbage and potatoes) and processed farm outjmuts §unflower oil and sugar).
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11 Cooperatives pay land tax and income tax. The eyapls of a cooperative receive a monthly
salary, 10% of which is deducted for their pendiord. They may also receive an in-kind payment
at the end of the cropping season. Collective vemrdt relations within the cooperative still largely
resemble the structure of Soviet farms (cf. Sutmetl2008 for similar cases in Russia).

12 Ironically, since 2005 the Kazakhstan governmesd bxtolled the advantages of large-scale
collective farming, in its dealings with farmersdaits propaganda. It has been urging small-scale
farmers to cooperate and merge their propertias lariger entities in order to deal with market
forces, to be competitive, and to contribute toametl food security.

13 Kazakhstan is among the top-ten wheat exporterhénworld; the others being the USA,
Australia, Canada, France, Argentina, Russia, Geyitae United Kingdom and India.

1A comparison of yields obtained in each farm tgpgegory is very difficult, if not impossible to
obtain. Existing statistics and the data usedewvesal studies, mainly within the discipline of
economics, do not, for example differentiate betweenter and summer wheat (with different
yields) or take into account the heterogeneity o¥imnmental conditions and the enormous
variation in input use within each farm categoryloreover, private agricultural producers may
submit figures to the District Statistics Officeathseriously underestimate the yields obtained, to
avoid paying tax on the profits from farm outputeWave refrained here from presenting such
misleading aggregations.

15 Even access to consumer goods not supplied thrthgg®oviet system (but through the ‘grey-
market’) was mediated by kinship ties and patrimbrelationships and not purely through (grey)
market mechanisms (Schatz 2004).

16 Mechanisatoris a category of farm workers who operate, maingand repair farm machinery.
17 Unemployment in the farm community did not existhe Soviet past.

18 The experimental stations of the agricultural resednstitutes used to develop model crop
rotation schemes and recommend them to crop prioduerms.

9 Data about the specialization and daily activibésSoviet farm agro-technicians were collected
through interviews with agro-technicians, agrictdtu researchers and practitioners from
experimental research stations and from reviewirgdegsional journals and archival documents.
The following summarizes the activities of someeotkey agro-technicians.

The agro-chemistry agronomist would develop a ‘$eitility map’ and would regularly
send soil samples from farm fields to a specialildmbratory to test the quality and quantity of
available nutrients in the soil. Based on the Itesaf the soil analysis the agro-chemist specified
the type of fertilizers required for a particularog on a particular field. Interviewed agro-
technicians mentioned an annual application ofoupO0 tons of manure per ha of arable land. The
agro-chemist also would develop an optimal croptioh scheme based on the nutrient uptake of a
particular crop. The soil fertility map and thepmrotation scheme were then incorporated into the
master technological map.

An agricultural engineer was responsible for thentemance and efficient use of farm
machinery. He led a team wfechanisatorsi.e. tractor and truck drivers, field machinepecators
and mechanics and coordinated their actions. Tpesple were trained at vocational schools and
followed special short courses if they were requireoperate new machinery.

A seed agronomist was responsible for seed qudliting storage and when seeding. He
collaborated with the regional research instituaesl experimental stations specialized in seed-
breeding and with seed-multiplication farms to grihe best cultivars to his own farm.

20 Verdery (2005) identifies a major difference betweapitalism and Soviet communism, with the
former being concerned about making profit by sgllhings, and the latter about procuring things.
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In this sense it was rational for farm managergitocure adequate supplies (which included
elements of padding and hoarding) in order to nyak&luction possible instead of focussing on
reducing costs. She argues that this maximizatfagziven capacity included maintaining a pool of

labour (even though labour was often not employedfitably’ in capitalist terms). We argue that

this accumulation of resources also included maiimtg the access to a pool of expert knowledge
and skills.

2l The photographs we made of ruins of buildings afrier social and farming infrastructures
provide material evidence of this (See appendixad@2.3).

22 The first author grew up in this village.

23 The first author eye-witnessed the irrigation desiand the water-pumping station in operation
throughout the 1980s.

24 A similar collapse and deterioration happened arbxt village Chekoman which used to be a
dairy farm. The description of two cases, howeshould be enough to support the argument.

% To our knowledge no inventory exists of the lossfaim infrastructure. These cases are
therefore only a preliminary indication of the magde of the problem and the size of the task of
rebuilding the agricultural sector. A recent stuayrural-urban migration identified the agrarian
crisis as the main reason why people migrate: ryghé city these people are mostly belittled as
second class citizens (Yessenova 2005, see alquaNa2002).

%6 Whereas in communist Cuba ingenious mechanics kkp\merican cars from the capitalist

past running, in Kazakhstan ingenious mechanicg ketors and machinery of the communist
past running in a capitalist economy. One infort@®ivered services to farmers (e.g. ploughing)
and proudly showed the authors various new machimeebad invented and built out of Soviet
period materials.

21 Almaty region covers 224,000 square km (8% of tal territory of Kazakhstan), with about 12
million ha of pastures and 1 million ha of arabéand. As of 2006, there were 51,085 farm
enterprises, 97% of which were peasant farms.

8 Another example about the lack of agro-techniciaith specialized technical knowledge was
given in an interview with a brigadier froRrirechnoe a large farm enterprise in the northeast of
Kazakhstan (Interview 05/06/2006). This was thé& darm enterprise in the whole region that
maintained its (sprinkler-based) irrigation schemihe previous irrigation engineer on this farm
emigrated to Germany (he was an ethnic German, inokkazakhstan who had worked for many
years on this farm) and the farm manager had tadspelot of time searching the entire Semey
region to find another irrigation engineer. Figahe found one who had used the same irrigation
infrastructure and who had lost his job after tbapse of the sovkhoz where he worked. At time
the job offer was made this engineer was engagesthier activities not involving his expertise.
Now the farm manager pays him good salary to kémapaorking in this farm.

29 The Kazakhstan population reduced from 16,463,080ple in 1998 (State Committee for
Statistics of Kazakh SSR, 1989) to 14,819,700 pmeopl 2002 (Agency for Statistics of the
Republic of Kazakhstan, 2002b). Over 40% are rdwadllers. This reduction of about 10% of the
total population is a result of mass emigratiomthinic Germans, Russians, Ukrainians and others.

30 A similar process of knowledge loss resulting frgrost-Soviet transition is described in
Uzbekistan by Evers and Wall (2006) and Wall (2086)o focus at the very local level.

31 The soilbonitetacross the farm fields scores 10-12 out of a I8$siple points, i.e. the soll is
close to unfertile. This is a measure of soil gudlased ora comparative assessment of several
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indicators: humus horizon thickness, the concdntrabf nutrients and elements, pH, chemical
composition, salinity. Land withlaonitetof less than 10 points is considered unfertile.

32 This does not mean that all newcomer farmers Bdme are very keen to learn the intricacies of
farming and seek out former Soviet agro-techniciimsadvice; ask for farming literature from
them; participate at farmers’ gatherings and lelaom their own and others’ mistakes. This
difference is not fixed and there is some mobilitgut rather than contradicting our argument it
supports the argument that gaining access to tiweorkes through which technical knowledge flows
is a crucial element of survival in the transitfmeriod.
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This chapter has been submitted for publicatiotméopeer-reviewed journal
International Journal of Pest Managemexst Toleubayev, K., K. Jansen and A. van Huis.

Chapter 3

From integrated pest management
to indiscriminate pesticide use
iIn Kazakhstan



3.1 Introduction

The fall of the Soviet system in 1991 and the sgbset process of neoliberalization in
Kazakhstan had severe consequences for the paobtitutions involved in plant protection
(Toleubayev et al. 2007, Toleubayev 2008) and, asmif show below, for the use of
Integrated Pest Management (IPM). This chapter exa@snthe impact of the shift to
market-driven institutions on IPM practices in Kilastan. The term IPM is broadly used
in English publications and the Russian equivalehitegrirovannaya Zashita Rastenii
literally Integrated Plant Protection (IPP) hadrailer meaning. This study uses these two
terms synonymously. The IPM approach emerged il €8s as a response to the severe
problems caused by the overuse of pesticides ith@ar America (Morse and Buhler 1997,
Palladino 1996, Perkins 1982) and has since beetncously developed and promoted in
many countries (e.g. Bruin and Meerman 2001, MargkBuhler 1997, Sorby et al. 2003).
Similarly, the Soviet Union prioritised, developadd practised the IPP-based pest-control
approach throughout the 1970 and the 1980s to asmitonmental and health hazards
(Fadeev and Novozhilov 1981, Shumakov et al. 1$74).

Since the collapse of the Soviet system pesticmaying has become the main
approach to pest control in post-1991 Kazakhstaagi(® 2002). At the same time,
inspection of pesticide residues in produce disapgukeor stopped being enforced and the
use of environmentally benign pest-control methoessed. This chapter asks the question:
Why did the pesticide perspective become dominatt n pest-control practices and in
setting the research agenda and why is IPM noséanymore in post-1991 Kazakhstan?
It takes an IPM-based pest control in the Alma-@itéast of the Kazakh SSRn the 1970
and the 1980s as a case study and examines thefriolgtitutional support from the state
in creating the conditions for implementing IPM. ¢loing so it argues that the IPM
approach is knowledge-intensive and needs andtistital backup and concerted action for
its implementation, conditions which are in shagpsly in contemporary Kazakhstan.

We start by presenting the methodology, definirgy [fAM approach and examining
plant protection practices in Soviet collectivizagriculture. We then illustrate how pest-
control practices changed after 1991 and concludk w discussion of the problems
involved in implementing IPM in the context of tfregmented agriculture that emerged
after 1991.

3.2 Methodology and definition of Integrated Peskanagement

Plant protection is a complex technological domaivhere the interests of many
stakeholders meet. To examine this domain we uselmographic approach (Richards
2001, Sigaut 1994) to position the technical faelated to pest control within a socio-
economic context. According to Richards (2001:25,38chnography’ is a useful label to
emphasise the importance of describing social amfodical worlds in their full
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complexity and to achieve a contextual understandif sustainable agro-ecosystem
development. Data were obtained through in-depténmmews with (former and current)
plant protection practitioners, researchers, fasmeolicymakers and pesticide dealers.
These actors provided information about the tedcinies of pest control and their
professional experiences and interpretations of rtheire and cause of pest problems
(Jansen 2008). We conducted participant observafioneetings involving policymakers,
practitioners, researchers, farmers and represezgadf the pesticide industry and also
observed pesticide application in practice on ssverccasions. Literature, archival
documents, scientific reports and press coveragglant protection issues were reviewed
and the data from these different sources weresarbacked.

A major contribution of the IPM approach to agrtaué has been to demonstrate the need
to base all phases of crop production on souncgaal principles, with the ultimate goal
of creating agro-ecosystems that are economically ecologically sustainable. IPM
emerged as a reaction to an overwhelming reliantepesticides, which came to be
recognized as a short-term solution that had fachig negative consequences. Over the
last four decades IPM evolved from a technical epph into a paradigm of long-term
sustainability in agricultural production that imporates environmental, economic and
social aspects (Flint and Gouveia 2001, Kogan 19989, Morse and Buhler 1997, Norton
et al. 1999, Struik and Kropff 2003, Van den Be@®4£2, Van den Berg and Jiggins 2007,
Van Huis and Meerman 1997).

The Soviet Integrated Plant Protection (IPP) systambe best characterised by the
following definition chosen from a list of IPM deftions collected by Bajwa and Kogan
(2002:14):

Integrated Pest Management (IPM) for agriculturéhes application of an

interconnected set of principles and methods tblpros caused by insects,
diseases, weeds and other agricultural pests. HeMdes pest prevention
techniques, pest monitoring methods, biological timn pest-resistant

plants varieties, pest attractants and repelldmtgesticides, and synthetic
organic pesticides. It also involves the use oftheadata to predict the
onset of pest attack, and cultural practices ssalotation, mulching, raised
planting beds, narrow plant rows, and interseeding.

This rather technical definition of IPM captureg throad range of an interconnected set of
principles and methods that were utilized in thei&ocrop protection system. The Soviet
literature (e.g. Fadeev and Novozhilov 1981), receed IPP as a complex approach
incorporating biological, agronomic, physical anthes methods to reduce pesticide
applications while still effectively controlling &gultural pest$. Continuous monitoring
and forecasting of the population dynamics of pagfanisms and the application of
pesticides based on economic thresholdere at the core of pest-control activities in the
IPP schemes. As illustrated below, the ultimate airthe IPP approach in the Soviet crop
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production system was to integrate all the possbhMironmentally friendly and safe pest-
control measures.

3.3 Plant protection practices in Soviet collect agriculture

In the Soviet past, the Plant Protection Servié&S)Pwas responsible for all crop protection
issues nationwide (Toleubayev 2008). The unifie® RRs set up in 1961 (after the decree
of the Council of Ministers of the USSRe152, February 20, 1961). It emerged as a
network of plant protection stations, including ntoring and forecasting units, spread
across the Soviet Union and coordinated from Mosdowthe Kazakh SSR the Ministry of
Agriculture hosted the Republican Plant Protecti®tation which then operated plant
protection stations at the regionablas) and district faion) level. By 1978, there were 15
oblast PPSs in Kazakhstan coordinating 206 raicBsPPverall there were 29 biological
laboratories, 16 toxicological ones, 72 monitoningts and numerous specialised spraying
teams (Kospanov 1978). The network of raion andhgibplant protection stations was
closely linked to crop producing farms, the agtictdl research institutes and the
experimental stations within each region. Plantguion specialists fulfilled the role of
extension agents in the Western sense. On NovePnli&70 the Ministry of Agriculture of
the USSR issued a decree entitl&late control of the crop protection activitiesthe
USSR This empowered the specialists of PPS with io8pa authority to control all
activities concerning plant protection, includingspcide use. They assisted researchers to
introduce research recommendations on farms, disdupest-control issues with farm
agro-technicians and managed pesticide use. Plam¢gtonists, including researchers,
promoted the principles of Integrated Plant Pradect

3.3.1 The principles of Integrated Plant Protection

The Integrated Plant Protection approach was widséd in the crop production system of
the Soviet Union, including Kazakhstan (e.g. Shumwalet al. 1974, Fadeev and
Novozhilov 1981, Beglyarov 1983, Chenkin et al. @9@ur review of the research
compendiums of the Kazakh Research Institute fantf#Protection and archival documents
of the Alma-Ata Oblast Plant Protection Station ahe All-Union Journal of Plant
Protectiorf 1935-1991). Some books by Soviet authors, leamggrated Plant Protection
(Fadeev and Novozhilov 1981) aBdblogical Agents for Plant ProtectioBhumakov et
al. 1974), promoting the IPP approach, have bemrskated from Russian into English by
western publishers. This suggests that the westerld had an interest in the IPM work of
Soviet scientists. However, western authors baxekynpowledge that Soviet researchers and
practitioners widely promoted IPM in the countriek the Soviet bloc. For example,
Oppenheim (2001) reviews the use of alternativeshtamical control, especially biological
control/ in Cuban agriculture but makes no reference tosiggaificant role of Soviet
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researchers and practitioners who promoted IPM uhaC— even though Cuban plant
protectionists acknowledge Soviet assistance i p@smagement issues (e.g. Perez and
Spodarik 1982). Some of our interviewees from Kastén worked for many years
promoting Integrated Plant Protection in Cuba al agein African countries aligned to the
Soviet bloc.

Our in-depth interviews with a number of plgmobtectionists from the Soviet era
reveal that IPP was an important part of the fagrsgstem in Kazakhstan. For instance,
the following interview fragment with a senior raseher from the Research Institute for
Arable Farming, who used to work at a raion plamtgction station illustrates the
organization of pest monitoring (Interview 21/1003):

In the past, | managed the Monitoring and Forergdtinit of a Raion Plant
Protection Station. From early spring onwards wevesged farm fields,

estimated pest populations, monitored disease oleveint and so on. Such
monitoring was conducted on the fields in all théens. Every week we
sampled, observed changes and recorded what wgeriing. Then we

submitted our data to the Oblast Plant Protectidatiéh (OPPS).

Afterwards the OPPS processed the information fadinthe districts and

made a forecast on pest and disease developmdmi \lie region. They

sent this report to The Central Republican Plaoctdetion Station. Farms
were notified to be ready to undertake control mess ..The specialists

of the Plant Protection Service thoroughly knew howurvey, to calculate
economic thresholds and when and how to control.

The quote shows how the unified plant protectiavise provided information for timely
control measures against pest and diseases, déspigglministrative borders between the
collective farms and across districts and regi®ast-control operations were based on data
derived from the regular monitoring of pest popolatdynamics and resulted in concerted
action of raion PPS specialists and farm plantgutadn agronomists. The case study
below shows that the IPP approach, including bickdgcontrol was widely practiced in
Soviet collective agriculture and that this reqgdiran extensive knowledge base and
institutional backup.

3.3.2 Case study: Integrated Plant Protection in AlmaAblast,
Kazakh SSR

The Alma-Ata Oblast Plant Protection Station (AOPR&s one of 15 oblast stations of the
Plant Protection Service in the Kazakh SSR. It established in 1960 (under dectée
1126 of the Council of Ministers of the Kazakh SiSRued December 17, 1959), and was
built on the facilities of and using staff from tfegmer Pest-Control Unit of the Alma-Ata
Oblast Department of Agriculture. By 1969, the A@P¢bordinated and was responsible
for the activities of six raion PPSs, the Anti-LetWwnit, the Monitoring and Forecasting
Unit, spraying teams and 47 plant protection agmists based in the kolkhozes and
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sovkhozes within the Alma-Ata oblast. By 1983, k®PPS was enlarged, with another
four raion PPSs and with toxicological and biol@ditaboratories to carry out the IPP-
based pest-control activities. This structure curgd to exist until the collapse of Soviet
system.

The following sub-sections introduce the principtésintegrated Plant Protection
employed in the Alma-Ata oblast, and how IPP waplémented through biological
control, monitoring and forecasting, toxicologicaitrol of pesticide use and the concerted
activities of plant protection specialists.

Biological control

The use of biological pest contfdh the USSR started in the beginning of the 1930s
although Russian entomologists had already expetgdewith it in 1911 in the Tsarist
period (Dysart 1973:165). Experiments carried oul933-1934 using the egg-parasitoid
wasp Trichogramma evanescems control the European Corn Bom@strinia nubilalisin

the southeast of Russia proved the efficiency ofogical control whereas the results
obtained from chemical dusting were questioned (Zit®35). By that time researchers of
the All-Union Institute for Plant Protection hadresddy suggested broader use of
Trichogrammaspp against lepidopterous pests of fruits and vegesafdenin 1935:70).
Subsequently, a trial of Trichogramma on 22 hapyle orchard in the Crimea reduced
fruit damage by the Codling mo@ydia pomonelldy 42% (Dirsh 1937).

In Kazakhstan, biological control became widely duse orchards, cotton and
vegetable fields and greenhouses from the beginoinipe 1970s onwards. Before that
date, the chemical control approach dominated basidgical pest control was only present
at an initial stage of development. In the Alma-Atalast, the first biological laboratdry
was set up in AOPPS in 1972. By 1980, there weverséio-laboratories in the oblast,
including the bio-laboratory of the Kazakh Resedndtitute for Plant Protection (KRIPP).
In the same year, there were 723 bio-laboratohiesughout the USSR, which increased to
1,500 in 1985 (Figure 3.2).

Archival reports show that in 197@ichogramma embryophaguwas released on
605 ha of apple orchards in the Alma-Ata oblast.1880, Trichogrammaspp. were
released on an area of 10,484 ha (Figure 3.1)udngy 1,539 ha of orchardsr.(
embryophagum5-7 releases per season) and 8,945 ha of fiejus€r(T. evanescen®-4
releases). With the installation of two automatee production lines in the AOPPS bio-
laboratory in 1982 for mass rearing of Trichogrammwad its laboratory-host the
Angoumois grain mothSjtotroga cerealellp production offTrichogrammaspp increased.
This allowed the release @fichogrammaspp. on a crop production area of 16,517 ha on
26 farms in Alma-Ata oblast in 1983; an increas@&0¥% compared to 1980. After two to
four releases during the 1983 cropping seasonyapscsuch as cabbage, red beet, tomato,
alfalfa, potato, maize, tobacco, soybean, carrobjorg egg-plant and pepper,
Trichogrammaspp. parasitized 70-86% of the eggs of the polyphagmothsPieris
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brassicae Agrotis segetunand Chloridea dipsacea The area treated witFrichogramma
spp. continued to increase to 25,500 ha in 198@ufEi 3.1). This increase was made
possible because of extensive research, improwathgeand releasing technology and the
installation of new automated production lines fitotroga and Trichogramma. The
rearing process of Trichogramma was thoroughly ned, i.e. how much was produced,
used and exchanged; its quality under laboratonyditions was monitored and the
economic and biological efficiency under real cpppduction conditions was evaluated.

An American entomologist Richard Dysart concludeah his 2-month trip to the
Soviet Union in 1970 about Trichogramma use inUsSR (Dysart 1973:170,173):

...the system apparently functions well and it aalyademonstrates that
Trichogramma production need not entail costly elaborate equipment.
Furthermore, no one can ignore the fact that th&tesy is producing
enough Trichogramma to treat over 6 million acresrops, without a trace
of chemical residue or of “ecological backlash.” It.seems rather likely
that the Soviets are going to use these liftlgdsitoid§** on an even larger
scale in the years to come.

In 1985, Trichogramma in the USSR was used on fbliBon ha of cropland (Nikonov
1986:3). Calculations by Dysart (1973:169) sugdesthogramma was much cheaper then
treatment with pesticides. Also Van Lenteren (19@%ryues that the development,
application and cost-benefits of biological contewk many times cheaper than that of
chemical control.
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‘Bio-pesticides ETrichogramma‘
Figure 3.1 Crop production area under biological catrol in the Alma-Ata oblast
from 1975 to 1987

Source Compiled by authors from annual reports of Almi@®blast Plant Protection
Station produced in 1980 and 1987.
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Apart from Trichogramma, bio-pesticidésvere also an essential part of biological pest
control. By 1977, bio-pesticides were applied 0868, ha of croplands in the Alma-Ata
oblast (Figure 3.1 In the same year, the USSR treated 4,200,000 hs ofoplands with
bio-pesticides (Beglyarov et al. 1978:16).

Release of Trichogramma was combined with appboatif bio-pesticides based on
viruses (e.g.Virin-X), bacteria (e.g.Bacillus thuringiensis or fungi (e.g.Beauveria
bassiany. The combined use of these bio-agents was estimtat kill 64-84% of the
targeted pests (Annual reports of AOPPS 1973, 19883, 1988). Their use either
eliminated or considerably reduced the need toyapphthetic insecticides. Releases of
Trichogramma and applications of bio-pesticidesensaised on pest population dynamics
data provided by the Forecasting and Monitoringtlfi AOPPS. Researchers of the
biological laboratory of KRIPP and the specialistsm the biological laboratories in the
Alma-Ata oblast assisted farm agro-technicians aoryc out biological control on the
sovkhozes and kolkhozes.

Archival material shows that the flghytomyza orobanchiavas used against the
parasitic weeddrobanchesp. on 703 ha of tobacco plantations on two sox&bAIma-
Atinski and Baltabaiskiin 1973.Orobanchesp. was one of the most difficult weeds to
control and neither chemical nor agronomic measwvese sufficient to control it.
Although the biological and economic efficiencyRif. orobanchiavas not high, it formed
part of an integrated scheme to conftwbbanchesp. in the Alma-Ata oblast throughout
the 1970s and the 198@robanchesp. is also diseased byrasariumfungus.Phytomyza
orobanchiais able to carryrusariumspores on its body while emerging from the pupae
which develop inside the infest&fobanchesp. shoots. In this way the fly is not only a
biological control agent itself but also transmitse, theFusarium spores which infest
Orobanchesp. One plant protectionist indicated that this deuklffect in controlling
Orobanchewas purposely used in the Alma-Ata oblast (In®wi03/06/2006). In the
USSR, Ph. orobanchiawas applied annually up to 130,000 ha of croplamfésted by
Orobanchesp. (Kravtsov 1978:3).

Biological control was also widely used in greendeai of the USSR, including
those located in Alma-Ata oblast. In 1977, the ptedy mitePhytoseiulus persimilisvas
used in greenhouses against the spider freteanychus urtica®n 1,550 ha in the USSR
(Kravtsov 1978:2); and in 1980 it was used on 4ithe Alma-Ata oblast. The predatory
mite eliminated up to 90% of spider mites and tppliaation of chemical acaricides was
no longer required (Annual report of AOPPS in 1988)the Alma-Ata oblast, the bio-
laboratory of the greenhouse comphdra-Atinskiireared the parasitolencarsia formosa
to control the whiteflyLisiphlebus testaceipethe parasitoicCicloneda limbiferto control
aphids and the predatory mi#anblyseius mckenzig control thrips. This bio-laboratory
also produced a bio-pesticide based on an entoimogenic fungus of the genus
Verticillium. Integrated use of these bio-agents significamtiuced or eliminated the need
to apply pesticides in greenhouses (Annual repdreSOPPS 1973, 1980, 1983, 1988).
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In the whole of the USSR, the area treated withdgi@s, parasitoids and bio-
pesticides increased from 400,000 ha in 1965 tb0BB)00 ha in 1985 (Figure 3%).
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Figure 3.2 Area treated with biological control agats (predators, parasitoids and bio-
pesticides) and number of bio-laboratories in the 8SR between 1965 and
1985.

Source Adapted from Nikonov (1986:3).

Archival reports of the biological laboratories amderviews with plant protectionists

reveal that the economic or biological efficiendybm-agents were sometimes lower than
expected. This was due to unfavourable climatitofacin some years, differences in agro-
ecological conditions and deficiencies in the m@asxluction. Nevertheless, before 1991,
up to 400,000 ha of crop production area in Kazhsvere annually treated with

biological control agents (Sagitov and Ismukhambe2005:6). There were continuous
efforts by researchers and practitioners to maksetbiological controls more efficient.

They formed an integral part of the integrated cpmptection scheme to keep pest
populations at manageable levels and to reducejpestuse.

Activities of the Monitoring and Forecasting Unit

Our review of archival documents and interviewsvehdhat throughout the cropping
season the specialists of the Monitoring and Faetetg Unit of AOPPS carried out
phenological monitoring of crops and pest organishiiey composed distribution maps of
pest organisms and calendars of the developmeatops and their main pest organisms
per season and area. They diagnosed crop diseasesriitoring early symptoms so as to
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conduct timely control. They alerted farm agrondmisthen the populations of pest
organisms were about to exceed economic threslardsindicated the optimal time for
undertaking control measures. Data on pest ocatgrand population dynamics collected
throughout Alma-Ata oblast was sent to the Repahli€lant Protection Station, which
worked together with the Monitoring and Forecastbepartment of KRIPP and analysed
data across the whole of Kazakhstan, composingnanah review of pest occurrence and a
forecast for the next season (see Appendix 3.hrioexample). Such reviews were issued
every year from 1965 until the collapse of the cdi#ted Plant Protection Service in 1991.
The forecast data in these reports allowed plasteptionists to plan pest-control activities
for the next season at the farm, raion, oblastlvkp and even at the All-Union level for
migratory pests. It included calculations of th@ected demand for pesticides and/or bio-
agents, machinery and labour and outlined areastentontrol measures should to be first
carried out. These annual forecast data were a&djusith actual data on development of
pest organisms during the season and control nesasiere adapted to this situation. The
Republican Monitoring and Forecasting Unit alsoumcalated data over many years to
assess the patterns of population dynamics of th& hmarmful pests and to provide long-
term forecasts.

Work of the toxicological laboratories

Our review of annual reports of AOPPS and intergievith the plant protectionists of that
period suggest that pesticide use was strictlyrotlatl and crops, soils and water were
subject to analysis for pesticide residues. Thestvities were carried out by the
toxicological laboratories of the sanitary-epidelmgical stations of the Ministry of
Healthcare and the plant protection stations ofMlivastry of Agriculture. A toxicological
laboratory at AOPPS was set up in 1972.

Specialists from this laboratory collected samptéscrops, particularly fresh
vegetables and fruits, just before or after harvigstn sovkhozes and kolkhozes in the
Alma-Ata region, and tested these for pesticideidtes. For example, in 1980,
toxicologists tested 675 samples of various crapected from an area of 5,416 ha and
from the bulk output of 53,460 tons produced byfé@&ms in the Alma-Ata region. Of 675
samples, 15 had a concentration of pesticide residbbove the maximum permitted level.
As a result, this produce was withdrawn from thekegaand destroyed as unfit for human
or animal consumption (Annual report of AOPPS irBA® When excessive levels of
pesticides were found among cereals, the seedd teutetained as planting material for
the next growing season. In 1987, toxicologistdysmea 1,066 samples of various crops, of
which 23 samples contained pesticide residues ath@vaorm. The managers of the farms
concerned were heavily fined. These farms were lenmbmake their contribution to the
state plan, as their harvests with pesticide residabove the permitted maximum were
destroyed. Given the Soviet system of control drednode of operation of the Communist
Party, it was possible that these farm managersidvbe deprived of their Party-
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membership cards or that they would be dismissedudoh a failure. This enforced farm
managers to be personally engaged in ensuringpésticides were judiciously used.

The staff of the Toxicological Laboratory also coiied the quality of seed
treatments, tested the concentration of pesticickéunes before application and monitored
the quality of pesticides in stock. Plant protettionspectors supervised pesticide
application activities at the farms and, togethéhvwarm agronomists, carried out training
on safety issues for workers dealing with pestgida 1980, 257 farm workers in the
Alma-Ata oblast were trained and instructed anceikexd a certificate. Every person
engaged in pesticide application also had to urmargannual medical examination. The
pesticide flow was strictly controlled. The farmapt protection agronomist was obliged to
keep records on pesticides, i.e. how much was @leld; stored and used. Plant protection
inspectors regularly visited farms and cross-che@alezords on pesticide flows. If plant
protection inspectors discovered a discrepancgdonds or violations of rules for pesticide
storage, handling and use, then the responsihte &gro-technicians were sanctioned. All
these strict pesticide control activities were mated to encourage the safe and sound use of
pesticides at the farm level.

Farm plant protection specialists

All crop producing farms were strongly recommend®dhave plant protection specialists
(decreeNe 453 of the Council of Ministers of the Kazakh SSBued in July 4, 1966). By
1973, there were 2,368 plant protection agronomistKazakhstan’s sovkhozes and
kolkhozes. In 1983, the Alma-Ata oblast had 55 pfaotection agronomists employed on
crop producing farms. In addition, more than 2,88@n workers in the oblast were trained
and engaged in crop protection activities. A faranp protection agronomist collaborated
closely with specialists at the raion plant pratactstations in tackling routine crop
protection issues. This organization of pest-cdranbivities provided the crop production
sector with necessary knowledgeable personnel t ddéth agricultural pests in a
concerted way.

The crop protection system described was not unigueédlma-Ata oblast, but was
replicated across the other regions of Kazakhstantlze Soviet Union through the unified
plant protection system. The IPM-based pest contiad supported by the state through
large investments in plant protection research extdnsion. Specialists were trained and
bio-laboratories and technological lines for regrimeneficial arthropods and producing
bio-pesticides were built. Above shows that IPM wasdely used in Soviet collective
agriculture and involved a high level of organiaatiand coordination of pest-control
activities above the farm level. The unified Pldhbtection Service was involved in
monitoring and forecasting and practised a widgeaof pest-control methods, in which
biological control played an important role andoad#rictly controlled the use of pesticides.
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This illustrates the knowledge-intensiveness ofIBMd-based pest-control approach which
was intensively supported by state-facilitatediingonal backup and collective action.

3.4 Pesticide use in Kazakhstan after 1991

After Kazakhstan became independent in 1991, thkeative farming sector was
individualized. By 2006, some 173,132 farm entegsi emerged from 2,500 Soviet
collective farms (Chapter 2). These new farms diifem each other in terms of their legal
status, size, socio-economic network, technologicattices, labour regime and the access
they have to inputs and machinery. Most of thesendaare currently run by former
employees of the Soviet collective farms: tractortrack drivers, machinery operators,
mechanics, milkmaids, teachers or accountants. Témgived a piece of land to farm, with
some using it for subsistence and others for comialefarming. Only a small proportion
of these farms are managed by former agro-techrscidath an agronomic background (and
occasionally by one with a background in plant @ctbn). As a result many of these new
farmers are unfamiliar with pest-control issues.

The post-1991 changes in farming structure and cshing and neglect by the state,
have severely affected the plant protection senaoel plant protection research in
Kazakhstan (Khasenov 1999, Migmanov 1997, Sagii®/7 1 Toleubayev 2008, Uakhitov
1999). The infrastructures of the plant protecstations and agricultural research institutes
collapsed. Many plant protection stations and thmlogical and toxicological laboratories
have ceased to exist. Pests were no longer modjtared recommendations about pest
control were no longer delivered. The buildingst thasted these stations were sold off,
used for other purposes or dismantled (see Appeddixfor an illustrative photograph).
The number of personnel in plant protection serfedlesignificantly from 3,000 in 1990 to
1,200 in 1997 and currently PPS has limited fumsti¢Toleubayev 2008:16%).Today,
farmers lack institutional support in the field pfant protection and have to deal
individually with pest problems. In this situatiosing pesticides has become the dominant
solution.

3.4.1 Pesticide use

Our observations and interviews reveal that maniKafakhstan's new farmers consider
pesticides as the only means to control pests hadthey are unaware of the negative
effects of injudicious and indiscriminate use oftedes'® Pesticide use and residues in
farm produce are no longer controlled by publichatties. New farmers still have little

knowledge of their agro-ecosystem and the pectiGarof crop protection practices, e.g.
the presence of beneficial insects, the conceptohomic threshold, the phenology of pest
organisms linked to crop development or climatitdes. Equally, most farmers have little
or no access to information about crop protectidrey mostly just follow the instructions
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given to them by pesticide retailers or containedeiaflets about pesticides. Only a few
farmers have access to the informal knowledge nésvof the Soviet agro-technicians
who have some knowledge about how to deal withracpdar pest problem (Chapter 2).
Our interviewees, who used to work in the Sovietnplprotection system, were
concerned about this bias and the resulting indnscate use of pesticides. One senior
researcher from KRIPP was very passionate abautdsue (Interview 17/09/2005):

Farmers buy pesticides whenever possible! Whemsiled one farmer he
said to me: ‘I bought a pesticide against the Galorpotato beetle on the
local market’, and showed me a small bag with Cfeneharacters on it.
He said with happiness in his voice: ‘Very goodtpéde! | sprayed only
once and all the beetles died'. | asked him: ‘Hawydu know what it is
and how to use it since all the information is ihi@se? Maybe this is
Mouse poison, and you sprayed it on eggplant, pogtatd tomato to
control the Colorado potato beetle; people willupaware of the dangers,
when they will consume these crops’!

It is very foolish that nowadays farmers focus oaly pesticide use!
Because pest organisms develop resistance anccigestipollute the
environment and pose a health risk. We should Hotvaarmers to be
easily carried away by chemical control methods.

Another senior researcher from this institute suned the situation in a few words:
(Interview 07/12/2004): Nowadays crop protection for farmers means onlytipee
applicatiori.

Other plant protection practitioners whom we intewwed also commented on the
increased risk of pesticide poisoning after weakgmf the state control over pesticide use
in Kazakhstan:

There are people selling pesticides without anynsgion, precaution, at

any place and without taking any safety precautionsOn vegetables

there is an increased pesticide use. Nowadays,dyalmonitors pesticide

residues in crops. That is why | do not risk buyiegetables and potatoes
from the market. | grow my own without using peist&s...\We are arriving

at the point when all these pesticide matters nmestcontrolled again

(Interview 21/10/2005).

You know what one farmer told me: ‘I sprayed myatotfield, and |
became so sick that | was in bed for 5 days’. kdsRWhat did you use
for spray?’ He said: ‘those in the Chinese bag#efiview 26/08/2005).

These passages describe how the state-controllsticide use has given way to
unrestricted pesticide use. People who worked ast protectionists during the Soviet era
are concerned about the side-effects of pesticideelopment of resistance, pest
resurgence, secondary pest outbreaks and accuomutztipesticide residues in crops and
the environment, affecting the health of peoplewkeer, these concerns are restricted to
the circle of these plant protectionists and a &her groups, such as environmentalists

67



and the medical profession. These issues have eeh laken up by the farming
community, government or media. Farmers tend tdewéghese concerns and opt for
pesticides as the readily available, ‘fast-fix'wgadn that supposedly helps them to protect
their crops from pests and to stay in business.gdvernment has done little to intervene.
Plant protectionists, environmentalists and the ioadrofession do not have sufficient
political clout to bring these issues onto the fmi agenda. In addition, many plant
protectionists are themselves involved in promopegticides in the farming community in
order to earn some money. Thus, it is unlikely tt@icerns about the injudicious use and
negative effects of pesticides will become a mpjiitical issue in the near future.

The narratives of plant protectionists quoted abmencur with our own

observations during extensive fieldwork undertaketween 2005 and 2007 and previous
experiences of the first author. Pesticides otiaknown nature are freely sold at village
markets (see Appendix 3.3 for an illustrative plgodph) and farmers frequently apply
pesticides without protective clothing, sometimpsrkling them on crops with a broom.
Well-illustrated, colourful posters advertising peisles, magazines or leaflets all present
pesticides as the only remedy against pests amdefartend to take this information for
granted. Some literally follow the calendar spragyprescriptions provided; others start to
apply pesticides when the crop damage by diseasasexts becomes highly visible. If the
pesticide does not control the insects, diseasewemds they immediately suspect the
retailer of fraud (e.g. dilution of concentratioselling something different instead of
supposed pesticide or outdated ones). They swear bt buy pesticides from this retailer
or to purchase this particular brand of pesticidaia They hardly ever consider other
causes: that the pesticide might have been apiaeethte (e.g. when the pest organism is at
an unsusceptible phase of development); that thehas become resistant to this particular
group of pesticides; or that the application metk@d inappropriate. In many occasions
they asked us if there are pesticides on the ménkétwould ‘kill all insects immediately’.
In several interviews, plant protection officersdaagro-technicians mentioned that
pesticides (such as Dichloro-Diphenyl-Trichloroethaand Hexachlorocyclohexane) that
were banned in the 1970s in the USSR are currendgly used in Kazakhstan. They think
these banned pesticides have been retrieved framdabed pesticide storehouses within
Kazakhstan or smuggled in from neighbouring coestand distributed via black market
channels.

We do not argue that pesticides must never be usaédpur observations and
interviews show that many farmers are unaware @fptbtential harm of the pesticides and
this is why they are using them injudiciously andiscriminately. Since 1991 hardly any
study has systematically addressed the negatieeedfdcts of pesticide use by farmers in
Kazakhstan, such as the development of resistgresticide residues in harvested and
marketed produce and other health and environmefitadts.

The following case study illustrates how indiscrmiaie pesticide use can potentially
lead to the development of resistance in a pesansg and a secondary outbreak of
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previously insignificant pests. The case of theoCado potato beetle shows the complexity
of pest control and the high level of knowledgecsisEty required.

3.4.2 The case of the Colorado potato beetle

During our fieldwork we visited one former collaati farm agronomist several times, who
is now head of a cooperative of agricultural praacin the Almaty region (Visits
07/09/2005, 30/05/2006, 10/08/2007). This agronbmiess confident about the agronomic
technicalities of crop production because of hisfgssional background from the Soviet
past. We could see that the fields of the cooperatwvith various crops, looked well-
managed. But he told us about a serious outbreadomwie worm severely damaging the
potatoes and did not know what the cause of thélgmo was. When we asked for the
specific name of this worm, he referred to thertisplant protectionist, who identified it as
cutworm Agrotis segetun(Interview 30/05/2006). In 2005, this farmer estieth that
cutworm caused a 50% loss of his potato yield.

This farmer was using heavy applications of inegb#is against the Colorado potato
beetlé® (CPB) Leptinotarsa decemlineatan his potato fields. For last three years he had
been using Fiproni! to control CPB, although use of this insecticide motato and
vegetables is forbidden by the pesticide use réiguk in Kazakhstan. He had previously
used insecticides from the pyrethroid group butegénese up as they were inefficient and
he knew that CPB had developed resistance to thiemvas happy to use Fipronil because
of its immediate effect in killing the larvae andagos of CPB, and the beetle has not yet
developed resistance during three seasons ofptecapon.

When we suggested to him that indiscriminate pelgtinse against CPB could have
caused the outbreak of the previously insignificautivorm he replied that he never heard
or encountered such phenomenon in the 30 yeans dilskground in crop production. It is
possible that this farmer had encountered a secpmddbreak ofA. segetumbecause of
the elimination of its natural enemies by threergespplication of Fipronil. Interestingly,
this farmer could not control the cutworm by applyinsecticides from different grouf,
including Fipronil. As a result, for two years inrew he estimated losses up to 70% of
potato yield from cutworm (Interview 10/08/2007).

This case shows that even a farmer with 30-yeaastipal experience in crop
production may not have sufficient knowledge alymegt-control issues. It is likely that the
level of knowledge of newcomers into farming is mmlewer than that of this farmer. This
brings us back to the structure of the Soviet adfucal knowledge establishment discussed
in Chapter 2. This farmer was specialised in fiagiplonomy, while another agronomist in
his kolkhoz specialized in crop protection and wesponsible for pest control and pesticide
use. This agronomist had not encountered the phemomof a secondary pest outbreak
during 30 years of crop production, suggesting pesticides were previously used more
judiciously and problems of resistance and secgnplest outbreaks were not encountered.
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3.4.3 The intervention by the pesticide industry

Today in Kazakhstan, the pesticide industry isvatyi promoting its products to the
farming sector. In the Soviet past, pesticides waetrally supplied by the state to the
collective farms. Pesticide companies (mostly fgmeimultinationals) had no direct
involvement with agricultural producers and reskars in the USSR. Foreign pesticitles
were purchased centrally and then distributed ¢orégions under strict control. After the
disintegration of the USSR, the pesticide compawiesupied the empty niches in the
agricultural input markets of the newly establisiwedependent states (Moore 2008). Since
then Kazakhstan's pesticide imports have grown atravery year (Figure 3.55.
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Figure 3.3Pesticide imports (tons) in Kazakhstan: 1999 to 2@&)
Source Ministry of Agriculture of Kazakhstan.

The annual imports of pesticides into Kazakhstamihareased from 2,076 tons in 1999 to
16,600 tons in 2006, although this only takes atoount those imported and sold through
official channels (Figure 3.3).

Much of the market is occupied by well-known padgeproducing multinationals,
such as Syngenta and Bayer (Dinham 2005). They etaxgnd promote their products by
distributing colourful leaflets and posters and mgkpresentations at farmers’ gatherings.
Since 2006 ‘Syngenta Kazakhstan’ has issued a riyomthgazine, the ‘World of Syngenta’
(‘Mir Syngenta’), with colourful illustrations anglowing reports about company’s products
provided by Kazakhstani researchers or farmersg&yta provides pesticide packages to
farmers, which include a range of the company’ddpots for crop protection, backed up
with advice and extension.
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These large companies mainly target the large-deaa enterprises, e.g. wheat
producers. They also sell their products to théestahich is responsible for controlling
quarantine and highly harmful and migratory pé3ts. 2002, the state purchased 570,700
litres of pesticides (Khasenov 2003) and in 200gp#nt 1480.4 million KZT (about 11.3
million US$) on pesticides (Khasenov 2005). Sonwaloetailers buy pesticides from these
large companies at wholesale prices, repackage thesmaller containers and then sell
them to farmers.

There are also many illegal dealers selling genand surrogate pesticides of
unknown provenance (e.g. from China as mentioneovegb at cheaper prices. The
approximate volume of pesticides smuggled intocthntry is not known. These chemicals
are sold without registration or proper labelling, violation of the existing regulations
which specify that all imported products have tadgistered, have clear instructions in the
Kazakh and Russian languages, should be propédxyiéal and have a certificate of origin.
These regulations were introduced only recentlyearide 2005 rules on th€értification
of pesticide manufacturing, retailing and us&s with many other regulations, this is barely
implemented in practice, and is effectively a desteér. One reason for this failure is that
there are not enough plant protectionists to motite thousands of pesticide users and the
numerous retailers and service providers. Moreopant protection officers lack any
officially assigned transport, so can barely cotlezir allotted, and often vast, areas of
responsibility or fulfil their professional dutiedoreover, there is a weak enforcement
mechanism to punish those who do violate pestiggdeand retailing regulations.

In many ways pesticides have become the only oftiothe new individual farmers. They
indiscriminately spray pesticides because of thgmorance of their negative effects on
human health and environment. We also met seveoaé raxperienced farmers who are
aware of side-effects of pesticides, but who patrtaconomic survival ahead of health and
environmental concerns. They are being drawn ihto gesticide treadmill. While some
plant protectionists are concerned about the sbwfards widespread and indiscriminate
pesticide use their voices remain unheard. Comgplpests requires knowledge and an
understanding of the complex ecological processat dccur in agro-ecosystems, and an
awareness that indiscriminate pesticide use cad teapest resurgence and secondary
outbreaks. Farmers however want the ‘quick-fixusians to pest problems and are readily
supported by pesticide dealers.

3.5 Shifts in the knowledge network and the reseah agenda
for pest control: The case of the KRIPP

Research into plant protection played a significatd in the development of IPM/ecology-

based pest-control knowledge in the USSR (see €hdpt The Soviet government began
to intensively support IPM research in the late96énd this may be another example of
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intellectual rivalry with the USA, which launchedweral IPM projects at this time
(Palladino 1996, Perkins 1982). The Soviet statabéished two specialized research
institutes to undertake research on biological mdniethods: the All-Union Research
Institute of Microbiological Remedies for Plant Bxction in Moscow (opened in 1968) and
the All-Union Research Institute of Biological Metts for Plant Protection in Kishinev
(opened in 1969). There were also numerous depatsnamd |laboratories for developing
biological control methods located at researchitutsts throughout the USSR, including
one at the Kazakh Research Institute for Planteetimn (KRIPP). Specialists from these
organizations met annually at All-Union meetingslidated to problems and perspectives
of biological control. For example, in January 19@(five-day seminar was organized in
Moscow for 260 biological control specialists frabhthe republics of the Soviet Union; in
1972 a similar meeting was organized in Kishinew 386 specialists. Researchers from
KRIPP participated at these gatherings, and viditede two institutes and other research
institutes in the USSR throughout the 1970s and #89s to gain and exchange experience
in biological control methods.

Our interviews with plant protection researchand @ractitioners and our reviews
of the Soviet plant protection literature and avehisources show that, since the early
1970s, the IPM/ecology-based approach to pest @lomitas at the core of all plant
protection research and practice. A characterisiample is the development of an
integrated protection scheme for apple orchardsnagéeir most damaging insect-pest,
the Codling Moth Cydia pomonellg by researchers of KRIPP. This was based on the
results of experiments carried out between 197718Y9 in southern Kazakhstan (Lukin
1982). This scheme incorporated 4-7 releases abcal Istrain of the egg-parasitoid
Trichogramma embryophagurand application of a bio-pesticide based Bacillus
thuringiensis,which minimized the use of synthetic insecticides to @pplication per
season. Another example is the development of tmgrated scheme for the protection of
cabbage against the most damaging mofPigric€ brassicage Plutella xylostellaand
Barathra brassicagand the aphidrevicoryne brassicgewhich reduced insecticide use
from 5-7 to 2-3 applications per season. In thigeegste, economic thresholds were used for
both the moths and the aphid. Against the mothyg wimhl and bacterial bio-pesticides
were used. Synthetic insecticides were only usethagaphids when their population rose
above the economic threshold. In addition, popaoitetiof predators were closely monitored
(Aphidoletes aphidimyzaCoccinellidae spp, Chrysopidaespp, Syrphidae spp. and
predatory bugs), and when they achieved a ratpredators to aphid numbers of 1 to 10 or
more, the insecticide application was cancelled1977, following these kind of IPM
schemes more than 5 million ha of crops being \ati®d in the Soviet Union without the
use of pesticides (Beglyarov et. al 1978:16). Cleamicontrol was just one of the
components of the IPM strategy and pesticide udendi dominate in the plant protection
agenda during the 1970s and the 1980s, as it ddag.t
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The disintegration of the Soviet Union in 1991 died the contacts that existed between
research institutes across the former USSR. Thesfoemation of Kazakhstan to a
neoliberal market economy severely affected pubdisearch institutes, including the
Kazakh Research Institute for Plant Protection (f#ra4). Public funding of science
dropped significantly in the 1990s and IPM/ecoldigsed programmes stopped. KRIPP
had to look for alternative sources of income. Tdreign pesticide industry, which settled
in the newly established agricultural input marke¢écame one source of funding for
KRIPP which was invited to test and promote itsdoicis. Pesticide testing has now
become the most important part of plant protectesearch programmes.

A passage from Rachel Carson’s book ‘Sileptir§y’ (1962:211) colourfully
describes a similar shift that occurred decaddeeear the USA:

Most of those best fitted to develop natural cdst@nd assist in putting
them into effect have been too busy labouring ie thore exciting
vineyards of chemical control. It was reported 86Q that only 2 per cent
of all the economic entomologists in the countryevihen working in the
field of biological controls. A substantial numbafr the remaining 98 per
cent were engaged in research on chemical insgesici

Why should this be? The major chemical compaarespouring money
into the universities to support research on insielels. This creates
attractive fellowships for graduate students aritaetive staff positions.
Biological-control studies, on the other hand, aeser so endowed — for
the simple reason that they do not promise anyloaéortunes that are to be
made in the chemical industry.

Carson’s view on plant protection research in tf8AUn the 1950 and the 1960s reflects
what has happened to plant protection researchazakhstan since 1991. Carson’s quote
resembles a fragment of an interview with one geresearcher of KRIPP (Field notes,

Interview 17/09/2005):

Q: In your opinion, why are pesticide tests incldidgmost in all research
programmes?

A: Because of financial interestdrgry and passionakeThere are many
pesticide firms that promote their own products dimely are sponsoring
pesticide testing. Why X [foethical considerations the name of the person
is not disclosefdsaid on the scientific council that he has a gombdme of
700-800 dollars per month, because researchers gibup are engaged in
pesticide testing. He is not interested in otheeaech directions. Of course
| do not want to blacken his reputation, he is adygpecialist, but has
chosen another research priority. His group shaldd monitor population
dynamics and do research on some biological antbgical aspects. But
they only test pesticides, or evaluate variousivatipn technologies in
combination with pesticide use. | understand thseh®uld be some
evaluation of different technologies including peases, but in the past this
kind of ‘research’ was conducted by agro-technigiarhis is technical and
not scientific work!
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This quotation shows an increase in the influenfcthe pesticide industry over the pest-
control research agenda in post-Soviet Kazakhstshappened in the USA half a century
earlier. Although one may argue that developmemtthe USA took place in a different
historical and socio-economic context, some pdsaltan still be drawn. Comparison of
these quotations shows that the pesticide indinstsya strategy of influencing the research
agenda of public research organizations for theim mterests, which has not changed over
time. Engagement in the pesticide testing busiresssame one of the main survival
strategies for the plant protection researcheksairakhstan after the collapse of the Soviet
scientific establishment (Chapter 4). The quoteskaecher remains an adherent of IPM
type research and does not want to be involvedpesticide testing and promotion. As a
consequence she has to live on a very low salary.

An agricultural researcher, who worked for someetifor one of the pesticide
companies, commented on their activities in Kaztdhéinterview 29/11/2005):

Q: Maybe it is better that well known pesticidenganies are operating in
our market as their products will be of a bettealiy than pesticides of an
unknown nature?

A: No, they are stealthily approachinggfarian] science. | mean stealthily
because they do not invest money in our scienceheayt use it. They are
just using the difficult financial situation in thhesearch institutes and give
only small incentives for testing their products.

If Kazakhstan would start investing in agrarianesce again, then these
pesticide companies would have difficult times,dese pesticides will not
be prioritized in the research agenda. People’'savess about the toxicity
of pesticides should be increased. You know in perdhere are
movements promoting ecologically safe and orgamoxlycts. When will
we reach that level? Only then will these compasigsh as Syngenta and
Bayer see their market share in our territory disiad. At present, these
pesticide companies have a strong position on arket; they manipulate
the situation and significantly influence the resbaagenda. As | said, they
have occupied a niche and it will be quite diffictd reverse this situation.
What can we do, every country has gone through. tBEentists in
Kazakhstan keep silent because they are not omgghidzspeak up.

This quotation illustrates that multinational peste companies have come to occupy solid
niches in the agricultural input market in Kazakinstand reoriented agricultural research
towards their own interests. It confirms once mihia under-financing of public research
institutes (Chapter 4) pushes researchers to atoephcentives provided by the pesticide
industry in order to keep the last bits of resegotential alive. This interview quote also
points out that public awareness about pesticidarda is low in Kazakhstan and that the
voices of researchers are hardly heard.

Pesticide testing and promotion has become a nawu#he in post-Soviet academic
research. Our content analysis of ‘Candidate ér®es’ (C.Sc? dissertations related to
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crop protection since 1991 shows that they are dfilthe experimental results obtained
from testing pesticides of certain companies. kangple, one written in 1995 concludes:

Data collected for insecticides A, B and &4l names not revealgthave
been submitted to the State Pesticide Registrafiommission for their
inclusion into the ‘List of allowed pesticides orhet territory of
Kazakhstan.’

Another C.Sc. dissertation written in 1994 conchkide

Fungicides A, B, C, D and E have been tested...a#t lheen shown that
most effective fungicides are A (0.25 I/ha) and2B)(kg/ha).

This pesticide testing for companies has becameatéerp in practically all C.Sc.
dissertations related to plant protection, whicét #nd compare the efficacy of different
pesticides against the target pest and against ether. Normally the efficacy of the
dosages proposed by pesticide manufacturer isrovedi. The scientific value of such
research is normally justified in the following wethe following pesticides have not been
tested before on a particular crop/pest in the #iieconditions of KazakhstanHowever,
this type of research is very technical and dogsntbody a real level of scientific inquiry
appropriate for dissertations at this level.

In the Soviet past, researchers received royaltieen they published scientific
articles, books, monographs or recommendationsadpicultural producers. Today, they
have to pay out of their own pockets or look foorsgors to publish this kind of literature.
Pesticide companies offer to pay the publishingscokresearchers whose findings contain
positive assessments of their products. A typigaingple is Syngneta’s sponsoring of the
research recommendation from KRIPProtection of apple and pear orchards against
arthropod pests and diseases in Kazakhst@ssued in 2003) in exchange for the
promotion and advertisement of its pesticides is thcommendation.

This analysis of the shift in research at KRIP¥#®eets a sharp contrast between the
pest-control research agenda in Soviet and post-K@@akhstan. The partnership with the
pesticide industry became one of the main survistabtegies for plant protection
researchers after 1991, at the expense of IPM/ggdlased research.

3.6 Conclusions

This chapter has illustrated that the IPM approaately used within the USSR in the
1970s and the 1980s required detailed knowledgeoaniplex agro-ecosystems. It also
required specific institutional support in the foaiha strong research base, plant protection
extension network and concerted action from invdhaetors. IPM was backed up by
significant investments into plant protection reshaand extension, training of specialists,
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building bio-laboratories and technological lines producing bio-agents. Pesticide use
was kept at low levels by monitoring pest organisiosecasting their population dynamics
and using appropriate biological and agronomic @ninethods based on economic
thresholds and predator/prey ratios. IPM was prechcand implemented under the
institutionalised guidance of plant protection gssionals, including researchers. Morse
and Buhler (1997) note that IPM is a model of wiraip protection should look like and
represents an ideal that many more would follothéfy could. This study showed that the
Soviet system made substantial efforts in creatmgditions conducive for IPM to work.
In post-1991 Kazakhstan, hardly any of these canithave been available.

With the end of collective farming (Chapter 2) @hd budget cuts, plant protection
research and extension was severely weakened @h&ptToleubayev 2008). Numerous
individual farmers emerged, most of them newcomevkp did not have adequate
knowledge and lacked the institutional backup tgaaize pest-control activities. This
vacuum created an opportunity for the pesticideistiy to make farmers think about crop
protection solely in terms of pesticide sprayindpeTpesticide industry has succeeded in
setting up an infrastructure to deliver informati@amd pesticides to farmers, while
knowledge and information on IPM has diminishedvanished altogether. The plant
protectionists we interviewed referred to the ngmeaomic background of the majority of
current farmers as a main reason for poorly mandigéds and inadequate pest-control
activities. However, as was illustrated with thesecaf the secondary pest outbreak that
ensued from indiscriminate pesticide spraying agjathe Colorado potato beetle, even
those with a professional agronomic background meaty always be able to grasp the
complexity of pest control.

Advanced farmers (mainly former collective farm@ggchnicians) do their best to
control pests on their own fields by using pesésidr combining it with other agronomic
practices. However, very often their attempts tatem pests do not succeed because of
poorly managed neighbouring fields, which serveaasource of pests. The problem of
controlling pests on separate and individual faietd$ is a consequence of the break up of
the collective crop production system. In the p#st, centralized public plant protection
service monitored and controlled pest organism®szcrthe country, irrespective of
administrative borders between farms, districtgegions. Nowadays individual farmers
have to deal with pest problems themselves atewel lof their own fields and to rely on
own resources. The majority of them do not posseficient intellectual, technical and
financial resources to use the IPM approach. Fm bason, Van Huis and Meerman
(1997) suggest that renewing the practical valudPdf for resource-poor farmers implies
focusing more on IPM as a methodology and less &sclanology and on developing
appropriate pest management strategies throughdisetfvery learning processes and
participatory programmes. However the new farmergpost-1991 Kazakhstan are not
engaged in participatory programmes and are stingyghdividually. The conditions for
running such programmes and triggering learningcgse and concerted action for pest
control among individual farmers have not been teskaThe more advanced farmers in
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Kazakhstan recognize the importance and necedssigllective action for inter-farm pest
control, but they lack institutional support to prate such initiatives. The type of
institutional backup that existed in the past ttvedhe collective farms has collapsed, and
a new institutional framework to support individdatmers (except for pesticide market)
has not yet been established. Moreover, it is déficult to establish such an institutional
base for concerted pest control since public iivés and collective action have been
marginalised in post-1991 Kazakhstan.

This study also implies that there is an increasskl that the IPM knowledge
developed locally before 1991 will be lost. IPM soies need to be developed locally,
taking the dynamics of particular agro-ecosystams account. At the same time, however,
the principles of IPM are universal and an insiitodl backup is needed to reintroduce IPM
principles into practices of the new individualiskaimers. This chapter shows that this
reintroduction depends not only on developing amarounicating appropriate knowledge
but also on the socio-economic situation that isdcoeive to IPM approach. Kazakhstan’'s
society would benefit if the government would cesédvourable conditions for fostering
the required institutional changes that can chg#ethe dominance of the networks
promoting pesticides.
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3.7 Notes

! Another implicit reason for the wide-scale usehaf IPM approach in the Soviet Union apart from
the explicit claims about health and environmeaoteicerns was to reduce dependence on pesticides
imported from Western countries.

2 Oblast - the English equivalent is province orioagAlma-Ata oblast occupied 105,210 square
kilometres before 1991. It consisted of 11 admiatste districts with 39 kolkhozes and 97
sovkhozes. The total cropping area was 839,556 ha.

% The Kazakh SSR (Soviet Socialist Republic) (Kaz&ékmswas one of the 15 republics of the
former USSR.

* In this thesis, an agricultural pest is definedaditg, as a living organism (rodent, insect, mite,
nematode, fungus, bacterium, virus or weed) thahadges crops, affects crop development or
reduces quantity and quality of yield before oeafharvest. The terms ‘agricultural pest’, ‘pest
organism’ and ‘pest’ will be used interchangeably.

® The economic threshold is the density of pestshattwcontrol measures are required to prevent
economic losses.

® This journal was a forum for discussion of plamtpction issues of interest to plant protection
practitioners, researchers and policymakers.

’ Cuba still has 280 centres for producing entomopbamnd entomopathogens and some 700,000
ha of crops are biologically treated (Van Lentemed Bueno 2003:132)

® Here ‘biological control’ refers to the control africultural pests by living organisms (insects,
mites, nematodes, fungi, bacteria, viruses) or pittducts of their metabolism.

9 Biological laboratory reared beneficial arthropodad produced bio-pesticides based on
entomopathogenic microorganisms.

10 Field crops: cabbages, red beets, alfalfa, mamghe;ans, tobacco, potatoes, tomatoes, carrots
and peppers.

Y n the original paper Dysart (1973:173) used #rent'parasites’. Since Trichogramma is an egg-
parasitoid the term ‘parasites’ has been changgghtasitoids’ in the quotation to avoid confusion.

12 Here ‘bio-pesticide’ is a preparation made fromoempathogenic microorganisms or products of
their metabolism.

Bin Chapter 1, it was mentioned that the archivéhefRepublican Plant Protection Station of the
Kazakh SSR has been lost. For this reason, we marable to compare data presented in Figure
3.1 for the Alma-Ata oblast with Trichogramma and-pesticides use for the whole of the Kazakh
SSR.

14 As the archive of the Republican Plant Protectitati@ of the Kazakh SSR has been lost, we
are not able to give a ratio on biologically treb#eea and number of bio-laboratories in the Kazakh
SSR against data presented in Figure 3.2 for thendf the USSR.

15 Many plant protectionists in 1990s were dismidsechuse of budget cuts. This led to emigration,

retirement, going into private business (many wepeuited by the pesticide industry), employment
by large farm enterprises (those that survived dtiges) and many remained jobless. A slight
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increase in number of PPS staff by 2006 (up todp&bple) was linked to the post-1999 revival of
PPS after a severe locust plague and the re-edtat@nt of the Republican Centre for
Phytosanitary Monitoring and Forecasting. Howevkere is now an acute shortage of qualified
plant protection specialists in Kazakhstan. The BPSill far from recovered because the majority
of the newly recruited people do not have a baakggan plant protection. In the worst cases they
do not have an agronomic or agricultural educadipall. Of the 1,700 people employed in the PPS
nowadays only 9% have a plant protection backgroUire are no educational organizations
training plant protection specialists in Kazakhstanthe words of a plant protection officer at the
Department of Phytosanitary Safety of the Ministfy Agriculture of Kazakhstan:The plant
protection domain experiences shortage of the gtdfhdrovi golod[in Russian] (Interview
04/06/2007).

% n preparing this chapter it was startling to fihdt there has been hardly any published research
on pesticide use by farmers in post-1991 Kazakhstaither Kazakh, Russian or English.

" Terra Zher Ana: Special issue. 2002. (www.greenwofreenet.kz/pdf/terra-3.pdf ) [in Russian,
access date 22/02/2009].

18 In the 1980s, CPB used to be a guarantine insestt ip Kazakhstan and its distribution was
limited. However, it has widely spread throughdwg tountry in the 1990s (probably partly a result
of the post-1991 collapse of the plant protectio guarantine service) and today it severely
damages potato (and other host) crops all ovecahatry. More recently it was taken off of the list

of quarantine pests.

19 Fipronil — a hazardous pesticide (Class Il) according toAthéO Pesticide Classification List. It
is legally only allowed to be used in Kazakhstama aseasure against locusts in non-cropping areas.

20 This farmer even mentioned that he used the babed (Dichloro-Diphenyl-Trichloroethane)
obtained from a black market.

2L The USSR imported up to 50% of the pesticidesguired with the other half being domestically
produced.

22 Since the archive of the Republican Plant PratacBtation of the Kazakh SSR has been lost, it
was not possible to compare the amount of pesticioported into the Kazakh SSR with data
presented in Figure 3.3. Alternative sources ohdat the amount of pesticides imported into
Kazakhstan before 1999 could not be found.

231n 1993 the government issued a dechee6Q7, August 13) limiting the state’s responsipifior

crop protection to just those crops which weretastiigally important— in practice, wheat — against a
defined list of highly destructive pest organismag,.: Apamea ancepsEurygaster integriceps
gregarious locust species and diseaBesdiniaspp.,Septoriaspp.). However, poor financing of
control activities in 1990s meant the state did enan keep these destructive pests at manageable
levels. Since 2000 there has been an improvemeheifinancing of these activities (Toleubayev et
al. 2007, Toleubayev 2008).

24:candidate of Sciences’ — scientific degree infrener USSR, which is still in use in Russia and
Kazakhstan and can be placed between M.Sc. and BhWestern academia. Some equate this
degree to western Ph.D., but after pursuing CateliohSciences degree one need another 4-5 or
more years to pursue ‘Doctor of Sciences’ degratdfual to Ph.D. degree of western academia.
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Chapter 4

Plant protection research in Kazakhstan:
The commodification of science and the loss of
ecological thinking as a public good



4.1 Introduction

Many of the contemporary debates on research palisguss the public — private
relationships required to foster research and deweént (R&D). The study of the
transition of the former Soviet Union republicsrrglanned to market economies offers
useful insights for reassessing the role of theipector. Most of the existing studies in
the transition period examine the case of Russibfacus on military and industrial R&D
(e.g. Kontorovich 1994, Radosevic 2003). This sttakes another entry point: a formerly
more peripheral area of the USSR, Kazakhstan, arsctor that has received little
attention: plant protection research. Plant praiacresearch is a domain of agrarian
science that aims to develop preventive and/oreptivie approaches to control pest
organisms. Through this study we are able to dscthe consequences of the
commodification of research on the delivery of whah well be considered as a public
good: ecologically sound pest control.

The following sections discuss the public goodrabgeristics of plant protection
research and the extent to which plant proteceésearch in the Soviet era met these public
good characteristics. Then we will use the typolo§yRadosevic (2003) — developed for
characterizing the post-Soviet R&D model in Russido analyse the transitions in
Kazakhstan, using the concepts of ‘preservatiatiyyerse restructuring’ and ‘the survival
strategies of R&D actors’. ‘Preservation’ referptaicies that aim to preserve the old form
and capacity of science despite a reduction inihghdRestructuring’ refers to reforms that
introduce market-based economic principles intoRB® system. ‘Survival’ refers to the
micro-strategies that institutes and researcherslde to cope with shrinking public R&D
budgets. Finally we will discuss how the transfaiiora of R&D from a state-led to a
market-based model not only implied a change inadiflganization of research, but that it
had a deeper effect on the content of the rese@el We argue that the shift in research
organization contributed to the breakdown of regeanto ecologically sound pest control
and supported a shift towards thinking about pestrol solely in terms of pesticides.

4.2 Public good characteristics of plant protectio research

The transformation from a planned economy to aiberl system affected the delivery of
many public goods in Kazakhstan after 1991. A pulgood is any good that, when
supplied to anybody, is necessarily supplied toyaly, and from whose benefits it is
impossible or impracticable to exclude anybody (Eah and McMillan 2003). In other
words, public goods are non-exclusive and nondeda(Kaul and Mendoza 2003, Scott
and Marshall 2005)To understand the significance of the shifts impfarotection research
policy we first address the extent to which plamttection research is, or produces, a public
good.
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While many forms of plant protection exist, in gexlene can distinguish between
pesticide spraying based on industries’ recommémtatto farmers and the theory and
practice of Integrated Pest Management (IPM), wischore knowledge intensive. The
latter targets ecologically sound and environméntshfe approaches to controlling
agricultural pests, which in turn, contributes tormsustainable agricultural production and
benefits society as a whole (Bale et al. 2008, Vanteren 1997). In this sense IPM
embodies many characteristics of a public good. déeelopment of sustainable pest-
control methods and technologies resolves sevedddlgms, including the reduction of
pesticides in the environment, of poisoning incideduring application and pesticide
residues in food, which affect people’s health (K005, Perkins 1982, Pretty and Waibel
2005). Moreover, the control of highly destructpests (such as locusts) that can spread
across large areas of agricultural land and paiptihreaten national food security can
also be seen as a public good. Plant protectiogarel plays a crucial role here, as it is
only through continuous studies of pest organishet tcologically sound preventive
and/or protective measures can be developed. Conamitfrom the state and resources
from public funds are necessary to finance thesgakp beneficial interventions. In
addition, the development of ecologically sustaiediorms of pest control is relatively
complex, knowledge-intensive and contingent upofiee exchange of knowledge (cf.
Leeuwis 2004:347).

Some people view all research as a public goodog#1994:418), for example,
states that all science should be considered ablacgood and for this reason it should be
protected from market forces:

Science is a public good, which must be preservedl aosts because it is a
source of variety. It causes new states of thedwviarlproliferate. And this
diversity depends on the diversity of interests prajects that are included
in those collectives that reconfigure nature andedp. Without it, without
this source of diversity, the market — with itsurat propensity to transform
science into a commodity — would be ever more dabteeconvergence
and irreversibility. In the end, it would negatseif.

This reflects the global scientific community’'s cgan to the increased
commodification of scientific knowledge and thevatization of science by market forces,
which has occurred since the 1970s and which meiepntists see as deleterious to public
interest (Richards 2004). In many countries mar&gented R&D and science and
technology policies are transforming scientific whedge into a commodity (e.g. Byerlee
and Echeverria 2002, Owen-Smith 2003, Tijssen aack¥kaar 1997) with an increasing
emphasis on commercial application and profit, ggosed to discovery. This produces a
short-termism in research agendas and a demandmimediate results that have a
commercial potential. It also inhibits the free leasge of knowledge. This often occurs at
the cost of sustaining long-term research with iesmediately visible commercial spin-
offs (Buhler et al. 2002). Clearly, research inistainable pest-control approaches does not
flourish in these conditions, since such approacieeessarily have to be applied to agro-
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ecosystems which are by nature open and complexeandre careful long-term analysis
(cf. Jansen 2009). The historical review of plargtg@ction research in Kazakhstan during
the Soviet era, contained in the next sectionstithtes these points in a more concrete way.

4.3 Plant protection research in the Soviet era

Just two years after the revolution in 1917, thésBeviks founded the first entomological
office within contemporary Kazakhstan’s borders, tie city of Verny, in southeast
Kazakhstan. This can be considered as the stptaof protection research in Kazakhstan.
In the same year the Syr-Darya pest-control buvessiset up in the south of Kazakhstan,
mainly to monitor and organize control activitiegamst locusts. In time, a network of
plant protection stations was established acrossminle country. Plant protectionists in
these stations were not only responsible for pastrol, but also conducted studies dealing
with the population dynamics, ecology, biology @aaxlonomy of pest organisms. Scientists
from Russia assisted in this work.

In 1929, the agricultural research system in th@e®dJnion was structured around
the All-Union Academy of Agricultural Sciences Nasnafter Lenin (VASKhNIL), an
association of agricultural research institutese Rti-Union Institute for Plant Protection
(VIZR), established in Leningrad as part of VASKhNih the same year came to lead plant
protection research in the USSR.

The early Soviet period saw the publication of ntoune scientific articles and
reports on plant protection. From 1931-1934 theseevpublished by VIZR in its scientific
compendiums calle®&borniki VIZRa(Compendiums of VIZR), and from 1935 onwards in
compendiums calledZashita Rastenii(Plant Protection). Each year the number of
publications on plant protection increased. In firet half of 1934 a total of 78
publications, in the format of methodological haooks, monographs and
recommendations related to plant protection werélighed in the USSR (list of
publications in VIZR 1935:164-166) - a significaieisearch effort. In the following year
plant protection research by VIZR dealt with: (¢ spatial distribution of insect-pests and
crop diseases in the Soviet Union and their ecobdgand economic importance; (2) the
biotic and abiotic factors affecting the mass repition and outbreaks of pest organisms;
(3) the composition and dynamics of biocendsewirgin and idle lands, so as to improve
predictions of likely outbreaks of insect-pests digkases; (4) economic thresholds and the
development of pest management schemes for céneisChernozerbelt; (5) yield loss
assessment methods; and (6) biological methodsdiatrolling insect-pests. For instance,
research on biological methods carried out in ssaghRussia focused on the control of the
European corn borer mot@strinia nubilalis using the egg parasitoi@irichogramma
evanescenand this led to a questioning of the efficacy bémical dusting in controlling
this pest (Zimin 1935jAt that time researchers from VIZR had already pesgl making
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wider use offrichogrammaspp.against lepidopterous pests of fruits and vegesaf@enin
1935:70). This illustrates the extent to which egatally sustainable pest-control methods
were being developed and promoted early in thee3ava.

This intensive research on ecologically sound pesbhagement contrasts with a
widespread opinion among Western observers thaeBagricultural science was stagnant
during the 1930s. Research in plant protection wasied out despite the control that
Stalin’s regime tried to exert over agriculturaiesce as, exemplified by Lysenko. He
theorized that the immediate environment direatijuences the genetic characteristics of
species and argued that the environment is moheeimtial than genes, an argument that
contradicted the theories of classical genetics.ntdmaged to reformulate his biological
theories in terms of dialectical-materialist phdply and these theories were embraced by
Stalin, as the theories of a ‘barefoot scientisthe epitome of the mythical Soviet peasant
genius, and the only biological theories consistattt Stalinist-Marxist ideology. Lysenko
contributions to ‘advancing’ agrarian science lad to be put in charge of the VASKhNIL
in 1938 where he suppressed plant breeding research lddiknjai VVavilov which ran
counter to his theories. Lysenko’s name has becynenymous with the adaptation and
manipulation of science for ideological purposearfhian 2003, Joravsky 1970, Medvedev
1969, Roll-Hansen 2008). However, Soviet scienarilshnot be evaluated solely on this
one example. Plant protection research continoedevelop at that time. Roll-Hansen
(2008) shows that the practical needs of improwaggicultural performance eventually
sidelined ideology-driven theorizations. Moreowegrthis time there was much research on
conservation ecology, lead by botanists, zoologstd geographers in Russia (Weiner
1988, 1999). Hence, despite the theories of Lysearid the subordination of science to
ideology under Stalinism, much research that tdakepthen is still of value today.

Plant protection research evolved in Kazakhstarougjinout the Stalin era.
Recognizing the need for a specialized researchdaailing with pest issues the Kazakh
Research Institute for Arable Farming (KRIABpened a Department of Plant Protection
in 1935. The research staff consisted of entomstegzoologists and phytopathologists,
who mainly studied pest organisms damaging ceKs#iategic crops), such as the Owlet
moth (Apamea ancepsthe Asiatic Migratory LocustLOcusta migratoria migratorig
rodent-pests Gitellus pygmaeusnd Lagurus laguruy and the diseases caused by smut
fungi (Ustilago spp.). Plant protection research in Kazakhstan pa$ of the Soviet
agricultural research system, since KRIAF belontgetthe network of VASKhNIL.

Between 1941 and 1945 these research activities sumpended because of the war
against Nazi Germany but continued after the waenybest-control research was put under
the umbrella of the newly established Kazakh RdpablPlant Protection Station (KRPPS)
with a staff of 25 researchers and with departmeftentomology, phytopathology and
zoology. Content analysis of the research artiales reports produced by KRPPS during
this time (1945-1953) shows that, from the outsi®t, research was driven by demands
from the farming sector to deal with pest organistamaging crops. Persistent problems
with controlling certain agricultural pests in arg@ular region were brought to the

85



attention of the researchers by the regional aljui@dl departments. Researchers were
expedited to these regions to study the problense&ehers monitored population

dynamics of the pest, identified the core of thebpgm, developed new control strategies
or improved existing control methods and producstbmmendations in simple language
for farm workers and agro-technicians. By this timesearchers had already started shifting
their focus towards developing integrated scherogsrdtect particular crops against pest
organisms (Dzhiembaev 1953).

A new era of plant protection research in Kazakhstarted in 1958 with the
opening of the Kazakh Research Institute for PRaotection (KRIPP) based on the former
KRPPS. It initially consisted of eight department&ntomology, Phytopathology,
Agricultural Zoology, Forest Insect-Pests and Déssa Toxicology, Taxonomy of Crop
Insect-Pests and Diseases, Pests of Cereals arahl Geroducts and Monitoring and
Forecasting of Crop Insect-Pest and Disease Dewelop The number of departments at
KRIPP changed during its 50-year existence: somee wenamed or merged, others
emerged and some were shut down. It varied fromdelgartments with 89 researchers in
1973 to 5 departments with 34 researchers in 196@ly opened departments in the 1960s
and 1970s were Weed Control, Biological Methodsnimity, Isotopes, Bio-Physics and
Locust Ecology. In the 1980s, the departments waweganised so that they focused more
on protecting particular crops, e.g. the Departmiemt Protection of Cereals or the
Department for Protection of Fruits and Vegetabldwese departments were charged with
developing and improving elements of the integrateop protection schemes, which
incorporated biological, agronomic and physical hods that would reduce the use of
pesticides while controlling agricultural pests. eThmesearchers of KRIPP produced
numerous publications in the form of monographstbi@oks, scientific articles, handbooks
and recommendations for the farming sector. Betwd#@nl and 1990 they issued 98
recommendations for agricultural producers (Figufg on how to protect a crop(s) against
a particular or complex set of agricultural pessch recommendations were always a
result of several years of experimentation (based continuous monitoring and
observation) and took the specific agro-ecologiadl climatic conditions of different
regions in Kazakhstan into account.

KRIPP subsequently became the main coordinatingrecesf all plant protection
research in Kazakhstan. Its researchers closelgbavhted with regional plant protection
stations to assist in monitoring and forecastirgy gbpulation dynamics of pest organisms
and defining economic thresholds. It formed liasonith other agricultural research
institutes, focused on specific crops, to condoittjresearch related to pest-control issues,
including the breeding of resistant crop varieti€RIPP also collaborated with the plant
research institutes of other Soviet republics aedearch institutes of All-Union
significance, such as the All-Union Institute fdaft Protection, the All-Union Research
Institute for Phytopathology, the All-Union Resedataostitute of Microbiological Remedies
for Plant Protection and the All-Union Researchitage of Biological Methods for Plant
Protection. Networking with, and exchange visitsth@se research organizations located in

86



Moscow, Leningrad and other parts of the USSR ngtsostimulated the performance of
KRIPP’s researchers (interviews for this study).

The Soviet science was in principle not desigmeddvance global knowledge, but
to help in solving domestic problems, i.e. politiemd economic pressures were always
present (Graham 1975). The responsibility for tlgeicaltural research institutes in the
Soviet Union shifted several times from VASKhNIL tioe Ministry of Agriculture and
vice versa. These switches in management from woetgre to another occurred because
of different views about the applicability of agritural research. The Ministry of
Agriculture required agrarian science to be respen® the needs of the farming sector.
VASKhNIL favoured a more fundamental orientationagfricultural research. For these
reasons, the Kazakh regional branch of VASKhNILl, ige in 1941 and transformed into
the Kazakh Academy of Agricultural Sciences (KAASL957, was closed in 1962 and its
research institutes were put under the Kazakh Minaf Agriculture. In 1971, VASKhNIL
regained its political independence and re-estaddisits eastern regional branch in
Kazakhstan and most of the agricultural researdiitines (including KRIPP) were
transferred back from the Ministry of Agriculture the eastern branch of VASKhNIL.
These shifts certainly influenced the research @égemd priorities in agrarian science, but
plant protection research under both these managestieictures remained focusing on
development and promotion of ecologically soundt{pestrol approaches and was
adequately funded (interviews for this study). @9Q, just before the collapse of the
USSR, the Eastern branch of VASKhNIL was transfatnmo the Kazakh Academy of
Agricultural Sciences (KAAS). At this time KAAS hagix departments with 32 research
institutes, 28 experimental stations and 45 expamiad farms. This network of research
and extension units provided the farming sectorhwitp-to-date information and
technologies (Morgounov and Zuidema 2001, PrayAsmakerson 1997).

This overview of the Soviet plant protection regshashows a series of dynamic
developments in this field of science. Considerabl@stments and improvements in the
governance of scientific establishment made ecelmaped pest-control research possible.
This formed a sound basis for the IPM practices$ wWexre adapted in the farming system
(Chapter 3) and for management of locust populati@hapter 5). The question can now
be raised what remained of this IPM/ecology suppgrtresearch infrastructure and
research agenda after the disintegration of theRJB3991.

4.4 Science and technology policy in the post-Setiera

On the 18 of December 1991 Kazakhstan became an indepestiet The following
month the Law on science and technology policy of the Republi Kazakhstanwas
issued setting forth the Republic’'s science andchrtelogy (S&T) policy and the
organizational structure for research. The maimqgipies of this were: the selection and
development of research priorities in accordandé wublic demand; the incorporation of
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international scientific knowledge; tax privilegies R&D projects; support for innovation
activities; and the protection of intellectual peofy rights. However, the enactment of
these principles was thwarted by the economic dommrthat the country experienced in the
1990s. In 1992, the Ministry of Science and Newhhetogies was established to preserve
the S&T potential of research enterprises and ststathem in developing market oriented
research outputs (Kembaev and Komlev 2004). Bt thi¢ severe budget cuts and a crisis
in all sectors of the economy, these initiative®anted to little.

The government looked for other ways to managesthentific establishment. In
1996, the Presidential Decre@r the improvement of state management of scienteei
Republic of Kazakhstdnmerged the National Academy of Sciences (NASY dhe
Ministry of Science and New Technologies (MSNT)piaine executive body, the Ministry
of Science/Academy of Sciences of the Republic aezdkhstan. This body became
responsible for leading the state’s S&T policy dimhncing R&D. It developed the
‘Conception of national science and technology paiicthe Republic of Kazakhstdaoy
the end of 1996, together with a number of poliayiatives to optimise S&T policy. A
lack of funds meant that none of these initiatiwes implemented and this together with
the lack of cooperation between scientists from N8 the government bureaucrats from
the former MSNT led to this executive body beingbdinded in 1998, with its
responsibilities being transferred to a newly foeshdMinistry of Education and Science.
This change marginalized the scientific communityl overnment bureaucrats became
the managers of science. This conflict was not lyigablicised and the new ministry was
presented as a means of integrating academic scwtit higher education.

With the improvement in the Kazakhstan economy esi@000, the Ministry of
Education and Science developed a n@wriception of science and technology policy in
the Republic of Kazakhstahis served as a basis for tHeaiv on sciencassued in July
9, 2001. The law aimed to provide a legal basiddading projects from the state budget
based on: open calls and competition; the integmadf science, education and industry; the
protection of intellectual property rights; and taecreditation of R&D enterprises. This
law was followed by the Presidential Decree of May 2003 on Strategy for industrial
and innovative development within the Republic iazakhstan in 2003-2015A
Committee of Science was set up to coordinate pdinlance to R&D through the Science
Fund and the National Innovation Fund. In June2®®,7, the President of the Republic of
Kazakhstan signed a National Programmie Development of science in the Republic of
Kazakhstan in 2007-2012The government assigned a budget of 43 billia&iTKabout
361 million US$) to implement this programme, whiamms to increase international
competitiveness of science in Kazakhstan. This estggthat the government has good
intentions to manage the national R&D domain, teettgp effective S&T policies and to
provide science with sufficient public funds. Howeyv these numerous upper layer
restructurings and policies have done little to riowe the situation for grassroots
researchers, particularly in agrarian science,ibhdwvillustrated below.
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4.4.1 A niche for agricultural research?

What happened to agricultural research in the eoafghis period of good intentions but
few resources? Johnson (1993) discusses the resingcof agricultural research in the
former Soviet Union and outlines several stratediegt could be adopted by agrarian
research institutes as way of preserving reseaaplaity in the former Soviet republics.
The concepts of ‘preservation’, ‘diverse restructy’rand ‘the survival strategies of R&D
actors’ developed by Radosevic (2003) for charamtey the post-Soviet R&D model in
Russia are very similar to those discussed by &wh£993). The concepts of Johnson
(1993) ‘preservation’, ‘facilitating adaptation’ @nthe ‘import of technology’ will be
discussed here to analyse the changing trendsaniaig science in Kazakhstan.

The first path for sustaining agrarian science ar#&khstan was ‘preservation’, this
involved attempting to maintain the pre-1991 adtimal research base with a much
smaller budget. In 1996, the Kazakh Academy of é&gtural Sciences became the
National Academic Centre for Agricultural Reseaf(®lACAR), part of the Ministry of
Science/Academy of Sciences. NACAR contained 2%ameh institutes (including
KRIPP), with a further 8 regional branches, 2 ekpental forestry stations, 4 veterinary
research stations, 12 field experimental stati@isexperimental farms and the National
Agricultural Library (KazGosINTI 2002:11). Initiall it seemed worthwhile to try to
preserve the agricultural research base in Kazaklterough a period of uncertainty, with
a serious shortfall in funding. This response cured for almost a decade after the collapse
of the Soviet Union, but after this time it becaevident that the approach was not feasible,
as the research base was rapidly deterioratingreamy researchers had left public research
institutes due to a lack of funding.

The second path for sustaining and developing egrascience was to ‘facilitate
adaptation’, and re-allocate the available resaurse they more closely matched the
prevailing economic, structural and agriculturaltees (Chapter 2). This strategy implied
reorganizing the research institutes so that thesewnore aligned to the needs of the new
types of agricultural producers. As a result a# tlesearch institutes (including KRIPP),
experimental stations and experimental farms of WRGwvere transferred to the Ministry
of Agriculture at the end of 2002. NACAR cease@xist as an organization. Ten regional
agricultural research centres were establishedjimgethe existing research institutes, their
regional branches and the experimental stations.r&kearch institutes within these new
regional centres sought to maintain their indepeoee They had to compete for scarce
budgetary funds and struggle with bureaucraticamhss and excessive ministerial control.
The Ministry of Agriculture required agriculturabsearchers to be responsive to the
demands of new farmers and to be market-orientgccddtrast the researchers were still
focused on the type of research that fitted witk targe-scale, knowledge-intensive,
highly-mechanized collective farming of the pastieh was of little relevance to the
reality of the post-1991 farming sector with numeremall-scale, individual and resource-
poor farmers. Foreign companies were already dgtiezommending their packages of
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agricultural inputs (e.g. seeds, fertilizers andtipees) which were widely available. In
response policymakers abandoned the path of sumjaand developing a knowledge-
intensive model of agrarian science.

The third stage in the development of agrarianne@e ‘technology import’, was
adopted in 2007 when the Ministry of Agriculturenannced that future agricultural
research in Kazakhstan would mainly focus on adgpiinported technologi€sTo this
end a wholly state owned Joint Stock Company (J¥s&2Agrolnnovatiorwas established
under auspices of the Ministry of Agriculture. isrpose was to import foreign agricultural
technologies, coordinate the activities of all #ggicultural research centres, evaluate the
guality of research outputs, increase the effiaafcggrarian science and control the finance
of agricultural research. The agricultural researgdtitutes were transformed from state
enterprises, which had the right to engage in ewon@ctivities, into Partnerships with
Limited Liability. These initiatives represented sami-privatization of the agricultural
research enterprises, as all their assets stiinigeld to the state and a significant part of
their finances came from the state budget.

In August 2007, JS®azAgrolnnovationpresented ambitious plans to build two
Agricultural Research-Education Cities, one intilbeth and one in the south of the country
by 2011-12 and to concentrate all the agricultteabarch and educational organizations in
these Citie§.As a prelude to such concentration, ¥s&zAgrolnnovatiorreduced the 10
existing regional agricultural research centre® ititree regional research institutes for
agriculture and four specialised research insst(ligestock breeding and veterinary, food
and biofuels, forestry and wheat farming).

According to our interviewees from the research momity, these initiatives were
carried out in a top-down fashion, with little aet made to solicit the views of the
scientific community. Researchers complained thathese bureaucratic restructurings
have constrained their activities and made it irsfide for them to take independent
decisions. The restructuring of research instingiadded extra layers of bureaucracy to the
research system (cf. Busch and Lacy 1983). AccgrthinSchweitzer (2008), government
bureaucracy is the major obstacle to the developnoénscience and technology in
Kazakhstan. Our evidence suggests that the bui@ation of scientific management is
one of the factors that has hindered the developwfeagrarian science in Kazakhstan in
the post-Soviet era.

4.4.2 Science under siege

Science and the research community in post-Sowagakhstan have faced many problems
besides bureaucratization. To identify the key [mols we used a critical review of the
literature and media sources, field observationd #re data of our interviews. The
collected data point at the following key problertsy salaries, run-down and outdated
research facilities, difficulties with recruitingoyng researchers and retaining the
intermediate generation, weak state support angdbe quality of research outputs. These
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findings coincide with the results of a more gehstady carried out by Gurevich and
Suleimenov (2006), among 701 researchers from fidusaresearch organizations located
in 17 cities of Kazakhstan (Table 4.1).

Table 4.1 Indication of the weakest aspects of (aciences in Kazakhstan
by researchers (n=701).

Factor Respondents, 100 %
Wage/income of researchers 30.2
Material and technical supply of research enteegris 12.8
Introduction of research outputs into practice 11.4
Inflow of young researchers 10.4
State support and regulation 8.3
Staff qualification of research enterprises 6.0
Staff training for research enterprises 4.3
Organization/management of science 3.1
Intellectual property rights 2.7
Expertise of researchers 2.1
International collaboration 2.1
Evaluation of researchers’ qualifications 1.9
Integration of science and higher education 1.6
Competition in research community 2.1
Information support 1.0

Source:Gurevich and Suleimenov (2006).

The following short section from an in-depth iniew with a former researcher (a
man of 71 years}, who has dedicated all his life to plant protettiesearch, identifies
many of the issues facing agrarian science andescth@ views of many other agricultural
researchers (Field notes, Interview 24/03/2006):

Today, there are many problemeefy upsdt The research potential has
become very weak. The research institutes canndk atdfull gear because
of a lack of financesexclaiming! For instance, this winterCjecember
2005 — February 20gamost of the research staff of KRIPP were sent on
unpaid vacationdtpusk bez soderzhanjyfr 3 months, because there was
no money to pay their salarighif has been ‘normal’ practice since 1992
But these 3 months are necessary to analyse whatdwae last season,
write methodological handbooks, prepare a reseprogramme for the
next season, and so ohe[ reflects what they did as researchers in the
Soviet past during the winter monthNow it is [spring], time for fieldtrips,

but they fesearcherkcannot go because there is no money for thislaAtp
protection researcher without fieldtrips is noealresearcheekclaiming!
There is no transport to visit the fields. In thasy if you visited a sovkhoz,
you got a car, assistants... the farm administratiorihe regional plant
protection stations provided everything you needed your research.
Nowadays you are alone, nobody cares. Plant protectsearch is entirely
based on field observations. Without data from fie&l you cannot do
much in the laboratory. It is nonsensxdlaiming! Without trials in real
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field conditions your laboratory results are incoet@. For this you need to
set up field experiments and to do observations.dxample, locusts fly
hundreds of kilometres, you have to follow and nmmnthe population

dynamics, where they land, lay eggs, under whatlitons they take off,

which direction they go and so on...

The financing of science became so horrible thptoes not finish this
sentence; pause; he cannot find words to expres§imstratior). Can you
imagine the allocated budget for the research progre for developing the
integrated protection schemes for all vegetable40i3,000 tengealout
3,140 US% In total! This is mockery! detting excited and upget
Moreover, you have to do it in one seasamgquirement of the Ministry of
Agriculture which finances the reseatchvou never can do that in one
year! You need at least three years! But some reflseis somehow manage
to produce reports after one year. The principléysu get what you pay’
[this expression is often used in the research camtypuAfter this they
[policymaker¥ claim that they allocated money for the reseaBiith sides
are engaged in ‘eye-washingdhkovtiratelstvp Researchers have to write
that they developed these integrated measuresder @0 get paid. Next
year money will be allocated for new research ahd Ministry of
Agriculture will ask for immediate results. At tlend, all these research
recommendations have a one-day lifespan and ofaheyvToday, in fact,
everybody uses research recommendations develop#tkiSoviet time.
Researchers just take the old ones and rewrite thenmew. Nobody
develops anything new anymore.

This quotation highlights that the current low qtyabf plant protection research conducted
in Kazakhstan is because of the severe underfurafingsearch activities. Researchers are
adapting their activities and outputs to meet uiséa demands from the Ministry of
Agriculture. Short-termism is undermining the lolegm nature of plant protection research
and practice. The quotation expresses the viewsttandrustrations of practically all the
researchers we interviewed, all of whom were ngstdbr the way research activities were
carried out in the Soviet past.

The new situation has dramatically changed the ifegrand agricultural research
sector, but scientists have difficulties in over@ognnostalgia about the way things used to
be. They have difficulties in taking the needslad humerous new farmers into account.
The following quotations from our interviews suggést they have not yet recognised the
need for change:

Farmers must follow our recommendations, if theytita control pests on
their fields. We cannot immediately tune up to tled@mands... [Interview
07/12/2004]

... it is possible to implement research outputsasgd farms because they
have machinery and the necessary equipmdimterview 14/12/2004]

...small farmers are concerned about 2, 5, 7 hectwfrdelds. But our

research recommendations cannot be applied on teessdl plots...
[Interview 12/12/2004]
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Following on from this, Figure 4.1 shows that orll2 recommendations were
developed in the first ten years after the collapsehe Soviet agricultural research
establishment. Analysis of their content shows ttiegy are all reprints of Soviet
recommendations that have been slightly alteredisThttle or no new research is being
conducted. At the same time research recommendation still oriented towards large-
scale, highly-mechanized and knowledge-intensivg @roduction systems, ignoring the
heterogeneity of farm types, sizes and farming tmes that now exist (Chapter 2,
Toleubayev 2005).
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Figure 4.1 Number of recommendations for agricultual producers issued by KRIPP
in the Soviet and Transition periods.

Source:Compiled by authors from source material in thdRHRarchives.

Figure 4.1 illustrates the relatively high outptKiRIPP researchers during the Soviet time
and the significant drop in their performance afté@1. This is a combined result of a
decrease in the number of researchers at KRIPRirg=i4.2), the collapse of the Soviet
agricultural research and production systems, k ¢tdancentives and significant budget
cuts. Table 4.2 shows the extent to which (statedihg for R&D (in all sectors) has

declined since 1991.
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Table 4.2 Gross domestic expenditure on all R&D iiKazakhstan.

Year 1991 1996 1998 1999 2001 2002

Expenditures for
R&D from GDP, % 0.80 0.30 0.22 0.18 0.22 0.26

Source:Adapted from Kembaev and Komlev (2004:134).

The economic crisis in Kazakhstan in the 1990stdethe funding of all science activities

in Kazakhstan dropping by a factor of four aftee #ollapse of the Soviet Union (Table

4.2). Since the economy started to pick, from 2@bQvards, there has been some
improvement in the funding of science (Table 4.8 @able 4.3).

Table 4.3 Financing of agrarian science from the rieonal budget in Kazakhstan.

Year 2001 2002 2003 2004 2005 2006 2007
Expenditure on agricultural

R&D from the national budget, 634 810 853 1,5682,004 2,123 2,660
million KZT*,

including purchase of research
equipment

- - - 417 850 662 360

Source:Ministry of Agriculture of the Republic of Kazakias.

Table 4.3 shows that funding of agrarian sciena@eeised four fold between 2001 and
2007. This money was divided between 10 agricultresearch centres and used to pay
salaries, taxes, the expenses of research adijvitrintain research facilities and
infrastructure and to catch up with inflation. @féil data from the Ministry of Agriculture
shows that the average monthly salary of an agull researcher in 2002 was 12,196
KZT (about 80 US$) and rose to 34,500 KZT (abowd P%$) in 2007. While this seems a
considerable increase in percentage terms, livmgjsc(e.g. food, housing and services)
increased significantly in Kazakhstan during thimet While the average salary of a
researcher in Kazakhstan is far below that of @aeher in a developed country, their
living costs are very similar.

Researchers express frustration about low waggésvarking in run-down research
facilities. In one interview, a 29 year old plambfection researcher at KRIPP revealed the
real situation on the ground (Field notes, Intemwiy/10/2005):

Q: You said that researchers do not make any headwahat sense?

A: We are doing, doing, doing, doing something, @veén not knowing
what we are doing, without a clear purpospget and frustratddWe are
copying reports written in the Soviet past, theeegsh we are doing now
was really done a long time ago. Every year wedareg and reporting the
same things, only changing the wording in ordesatsfy the authorities in
the ministries. In fact we only do paper work. Bug core of the problem
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is the same, we do not discover anything new andameeabsorbed by
routine. What is ‘new’ in our science actually canfeom the distant past.
‘New’ Candidate of Sciences dissertations are abfdrand claim to have
scientific novelty, but all these discoveries warade a long time agon|
the Soviet pagt We do not have the conditions to discover amghnew
because we do not have the infrastructure or tldities to do the
experiments which we would like to do. Our salaaes very low, and so is
our motivation. We are not supported morally orenatly. For example |
do not even have an ordinary preparation needlabaratory glassware to
do simple experiments with. When | arrived fromaaar after a 3-month
research project at a laboratory at a foreign usite | was really
enthusiastic to continue my experiments. But adftezouple of weeks of
experiencing that we have nothing to conduct expents, | just dropped
the idea. You know why young people are leavingrsme? Because of the
poor working conditions and the low salaries. Wika20,000 tengeapout
150 US$ per month for a young researcher with a familyf>cQurse they
will go to private business where they can earatariore. | do not blame
the young people who leave. | am thinking of leguine institute myself to
go to work for the private sector.

This quotation strengthens elements of the eamdjeote: underfunding of research
activities, low salaries, a drop in the qualityrebearch outputs and how researchers are
driven by bureaucratic requirements. But this isnfra young researcher, who never
worked in Soviet academia who just produces regorgdease officials in the ministries as
there are no opportunities or facilities to devetopnething new. The enthusiasm of young
researchers rapidly declines in such situationse Thain factor that holds young
researchers, who have recently defended their rthsoms at KRIPP, is a kind of
obligation: personal ties and gratitude to the adoe of KRIPP and the supervisors who
helped them attain their ‘Candidate of SciencesS(Qdegrees? But this gratitude cannot
sustain them indefinitely and many leave the institfor higher paid jobs in the private
sector after a few months or couple of years. Tig&xCdegree considerably enhances their
employability.

The low wages, run-down research facilities ardk laf goals in public research
enterprises makes it difficult to recruit youngeaschers and the intermediate generation
researchers are trying to find other jobs. Thegaderation of scientists continue to work
after retiremerlf with some researchers of 75 years continuing tsbelved in research
activities. The younger generation (between 25 8@y are readily employed by agri-
business companies, selling pesticides, fertilizsgeds and farm machinery. The President
of the Republic of Kazakhstan raised these issuasrecent address to young Kazakhstani
researchers (April 27, 2007) and outlined plansitoease R&D expenditure to 2% of GDP
by 2010 and to bring the salaries of Kazakhstaseaechers and research facilities up to
average world standards. Following this addresBcyoakers responsible for R&D and
S&T policies have made numerous claims in the meal@ut how sciencwiill again
becomeprestigious, scientistwill again becomehighly paid labour, how expenditure on
sciencewill increase dramatically and how the scientific domaivill again become

95



attractive for young people. These future-oriengagbressions underline the point that
underfinanced public science has lost prestige badome unattractive for young
researchers.

4.5 Staffing and research infrastructure

4.5.1 Staffing

The main supplier of young researchers to KRIPP tvasPlant Protection Faculty of the
Kazakh Agricultural Institute in Alma-Ata. Beforéd collapse of the Soviet agricultural
research and production system this faculty anpyaibduced up to 75 highly qualified
graduates in plant protection. They then went orbdoemployed as either researchers,
agronomists for crop producing farms or employedh the Plant Protection Service. In
1996, after the Kazakh Agricultural Institute meatgeith the Kazakh Veterinary Institute,
the Kazakh State Agrarian University (later renantbd Kazakh National Agrarian
University — KazNAU — in 2001) was established, b Plant Protection Faculty was
closed. Only a few lecturers were employed to ohiee plant protection, involving a few
hours of teaching, to students of agronomy. The list of specialized courses in plant
protection was removed from the curriculum. Latermant protectiohwas removed from
the Ministry of Education and Science’s list of cipdéities for higher and vocational
education. As a result, the number of professioimgtdant protection has decreased and the
expertise is disappearing.

In the Soviet past, the typical pattern of a sdientareer in the agrarian research
system was graduation from the agricultural edooali institution, post-graduate
(aspiran) study at one of the research institutes, follovilgdemployment in a junior
position at the same or another institute. HoweNeaxas not easy to get employed at the
research institutes because of a thorough selegiiocess. Scientific careers advanced
slowly but steadily and it was common for sciestist only have been associated with one
research organization in their lifetime. Scientist§yoyed higher salaries than people in
most other occupations and had a high status, vetiithmotivated thert.

The prestige of being a researcher faded rapidigr dhe collapse of the Soviet
scientific establishment. Severe budget cuts atidypreforms forced a reduction of staff
and the shutting down of complete programmes, degats and entire institutes. Many
researchers emigrated or left the scientific wamldearch of better paid jobs in the private
sector. The number of scientific researchers inakhgtan dropped from 31,250 in 1990 to
9,000 in 2000 (Kembaev and Komlev 2004:137). A Eimpattern can be seen in the
number of research staff employed at KRIPP — sger&i4.2.
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Number of the research staff

100

Figure 4.2 Number of research staff at KRIPP sincés foundation in 1958 till 2007.
Source:Compiled by the authors from archive source maiteti KRIPP®

When originally founded KRIPP had just over 30 egsk personnel, a figure that doubled
by 1965. From 1966 to 1988, KRIPP had a more o8 &table number of researchers,
fluctuating between 80 and 90. Our intervieweemfttRIPP considered this period as one
of stability, when most of the scientific plant protion knowledge was developed in
Kazakhstan. The number of research staff droppguifsiantly during the post-Soviet
period, from 73 in 1990 to 34 in 1999. Apart frdime reduction in number of the research
staff, the age of research personnel rose dranigtdi&ing this period (Figure 4.3).
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Figure 4.3 Distribution of age categories of reseahers in KRIPP over the period
1958-2007.

Source:Compiled by authors from archive source matetilRIPP.

Figure 4.3 illustrates the number of researcheKRIPP by age category: 20-39, 40-59
and 60-79. From 1996 onwards, there has been dysirarease in the proportion of
researchers older than 60. By 2005, 38% of thearekers fell into this age category,
compared to a maximum of 9% during the Soviet im&967. The next age category (40-
59) accounted for the majority of researchers fa@%7 until 2002. Its share dropped to an
all time low of 17% in 2007, the lowest in the bist of KRIPP, as many left KRIPP for
better paid jobs in the private sector. Before 19@Linger researchers in age category 20-
39 gradually aged into the intermediate categome @ould expect retired researchers to
leave their positions and be replaced by the inéeiaie generation, who would in turn be
replaced by young generation and so on. However ptist-1991 collapse of the Soviet
system affected this trend, with many researchespecially from the intermediate age
category leaving KRIPP. There were also problemt wecruitment of young research
staff, but the recruitment of young graduates frilazNAU by the fourth director of
KRIPP played a role in rejuvenating research staféxplained below.

The major factors determining the composition &f workforce have been funding,
S&T policies and organizational reforms. Howevlg managerial and leadership skills of
directors of KRIPP also have played a role. Thraughts life KRIPP has been managed
by just four directors: the first from 1958-197betsecond 1976-1980, the third 1980-2000
and the fourth from 2000 until now. Our interviewesgharacterised the first director as a
founder of plant protection research in Kazakhst@nwas a leader in this scientific domain
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for more than thirty years from 1945 until 1976 dvefore 1958 was the head of the
Republican Plant Protection Station. KRIPP progpewmder his directorship. The
interviewees were more balanced in their opinionhef second director, who was neither
highly praised nor criticized. The third directoeceived much criticism for bad
management and ill treatment of his subordinatesing his directorship the number of
researchers declined (Figure 4.2). While the decéfter 1991 can be explained by the
overall economic depression within the country Hralsevere budget cuts, there was also a
21% decline in the number of research staff dutimggfirst ten years of his directorship, in
the Soviet period, when the funding of science wa$ so much an issue. Senior
researchers, who left KRIPP during his directorshiphe 1980s, said that they found his
jealous and hostile attitude towards them intolieralbhey believed that he was insecure
that he might be replaced by better performing @enésearchers, so he strategically
undermined them or sought to get rid of them.

The fourth director was characterized as a savidarwas appointed in 2000 at a
time when authorities were attempting to close KRIPhis coincided with a severe locust
plague that lasted for three years from 1998 tdlZ00leubayev et al. 2007) and he argued
the need for maintaining plant protection capapilKRIPP escaped closure but problems
of resources persisted, with inadequate staffinglée(Figure 4.2). The new director made
it a priority to bring back senior researchers, wised to work at KRIPP, although most of
them were already retired. He also retained intdrate generation researchers, who were
planning to leave the institute; and recruited ygpusearchers, who were reluctant to work
at public research institutes. He recognised thpomance of maintaining senior and
intermediate researchers who could pass their ggpeand knowledge onto the young
generation and the importance of attracting a yeuggneration to rejuvenate the research
community. The new director personally recruitaddents from KazNAU at a time when
other agricultural research institutes had problevit recruiting young graduaté$.He
was well positioned to do so as used to be ther@laai of the Plant Protection Group at
KazNAU before he assumed the directorship of KRIR® was able to recruit some of his
former students, provide them with accommodationaf@ractive term of employment) and
create conditions for them to earn additional ineqf@ supplement their low salaries) by
engaging them in various activities, such as pestitesting for the private sector. His
success in bringing retired researchers back toPRRWas because his relationship with
these colleagues went back to when he began lastsia career at KRIPP as a research
assistant in 1968. He became senior research&7®, ivas head of the Department for the
Protection of Fruit and Vegetables at KRIPP unfiB4, and then went to work at the
Kazakh Agricultural Institute. The turnaround in KR’s fortunes since 2000 is largely
due to the specific networking activities of therremt director® The number of the
researchers has increased from 36 in 2000 to 2D@6, an increase of 37% (Figure 4.2).
Moreover, KRIPP has attracted new funds for coridgcsome research activities and to
purchase new equipment. Thus recent years have dqmriod of revival for KRIPP,
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although external factors, such as structural eaueations led by policymaker in the
ministries, have limited the extent of this revival

The success of the current director in strengtlgemioman resources was later
overruled by policymakers. In July 2007, J&&zAgrolnnovationthe ‘privatized’ branch
of the Ministry of Agriculture, ordered all agrit¢uial research institutes to cut staff by
30% by the end of the year, arguing that the peagen of technical personnel in
agricultural research institutes was too high (eerage 58%}° They categorized research
assistants (which made up 31% of the research maesan KRIPP in 2006) as technical
personnel. If they were counted as research peesoessential to carry out the research, a
different picture of the ratio between researchspenel and technical personnel would
emerge. Obeying orders, the Director of KRIPP esearch staff by 26%, notwithstanding
the scarcity of research personnel. This step &/K&Agrolnnovatiorappeared to be part
of a longer term policy, as in August 3, 2007 tpegsented further plans to the Ministry of
Agriculture to reduce personnel involved in agriatdl research from 3,054 people in 2007
to 2,000 in 2012 (Ministry of Agriculture 2007).

This review of the changes in staffing at KRIPRugstlates the discrepancies
between reforms carried out by policymakers andréadities on the ground, particularly
the shortage of research staff, the difficultiesdoruiting young specialists, in retaining the
intermediate generation and the ageing profildefresearch community.

4.5.2 Research infrastructure

In Soviet times agricultural research institutegevéesigned as academic villages with a
full research infrastructure - laboratories, gremrges, a machinery park and experimental
fields; as well as a complete social infrastructut@ndergarten, school, central-heating,
housing, post-office, clinic, etc. - all servingetbmployees of the institute and their family
members. This was similar to the production andiataafrastructures of the Soviet
farming system (Chapter 2). The Kazakh Researctitutes for Plant Protection had all
these facilities by the end of 1960s except forgtieool (as there were schools in nearby
villages and Alma-Ata city). Most adult family meers were employed in the institute as
researchers, research assistants, or maintainengeiearch and social infrastructure of the
academic village. The work-force included plumberdectricians, heating-system
technicians, drivers, carpenters and field workdilsese workers and the kindergarten
personnel were paid from the institute’s budget amule part of the general staff. For
example, in 1983 the general staff list of KRIPRgisted of a total of 258 employees: 82
researchers, 62 research assistants, 28 ‘othesdipeel (accountants, secretaries, librarians,
guards and cleaners), 64 workers and 22 kindergadesonnel. Housing was provided for
every employee of KRIPP. The compound of the acadgitage had ten duplex cottages,
147 apartments and a dormitory. Housing opportwuitg one of the strong attractions of
employment with KRIPP and kept staff attached t® itistitute for long periods. When
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leaving the institute for another job employees bhadyive up their housing. This may
partly explain the very low staff turnover at KRIERring the Soviet era.

With the collapse of the Soviet scientific estsianent and introduction of
neoliberal reforms, drastic changes were made enothinership of these infrastructures.
The housing facilities and kindergarten were pragt and the institute lost control over
them. KRIPP lost its experimental fields and thehards located next to the main building,
which the state sold to private developers to bladdses to meet the expansion of Almaty
city. The research infrastructure itself rapidlyeterated because of budget cuts.

The budget available after 1991 barely coveredrigglaand tax payments, even
though the run-down and outdated research fasilitegjuired significant investments. It
was not until 2004, that the Kazakhstani governmasatie any allocation to the agricultural
research institutes to purchase research equipi@gntmillion Kazakhstan tenge - about 3
million US$, see Table 4.3). Previously KRIPP'Bdeatories had been furnished with state
of the art equipmerf® For example, in 1971 a brand new (made in the YSS&ttron
microscope was installed in KRIPP that was usedifany years. In comparison, during
the 1990s the simplest equipment, e.g. laborattagsware, could not be acquired, due to
lack of funds. Today, KRIPP has no advanced rebeagaipment to do scientific research.
Researchers are still using the equipment supplésddes ago during the Soviet era (see
Appendix 4.1 for illustrative photographs). Theremt level of financing (see Table 4.3) is
insufficient to bring agricultural research to tlawerage world level or increase its
international profile. For example, in the Netheds, a country with more or less the same
population as Kazakhstan, the Ministry of Agricodtu Nature Management and Food
Quality annually allocates more than €850 millioo knowledge and innovation
programmes (Poppe 2008:15) compared to €8 milhdfazakhstan (Table 4.3).

These issues have seriously setback agrariancscienKazakhstan, which has
declined in both quality and quantity. Neither gtetegies of ‘preservation’ or ‘facilitating
adaptation’ managed to sustain agrarian scien&@nakhstan. It now has to be seen how
the recently introduced ‘technology import’ patilwinfold and whether it will strengthen
agricultural research. The current reality is thagtarian science in Kazakhstan has still not
recovered from the post-1991 crisis.

4.6 Plant protection research and the pesticide dustry

To survive the shrinking public R&D budget that eed from the post-1991 economic
crisis, KRIPP developed a partnership with the ipielt industry (see Chapter 3), with
pesticide testing providing an additional sourceimfome for low paid researchers.
Pesticide companies were obliged to test their ymtsd in local field conditions in
Kazakhstan as a prerequisite for registering therthé state pesticide register, so they
contracted the public agricultural research instguto do this for them. The Ministry of
Agriculture sets an annual plan for pesticide regi®n tests, which must be done by
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accredited public research institutes. Ties betweanagers of the research institutes and
decision-makers in the Ministry and the pesticidwlustry influence who will be
commissioned to conduct the tests. We attemptedise the issue of the pesticide testing
process with our interviewees but they often wezkiatant to talk about it. Content
analysis of the reports of these trials revealdg positive results and that the pesticides
tested are always recommended for registration.

This process expedited the shift from an IPM redeagenda to a pesticide focused
research agenda. In the Soviet past, KRIPP didesearch for the pesticide registration
process and the pesticide industry had no influeves the setting of research priorities.
The current research programmes still accept pwdtal options without pesticides, but
testing and recommending pesticides have becomeotieeelement. A content analysis of
the post-1991 plant protection publications revetiat pesticides from particular
companies are openly promoted by researchers fr&PR?* An example is an article
which bears the name of the company in the tilbe’ efficacy of fungicides of Syngenta
against diseases of cereals’ published in the guptant Protection and Quarantine in
Kazakhstan(Koishybayev et al. 2004)This article confirms the efficacy of several of
Syngenta’s fungicides against cereal diseasescl®estompanies regularly announce calls
activities that will promote their products. Foisiance, in 2006, Syngenta announced a
contest for researchers under the the@mp production technologies in Kazakhstan that
make use of Syngerdggesticides’ The first three prizes were a laptop, a digi@inera
and a cellular phone. In 2007, Syngenta invitedngporesearchers and students to submit
research results on their products with prize mafe§0,000 KZT (about 520 USS$) for the
best publication from a young researcher and 30KEAD (about 260 US$) from an
undergraduate student (Syngenta Kazakhstan 2007:11)

These new funding arrangements represent a keywalstrategy for the research
community. They have kept the agricultural reseanshtutes alive, but brought to an end
the long-term development of ecologically soundnplarotection policies, practices and
research. Short-termism and commercialization hbgeome the dominant drivers of
today’s agrarian research agenda.

4.7 Conclusions

This chapter has examined the shift in plant ptaiecaesearch agenda in the Soviet and
post-Soviet periods in Kazakhstan. Throughout tbeie$ era, even in the middle of the
difficult period of the 1930s, plant protection easch served national interests. This
research domain aimed to secure crop productiomstgharmful agricultural pests, e.g.
locusts (Toleubayev et al. 2007) and to developittegrated pest management schemes
minimizing pesticide use (Chapter 3). These chargstics of plant protection research
faded away after 1991.
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The shifts in research in Kazakhstan fit into tygotogy of strategies by Radosevic
(2003): after a period of initial preservation ttesearch organizations were restructured
and developed a set of micro-strategies to surée.analysis shows that the restructuring
of the agricultural R&D system did not lead to andwyic system adapted to the new
economic realities in the farming sector. What rieve@ of the plant protection research
infrastructure acted more as a buffer against amihér erosion (cf. Radosevic 2003)
exemplified through the adoption of a set of mist@ategies, specifically pesticide testing
and promotion, as a way to cope with the shrinkegparch budget. The diminished and
ageing research community has become pessimisticsaaptical about the top-down
reforms from the government. Recent plans to is@da&D funding have not yet been
translated into substantial increases of salariesmprovement of research facilities.
Policymakers have turned agricultural researchtutss, including the Kazakh Research
Institute for Plant Protection, into research gmiees, which have to commercialize their
research outputs, market them to end-users andmeeaelf-supporting in future. JSC
KazAgrolnnovationsupports the importation of foreign agriculturachnologies rather
than strengthening and developing local knowledge.

Radosevic (2003) looked principally at the natioleadel restructuring of R&D in
Russia. We have examined a less studied regiorzakkatan, and a less discussed sector
plant protection research. This has allowed us &kema more detailed analysis of the
impact of restructuring and the emergence of ao$anicro-strategies on the research
agenda and the content of scientific work. The ymslshows that the commodification
process and the ‘import of technology’ principletab readily dovetail with a pest-control
strategy based on using imported pesticides. Tlobs@ges are incompatible, in their
current form, with pest control based on IPM schemebiological control agents, which
require continuous examination of and adaptatiothéospecificities and complexities of
local agro-ecosystems. Many elements of plant ptioie research before 1991
corresponded to the public good character of sumitde pest control. In post-1991
Kazakhstan, research in developing ecologicallyndopest-control approaches is not
recognized as a public good by policymakers. Téleis that further neglect will jeopardise
the development and promotion of long-term, envimentally safe and ecologically
balanced pest-control measures, thus threateniimpabfood and health security.
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4.8 Notes

! This city has had its name changed on several mrsasverny (1854-1921), Alma-Ata (1921-
1993) and Almaty (1993-now).

2 Biocenosis fdl. biocenoses) — is a group of interacting organi#mas live in a particular habitat
and form an ecological community.

3 Chernozemifi Russiah— is a black-coloured fertile soil containing ary high percentage of
humus.

4 Zimin (1935:69) wrote: ‘Until now we have not seamy published results about the efficacy of
chemical dusting against the European Corn Borer'.

> Lysenko was the head of VASKhNIL between 1938 8966 and again between 1961and 1962.
® KRIAF is located in the Almaty region, in the soehst of Kazakhstan

" The importation of technologies was pioneered hyape businesses in post-Soviet Kazakhstan
between 1991 and 2007 and the private farming sdwie become largely reliant on imported
foreign agricultural technologies (seeds, fertiis@esticides, farm machinery, etc.).

8 These plans are unlikely to be implemented as migédts have been secured and there is no sign
yet of any construction taking place.

® Glenn E. Schweitzer is the Chairman of the Intéomai Experts Council on Science and
Technology established by the government of Kazakhis 2007.

19 He is still working as a consultant for the peslcretailing firm to earn some money to top up
his low pension payment.

1 During the fieldwork for this study we communicdt&ith 47 (former and current) agricultural
researchers (casual conversations, joint fieldsysishort interviews and so on) to obtain informati
about the historical changes in agrarian sciencé&Kazakhstan. We conducted longer semi-
structured interviews (with open-ended questiongh w1 of them. These interviewees were
transcribed and analysed with computer softwargqt@litative analysis Atlas.ti 5.0. Material out
this analysis is available from the first author.

12 Average ratio of KZT to US$ in 2001-2007 was 140TK 1 US$ (min 124 KZT / 1 US$ in 2007
and max 153 KZT / 1 US$ in 200Bitp://www.oanda.com/convert/classic

13«candidate of Sciences’ — scientific degree infrener USSR, which is still in use in Russia and
Kazakhstan and can be placed between M.Sc. and BhWestern academia. Some equate this
degree to western Ph.D., but after pursuing CateliohSciences degree one need another 4-5 or
more years to pursue ‘Doctor of Sciences’ degratdfual to Ph.D. degree of western academia.

14 Retirement age for women is 58 and for men 63ir@&ktresearchers willingly participate in
research activities, as this supplements their negagnsions.

%5 In the past, researchers were perceived as edueatd noble people, doing something

outstanding for the benefit of the society. Whenagnicultural researcher visited a Soviet farm
she/he was welcomed with respect by the farm contynun
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16 Sorting out the staff statistics from KRIPP arehivas a painstaking and long process which took
about two months. It involved reviewing piles ofcdments and sorting out inconsistencies in the
records and crosschecking them on many occasions.

17 Managers of the Research Institute for Arable Fagrand the Research Institute Vegetable and
Potato Farming revealed in that they faced semoollems in recruiting young graduates.

18 Apart from networking within the research communiiigcluding his contacts with research
organisations in Russia, Uzbekistan and Kyrgyzstéug director also has ties with the Ministries
of Agriculture and of Education and Science of Kdusdan.

19 Policy makers were not very careful in their asedyof staff statistics. From the total staff oé th
research institutes (including: researchers, rebkeassistants, drivers, field workers, cleaners,
plumbers, guards, accountants, secretaries, #tey),subtracted the number of researchers and the
others were defined as ‘technical personnel’, idiclg research assistants, which gave the figure of
58%. But a research assistant is a subject-mapeciadist with higher education, who assists
researchers in their experiments and thereforelgti@ucategorized under research personnel.

20 we photographed the manufacturers’ labels ongkearch equipment made in 1960s, 1970s and
1980s as material evidence to support our argunadraist the Soviet research establishment.

2L we analysed content of the post-1991 plant praiecpublications that were produced by

researchers from KRIPP and published in variousaziags and newspapers, scientific journals,
internal reports and dissertations.
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Chapter 5

Locust control in transition:
The loss and reinvention of collective action
In post-Soviet Kazakhstan



5.1 Introduction

In July 1999, migrating swarms of the Italian Lac8alliptamus italicusL.) invaded
Astana, the newly established capital of KazakhdBdhons of locusts swarmed along the
streets of the capital, terrifying citizens and siag traffic accidents. They roosted on the
brand new governmental buildings and entered tHeesf of high-ranking officials.
Locusts also invaded agricultural fields, devastatirops and pastures. The plague that
occurred between 1998 and 2001 was probably thetwoe experienced in Kazakhstan in
the 20th century and had serious economic andigalitonsequences. As the country did
not experience such plagues during the Soviet getionakes sense to ask whether there is
any relationship between locust plagues and stagan@ation. This paper examines
whether changes in the locust control system, tiagufrom the collapse of the Soviet
Union and the subsequent Transition Period, cantib directly to this locust plague. The
history of the changes in the locust control sysfavides grounds for advancing the
theory of collective action in natural resource agament. The paper illustrates the
importance of the recent discussion about instihai arrangements in collective action
theory (Acheson 2006). The results of our analgsiggest that local-level participatory
management and market-driven approaches are tadbdnate in solving locust problem.

In addressing these issues, this paper first exesrtime impact of land use changes,
and changes in habitat, on locust populationshéntdescribes knowledge acquisition
during the Soviet period and the loss of this kremgle in the Transition Period. The next
section portrays how the intensive knowledge systethe Soviet era was coupled to an
extensive monitoring and control system. The TtasiPeriod that followed the collapse
of the Soviet Union led to an almost complete degration of this system. The locust
plague that gradually built up in the late 1990ssirates how these institutional changes
were related to the development of locust populatioVhen the locusts flew into the
government offices, high-level policymakers realizbe consequences of the almost total
dismantling of the plant protection service andtsthto reconsider public intervention in
locust control. The last part of the paper discsigbe public good character of locust
control and the optimal modes of collective action.

5.2 Methodology, definitions and theoretical frameiork

Data were obtained through semi-structured intarsiavith people involved in locust
research and control activities, viz.: plant prttet practitioners, researchers, ex-
researchers, research managers, agricultural peoglland policy makers. We collected not
only hard data on population dynamics and the teahrcharacteristics of control of
locusts, but also data on the background knowledfeactors involved in locust
management and their specific interpretations efrthture and cause of pest problems and
the adequacy of specific solutions (Jansen 2008g #®s0 conducted participant
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observation of meetings involving policy makersagtitioners, and researchers, and we
participated in several locust monitoring actiwstiéiterature, documents, scientific reports,
and press coverage on locust events were reviewddttee data from these different

sources were cross-checked.

Locusts and grasshoppers belong to the ord@ribiopteraand are members of the
family Acrididae Locusts differ from grasshoppers in that theyehthe ability to change
their behaviour and physiology in response to ckang population density (FAO 2001).
Locust populations have two distinct phases: thiéasious phase when population density
is low; and the gregarious phase when populatiarsiteis high (Uvarov 1966). Adult
locusts can form swarms, which may contain thousawfdmillions of individuals and
behave as one unit. Locusts in the non-flying nyahpgdtage are called hoppers, when
gregarious they form cohesive marching bands (FAQLY

The following definitions, modified from FAO (2001are used to distinguish the
different states of locust populations:

. Outbreak is characterized by an increase in looumbers through concentration,
multiplication and gregarisation, which can leadtihe formation of hopper bands and
swarms.

. Plague is a period of one or more years of witkesp and heavy infestation by
hopper bands and adult swarms.

. Decline is characterized by the dissociation warsning populations because of
natural factors and human intervention.

. Recession is a period when locusts are normalgsgmt at low densities in
restricted areas and do not cause noticeable enmage.

The plague of 1998-2001 in Kazakhstan was causdddmgts and grasshoppers.
The most destructive of these were the Italian sbdGalliptamus italicusL.) and the
Asiatic Migratory Locust l(ocusta migratoria migratoria..). These two species provide
exemplary cases for examining the co-productiopaditical order and the development of
scientific knowledge, decision making and technmsgdealing with locust control
(Jasanoff 2004). The analysis of co-productionhis paper uses two concepts borrowed
from social theory: public good and collective anti

This study explores the extent to which locust mans a public good that requires
collective action. Perrings et al. (2002) point tht the control of invasive alien species is
a public good when the benefits from the contr@ aeither rival nor exclusive. If one
person benefits from such a public good, this da#saffect its cost, nor does this reduce
the benefits to others (Ostrom 1990). If left toe timarket, the control would be
undersupplied (Perrings et al. 2002). The supplyutflic goods requires collective action;
or in the words of Olson (1992:Foreword), who obradles Adam Smith’s notion of the
market as an ‘invisible hand’: ‘only a guiding hand or appropriate institution canng
about outcomes that are collectively efficient

If locust control should be considered as a puipicd, as we argue below, then the
subsequent question is how it can most effectibelyprovided through collective action.
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There are many documented forms of collective acilio the fields of agriculture,
environment and development (e.g. Agrawal 2003)e @mportant theoretical concern is
the lack of agreement about how to distinguisheddht forms of collective action (Poteete
and Ostrom 2004). Much of the current discussioralective action pays relatively little
attention to state-centred development of publicdgo but primarily deals with concerted
efforts by individuals or groups (Justino 2006). jMacontemporary issues in this field
include the management of common-pool resourcently discussed in relation to
processes of decentralization of central staterobaver natural resources (Acheson 2006,
Agrawal and Ostrom 2001) and the large-scale palitactivism of social movements
(Edelman 2001).

Since 1990, the concept of collective action hayqd a role in the development of
participatory approaches to integrated pest managem order to improve local-level
management and learning processes, often througefdield schools (Norton et al. 1999,
Van den Berg 2004, Van den Berg and Jiggins 20@n, Muis and Meerman 1997). This
approach has proved to be very successful in fogteesilience management (Walker et
al. 2002) by farmers, who by learning through dv&ryg come to understand better the
agro-ecological relationships in their fields. Tlaemer field school approach transforms
farmers from passive recipients of crop protectiastructions to active, self-reliant
practitioners of integrated pest management. Majoccesses have been obtained in
protecting high value crops with a history of regmmce and secondary pest outbreaks
(Morse and Buhler 1997).

Farmers have also attempted to combat locustsdteqircrops. However, when
locusts arriveen massen agricultural fields they have already reach&ype proportions
and it is beyond the capacity of individual farmersleal with them. Then farmers resort to
prayer or turn to politicians for solutions (Lockeaa2004). Locusts from plagues originate
from outbreak areas that are natural habitats irclwthey multiply and gregarise. When
fully gregarious, they are capable of migratingswmarms to agricultural areas, where they
can inflict considerable damage (Van Huis 2007)praventive control strategy aims to
control locusts in the restricted, often remotej aont properly monitored outbreak areas
(Van Huis et al. 2007). Yet monitoring and coniral locusts in these areas is clearly
beyond the capacity of individual farmers.

Collective action theory provides a framework tthiek the institutional successes
or failures of market-driven, private-property megs, government-controlled resources
and interventions, and local-level management (8che2006). This study of the
transformations in Kazakhstan and the impact omdband locust control illustrates the
need for collective action theory to go beyonddtsrent focus on decentralization and
illustrates the need to rethink the role of goveents in the delivery of public goods.

Scott’s review of the literature on Soviet collgated agriculture pictures it as an
‘authoritarian’ and ‘high-modernist’ system thaildd in all its aims and incurred massive
costs through stagnation, waste, demoralizationesnadbgical disasters (Scott 1998:201).
The Soviet system embraced the Baconian idealeghftoscience’ (Busch 2000:34), in
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which humans are subservient to the findings ofrem and the innovations of technical
engineers. This body of literature equates therabksi, authoritarian political order with a
technoscience that functions to control the citigebut is unable to deal with ecology or
the heterogeneity of environments. This paper dmg¢sdisagree with the broad thrust of
this analysis, but identifies that it has one stwnrting: that the scientific and technological
past was not as homogeneous as portrayed. Our stwdgls that a very complex and
dynamic system of locust management was developgihgd the Soviet era. By
understanding the interactions between a politioeder, scientific knowledge and
technological practice we intend to contribute toethinking of the potential forms of
collective action in providing public goods, such lacust control. To this end, and to
identify the critical changes that occurred ovend] this study examines how land use
practices influenced locust habitats and populadigmamics, how knowledge about locusts
developed and how locust control was practiced.

5.3 Land use, habitats and locust populations

The effect of the anthropogenic factors, partidylasf agricultural practices, on the
population dynamics of locusts has been widely askadged (Chetyrkina 1958, Farrow
1987, Kopaneva 1987, Popov 1987, Uvarov 1962).

5.3.1 Land use and the Italian Locust

Chetyrkina (1958) carried out comparative quantgasurveys of populations of the Italian
Locust in many habitat types in areas subject tesnmautbreaks in eastern Kazakhstan.
Although these surveys were conducted in the remesgars of locust population they
revealed striking differences in densities, whioh i@lated to land use (Table 5.1).

Table 5.1Mean adult densities of non-swarming populations of. italicus in different
habitat types in eastern Kazakhstan.

Type of habitat Number/m
1. Virgin land; dense short gragseétuca sulcata 3.5
2. Patches ofirtemisia maritimasurrounded by short grass 7.6
3. Current year’s cultivation, e.g., wheat, etc. 0
4 Early fallow, with some grass, spa’sdgemisiaand other herbs; 20
" bare patches
5. Older fallow, with tall weeds includingrtemisia 26
6. Very old fallow, with dense grass tuRgstuca sulcata 0.25
- Overgrazed communal pasture, withstuca, Artemisia, 20

Polygonum aviculare, Alyssutc.

Source adapted from Uvarov (1977).
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The Italian Locust occurs in low densities in utaised habitats and disappears
completely when the land is ploughed up (Table 5,2 and 3). It occurs in high densities
when land has been left fallow for four to five yeand is invaded bgrtemisig (Table
5.1: 4 and 5). In the later stages of plant sucocesgvhen weeds are gradually replaced by
secondary grass, densities of locusts are very ([bable 5.1: 6). On overgrazed and
trampled communal pastures with weeds and much bewend, the locusts are as
numerous as they are on fallows (Table 5.1: 7).sThuman patterns of land use, which
affect soil structure and plant succession, affée development of Italian Locust
populations (Uvarov 1977).

5.3.2 Habitat reconstruction and the Asiatic Migratorgdust

The breeding habitats of the Asiatic Migratory Lstin Kazakhstan are linked to natural
thickets of reed Rhragmites australlsalong sea, lake and river basins (Antonov and
Kambulin 1997, Sivanpillai et al. 2006), which pide a source of food. Such habitats
cover an area of about 1,120,000 ha in the couftsyplenkov 1970). In plague years,
swarms migrate an average of 500 km from thesedbrgéhabitats, destroying almost all
the vegetation on the way. As such this speciesnes of the most harmful agricultural
pests.

Natural periodic fluctuations of the water levellake and river basins influence
locust population dynamics: when the water levalrelases the area for locust breeding
increases, and vice versa. The mass constructidaros, irrigation channels and artificial
reservoirs in the 1960-1970s, reduced the watet levthe lake and river basins, favouring
the intensive growth of reed beds and increasiegldlcust breeding area. For example,
after the construction of Kapchagai reservoir haijvalong the River lli in 1971, the water
inflow into Balkhash Lake diminished, and the wdéstel gradually diminished (Kambulin
1992, Popov 1987), enlarging the locust breedirmtais. At the same time, reclamation of
lands for rice and cotton production along rivesiba (e.g., in the lowlands of the Syr-
Darya and the Amu-Darya Rivers) reduced the nagnaith of the reed beds and created
unfavourable conditions for locust breeding (Poa887). As soon as significant parts of
these cultivated lands (including the irrigatiofrastructure) were abandoned in the 1990s
these areas became mass locust breeding habrtdts@st likely contributed to the locust
plague of 1998-2001.

5.3.3 Impact of land use practices on locust populatilgnamics

The 1998-2001 locust plague in Kazakhstan mostiyolued the Italian Locust. A
historical perspective can help explain why thegp&adeveloped. Locust problems started
in the second half of 19th century onwards whegdarumbers of Russian settlers began to
colonize and cultivate the territory of present-#&@zakhstan. From then on the cultivation
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of virgin lands, i.e., lands that had never beesdusr crop production, continued under the
Tsarist regime, after the Bolshevik revolution, idgrStalin’s collectivization period and
during World War II. By the end of 1940s the todada of reclaimed virgin and idle lands
amounted to about 7,000,000 ha (Gossen 1998).

In 1953, the Soviet leader Nikita Khrushchev ing@gthe ambitious Tselina/Virgin
Land programme to turn the traditional pasturelaofi&azakhstan into a major grain-
producing region for the Soviet Union. From 19541864 about 25,000,000 ha of virgin
and idle lands were ploughed for wheat productitoKazakhstan. Such extensive changes
considerably reduced the natural habitats of thkah Locust. As illustrated in Figure 5.1,
the implementation of the Virgin Land programmewen 1956 and 1965 made these
cultivated lands unsuitable for the Italian LocUatom 1965 onwards, long fallow-wheat
rotation systems became prevalent in Kazakhstahttenlarge areas under fallow became
important breeding grounds for the Italian Locwshich repeatedly invaded crop fields.
This suggests that the recurrent pattern of seiidastations every four or five years might
be connected with the periods when the fallow feldached the succession stage (Table
5.1), which is the most favourable for the insédtreover, a reduction of pasturelands
(now cultivated) increased the number of livestpek unit area, leading to overgrazing and
land degradation. This created favourable condstion an increase in the population of the
Italian Locust (Table 5.1). The relation betweeanpltype cover and occurrence of the
Italian Locust is not only based on food preferesndmit also on the physical properties of
the soil (Chetyrkina 1958). They prefer moderatetynpact soils for egg laying, very
compact (virgin) and very loose (recently brokemi)ssare less favourable for this. Thus the
soil structure and vegetation of fallow lands imdofallow-wheat rotation systems
presumably contributed to an earlier Italian Loquague in 1970-1971 (Figure 5.1).

Ploughing up virgin and idle lands led to anothgrosecological problem, that of
wind erosion. To deal with this problem anti-erosgultivation systems were implemented
in the beginning of 1970s, which involved distuipithe soil as little as possible and by
sowing crops in strips. These new systems of sdilvation seem to have increased the
size of the habitats favorable for breeding of Hadian Locust, particularly since these
areas were located next to the species’ naturadbrg habitats. This is likely to have
contributed to the 1978-1982 plague (Figure 5.1).

After the break up of the USSR in 1991, vast arebsultivated land were
abandoned. Areas under cereals in Kazakhstan decreftom about 25,000,000 to
12,000,000 ha between 1992 and 1995 (Azhbenov 200@}ke idle lands became a perfect
habitat for the Italian Locust after 4-5 years efi@tation succession (Table 5.1), and may
have caused a population increase that starte@96, and led to the plague of 1998—-2001.

Popov (1987) argues that in general, the populatigramics of swarming locusts,
particularly the Italian Locust and the Asiatic Watpry Locust, depend on periodic
climatic fluctuations, and that the outbreak pesiad both species coincide (Figure 5.1).
He also indicates that the scale of outbreaks dipen agricultural practices. His study of
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locust population dynamics in the USSR since 1@®®als a pattern of a periodic increases
and decreases in locust numbers.
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Figure 5.1 Area (%) occupied by the Asiatic Migratoy Locust and the Italian Locust,
and area treated (ha) against all species of locssin the USSR in 1956-
1985.

Source Popov (1987) and Latchininsky et al. (2002).

Figure 5.1 shows that the infested area expandest the years despite the locust
campaigns, which only led to a temporary reductiofocust populations. This illustrates
the influence of ecological and climatic factoradaagricultural practices on population
fluctuations, but this does not imply that contisluseless as it may be effective in
protecting standing crops.

5.4 Locust knowledge and expertise
5.4.1 Knowledge formation

The branch of entomology studying grasshoppers laadsts is called Acridology. Its
founder was Boris Uvarov (1888-1970), a scientidRassian origin. After his graduation
from Saint-Petersburg University in 1910 he worledthe senior entomologist for the
Trans-Caucasian region and southeast Russia, whereset up one of the first
entomological bureaus in Russia. In 1920, he er@dréo England and became a senior
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researcher at The Imperial Bureau of Entomologyandon. But his interest i@rthoptera
fauna of the Soviet Union did not vanish. He camith to keep in touch with colleagues
from Russia, and published a number of books in Riussian languageocusts and
GrasshoppergMoscow 1925)] ocusts of the European part of the USS®scow 1925),
andLocusts of Middle AsiéTashkent 1927). Uvarov also became involved seaech on
the Desert LocustSchistocerca gregarid&orsk.) after its plagues in 1929 in Africa and
southwest Asia. In 1945, he established the Anttisb Research Centre in London, and
managed it for 14 years until his retirement, dgisivhich time it developed an international
reputation. His bookGrasshoppers and Locusts: A handbook of generaidélagy
(Volume 1 1966, Volume Il 1977) became a standaférence book for acridologists
worldwide. This book includes details about locastl grasshopper species in the Soviet
Union and particularly Kazakhstan.

5.4.2 Knowledge acquisition during the Soviet period

During the Soviet period the biology, taxonomy, legg and population dynamics of the
locust and grasshopper species were the focus umfy sby many scientists. One
comprehensive study on the Italian Locust coupléd wontrol campaigns was carried out
between 1945-1957 in central Kazakhstan by a laéegen of Soviet researchers and
practitioners (Vasilev 1962). It monitored poputet recessions and outbreaks of the
Italian Locust over a territory larger in size th@ay and England put together. The study
identified the permanent breeding sites of thisisdspecies, thereby contributing to future
preventive control strategies.

In 1981, the All-Union Institute for Plant Protemti (VIZR) initiated a research
programme to develop a complex of effective andirenmentally benign methods for
locust control aiming at preventing mass breedirige programme was based on research
results obtained by VIZR entomologists, who hadnspeany years studying the locust
species in the Soviet Union, and particularly Kdetéin. Researchers recognized the
drastic changes in the breeding habitats of thetisMigratory Locust and the Italian
Locust in Kazakhstan and concluded that this wéedd to these locust species growing in
significance as agricultural pests. The resultghisf research programme were published in
the bookLocusts: ecology and control metho@&humakov 1987), which turned out to be
the last comprehensive publication on locusts aadsipoppers in Soviet history.

5.4.3Knowledge loss after the collapse of the USSR

In the wake of the collapse of the USSR, the pfantection system in Kazakhstan lost
much of the knowledge and experience that had begquired over many years, including
that about locusts. There was little intergenerati@onveyance of knowledge, because the
older generation of researchers and practitioretised or passed away, the majority of the
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mid-generation researchers and practitioners weatthe private sector or emigrated, and
only a few young people were recruited for pubéovgce.

In 1996, the Plant Protection Faculty at the Kaz8kite Agrarian University was
shut down and the intake of students specializeglamt protection was completely
stopped. Previously the faculty annually produc@d 7 graduates specialized in plant
protection. As a result the research and appliedgbahe plant protection domain was left
without new recruits and continues to sufferingviran alarming scarcity of staff.

The very few locust research projects that werdeathiout in Kazakhstan after the
collapse of the Soviet Union were mainly based @ knowledge accumulated in earlier
publications by Soviet authors. With the collapéhe Soviet Union’s academic networks,
access to these publications became difficultjetance, much of the locust literature is
only available in libraries in Moscow or Saint-Rstarg. Academic libraries in
Kazakhstan have not been acquiring new stock orenmiing, and possess only a limited
amount of literature on locusts.

Modern locust information gathering, monitoring aiedecasting technologies are
all knowledge intensive, which require trained e¥shers and practitioners, who are
currently not readily available in Kazakhstan. Altigh today there is ready access to
international knowledge via the Internet, thera Egnificant language barrier, as very few
researchers master languages other than KazaklussidR. Moreover, the differences in
climatic and ecological conditions and locust specnean that the international knowledge
is not always applicable to Kazakhstan.

It is generally assumed that knowledge increases tiwme, but as this study shows
the production of knowledge in Kazakhstan was sdyeaffected by the collapse of the
Soviet system. In the past the science was wekldped, and theory and practice were
both applied in controlling locust populations edaborated in the next section.

5.5 State-planned science-based locust managemsystems

Locust plagues were one of the triggers for theri$saovernment to set up plant
protection units in Central Asia at the end of fls#h century. The first Entomological
Station in Central Asia was founded in 1911 in kash. After the Bolshevik revolution in
1917, massive outbreaks of locusts and other dgrmall pests in Kazakhstan and other
Soviet republics, led the Plant Protection Servicetunction as entomological units and
plant protection bureaus, to secure food provisanthe newly established Soviet State.
Thus controlling locusts was recognized as a pujdiod since the early days of the Soviet
State. In the 1920s teams of Soviet researcheeniep scientific expeditions to locust
affected areas in Kazakhstan. They observed thhteaks of the Asiatic Migratory Locust
and the lItalian Locust, tended to originate frorfatreely restricted areas with peculiar
ecological conditions. This suggested that futuegyes might be prevented by closely
monitoring these outbreak areas. This would allaxarens to be identified while they were
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forming, and for them to be destroyed before thegrated to agricultural areas. Thus,
from 1934 onwards, special technical organizatibnewn as Anti-Locust Centres were
established at Balkhash, Alakol, Syr-Darya and Westakhstan, all locust breeding sites.
These Anti-Locust Centres were called ‘Expeditigisyplenkov 1970:5), as in early days
scientists were expedited to suspect areas. By 1B&( were nine such Centres in
Kazakhstan (Figure 5.2): Gur'ev (1), West-Kazakhst®), Kostanay (3), Central

Kazakhstan (4), Karatal-Alakol (5), Balkhash-Il),(@hambul (7), South-Kazakhstan (8)
and Kzyl-Orda (9).
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Figure 5.2 Anti-Locust Centres in Kazakhstan existig in 1950.
Source:Compiled and drawn by authors from archival sasirce

From 1960 onwards, the dynamics of locust poputatiovere investigated by the Anti-
Locust Centres, the Research Institute for Plaoteletion, the Monitoring and Forecasting
Service, and the regional Plant Protection Statiafisvorking together in a unified plant
protection system. Scientists and practitionerskerin close collaboration on the anti-
locust campaigns; researchers’ expertise in biglegplogy and population dynamics of
locust was combined with that of practitioners ablogal conditions, contributing to the
success of anti-locust campaigns. The Monitoring &orecasting Service worked in
cooperation with the Research Institute for Plamtdéttion. Locust control operations in
breeding areas were based on data from the anmo@taring and forecasting. Data on
locust occurrence in remote areas were obtained fowal herders and agro-technicians,
trained in monitoring locusts. They informed thstdct plant protection stations. As one
locust researcher said in an interviewir.the past, information on locust presence was
collected literally from everywheterhis implies that information could be cross cked

to make an evidence-based assessment of the kigtton for forecasting purposes.
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The anti-locust teams consisted of permanent, aglgutrained and skilled staff.
During anti-locust campaigns they had spraying mgeint, insecticides, machinery and
aircraft at their disposal. Aerial pesticide apation was first developed in the USSR in the
1920s and was applied in combating locusts (Puki884, Tsyplenkov 1970). In Soviet
times, aircraft were available within 24 hours ty &ot spot in any former republic of the
Soviet Union during anti-locust campaigns.

In the 70 years of Soviet history the state prodidecollective response to locust
problems, which according to available data seen@ve been successful. The collapse of
the Soviet Union led to disintegration and abandeminof the locust control system, as
illustrated below.

5.6 Transition period

A set of articles by influential practitioners amdsearchers in the domain of plant
protection (Kambulin 1997, Khasenov 1999, Migmanld®@7, Sagitov 1997, Temirgaliev
1999, Temreshev 1997, Uakhitov 1999) identified difBculties faced by the Kazakhstan
Plant Protection Service in the 1990s, including pmoblem with locusts. Despite these
expert views, the national agricultural developmauolicy did not give sufficient attention
to plant protection and quarantine issues. The movent was engaged in a process of
decentralization and liberalization, and prioridzeeforms in selected sectors of the
economy. The Plant Protection Service was abandasedstate entity. The Central Plant
Protection Station of the Ministry of Agricultureesponsible for the plant protection
activities, almost stopped functioning as a restisevere budget cuts in 1990s, which led
to a significant reduction in employees at bothdéetral and regional level.

The locust plague of 1998-2001 can be traced @d©96, when locust densities
in wheat fields reached 135/m2 in north Kazakhqfe@mreshev 1997). The few plant
protection practitioners and locust researchelisastiive repeatedly warned the authorities
about the danger of locust outbreaks throughoutaklagtan (V. E. Kambulinpersonal
communicatioh In 1997, the Head of the Central Plant Protect®iation, advised by
regional plant protectionists and locust reseas;harote to the Ministers of Agriculture
and of Finance about the increase of locust populat He stressed the need to purchase
insecticides and spraying equipment, and to re¢hatnecessary personnel in order to
control the incipient outbreaks. However, nobodytive Ministries reacted to those
concerns, and it then became too late to stop ublreaks from developing into a plague.
As a result of this inaction, in 2000, the Governinef Kazakhstan had to allocate
20,100,000 USD for the anti-locust campaign, whictolved spraying 947,000 L of
insecticides over an area of 8,100,000 ha (Figu8 8<hasenov 2001). This was the
largest and most expensive anti-locust campaigm eagied out in the history of the
former Soviet Union.
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Figure 5.3 Total area treated against all specied tocusts in Kazakhstan
from 1993 to 2005.

Source:Compiled by authors from data from the MinistryAafriculture of
Kazakhstan.

The spectacular invasion of the capital by locusts999 made the Minister of Agriculture
lose his position, amid jokes about the Ministeingegobbled up by locusts. After the
large-scale anti-locust campaign conducted in 2066, newly appointed Minister of
Agriculture stated that they did not intend to efiate locust as a species unless it was
necessary, and he stated that they had the experierdo so. Such an assertion, that the
problem of locusts could be solved in Kazakhstars wased on the success of the
campaign that was temporary and only of local $icgmce. Hundred thousands of litres of
insecticides were spilled into the environmentupmess the locust plague. However, it is
guestionable whether the application of pesticides a key factor in suppressing this
plague. A number of environmental and ecologicatdies may have been responsible for
the population decline: temperature, solar actjvaynfall, the water level in basins of lakes
and rivers, the quality and availability of foocapts, vegetation succession, soil type and
so on (Antonov and Kambulin 1997, Berryman 1987mkKalin 1992, Toleubayev et al.
2003, White 1976). Uvarov (1977) noted that thexend reason to expect that further
organizational advances and technological improvesnef locust control measures will, in
themselves, provide a solution. However, it appé#aas decision makers prefer pesticide
applications to protect crops from immediate desibn instead of investing in research,
which would reveal the underlying ecological causkes locust outbreaks, and
incorporating these findings into a locust prevantontrol strategy.
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To effectively contain locust populations the oetit areas need to be monitored.
The discovery, during Soviet times, of outbreakaaref the Italian Locust and the Asiatic
Migratory Locust in Kazakhstan showed that it isgible to prevent mass outbreaks. For
some other locust species, the detection and désmmuof gregarising populations in
outbreak areas is the key to effective prevento@rol (Van Huis 2007). In north America
the Rocky Mountain LocustMelanopus spretudValsh.) became extinct due to the
destruction of its very limited breeding and ou#iikeareas, i.e., riverine habitats
(Lockwood and DeBrey 1990). The preventive straisgtill recommended by researchers
in Kazakhstan, but its implementation requires wmerable resources and long-term
commitment from the government. As Uvarov (1977)5@&mmented:

...the records of the preventive organisations shwmwever, that measures
for the repression of incipient multiplication agdegarisation of locusts in
their outbreak areas have to be applied very fretlyieThis means that the
level of vigilance of these organisations and thesntinual operational

readiness as well as the annual expenditure thgth@aneeded for control

cannot be lowered.

Failure to carry out monitoring and preventive cohfactivities was one of the major
causes of the locust plague of 1998-2001. In thecgss of decentralization and
liberalization the government did not recognizet ti@ resulting institutional degradation
of the pest-control system would have an impacthen population dynamics of locust
species. This recognition only came with the ineasof the capital of Kazakhstan by
locusts in 1999.

5.7 Post 1998-2001 plague: Reinventing collectiaetion
5.7.1 Locust invasion of capital: A driver of institutial change

Lin (1989) argues that the institutional changesseur by external forces often require
collective action facilitated by the state. In @ase, the locust invasion of Astana triggered
a process of institutional change in the plantgunton system. It led to the locust problem
becoming a policy priority. The Government set up Bmergency Locust Control
Headquarters in Astana and the Prime Minister peaibp supervised the locust problem.
Locust issues were discussed in numerous governmeetings and scientific gatherings.
Government authorities, agricultural producers gudnt protectionists increasingly
collaborated to plan control measures. The invasiso brought about longer term
changes. The president ordered the Ministry of @Adture to develop aNational
Programme on Preventive Measures against Plaguestia® Spread of Destructive Pests
and Diseases of Agricultural Cropss quickly as possible. Key legislation about plan
protection and quarantine was introduced, viz.:lthes about Plant Quarantinen 1999
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and thelLaw about Plant Protection in 2002n the latter, the state recognizes its
responsibility for controlling migratory, highly haful and quarantine pests, including the
Italian Locust and the Asiatic Migratory Locust.

The policy and regulatory measures led to orgaiozal changes in the plant
protection system. The Kazakh case confirms Lirbseovation that the processes of
institutional change often involves the reconsiarcof previously existing structures (Lin
1989). In 1999, the Government of Kazakhstan sed @mmmittee for Plant Protection in
the Ministry of Agriculture, based on the remairistlte former Central Plant Protection
Station. The Plant Protection Service reacquiredstatus of a state entity that it lost early
in the Transition Period. In 1999, the remains hd@ technical units of the former Plant
Protection Service, including the Anti-Locust Cestr were united under a new state
enterpriseFytosanitariato monitor and control locusts. In 2003, a statety called The
Republican Centre for Phytosanitary Monitoring aporecasting was founded on the
remains of the former Monitoring and Forecasting/ige.

These legal and organizational changes were swggpbst a substantial increase in
government expenditure on locust control. In caattta the early transition period, the
expenditure for locust control is now included lre tannual state budget at the request of
the Ministry of Agriculture. For the anti-locustropaign in 2005, the Ministry requested
438,000,000 Kazakhstan Tenge, (approximately 308@0USD) to treat about 700,000 ha
of land, mostly occupied by the Italian Locust &nel Asiatic Migratory Locust.

According to official statements, the newly estsiilid plant protection entities
conduct regular locust surveys and treat local reatks. However, the interviewees still
identify serious problems. Public procurement addpand services is done on the basis of
competitive tendering for whichArticle 20 Clause 4of the Law about Public Purchases
(as of 2002) specifies ‘the customer [in this case, the Ministry of Agriaué] purchases
goods, labour or services from the supplier whopmses the lowest price offeilhis
procedure applies to both the purchase of pesticided the selection of private
organizations to carry out the chemical sprayingshort, the government gives priority to
price over quality and efficacy: low efficacy andveonmental and health risks are
generally not taken into account in the tender @doces. In addition, many of those we
interviewed said that delays in releasing fund® ucomplicated transaction mechanisms,
led to failures in conducting timely control opéoas.

Today, there is still a shortage of funding andueses for a truly effective locust
control system. Practitioners have to work withdated equipment and are short staffed.
There is still the need for a special locust unithwsufficient researchers and skilled
technicians and readily available financial andhtecal resources.

5.7.2 Locust as a transboundary pest

Since locust swarms very often cross national bsrdme nation’s food security concerns
can become that of another. In this sense, locastdbecome a political issue, both creating
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conflicts between countries and also triggeringrimational collective action. The incidents
of migration of the Asiatic Migratory Locust ancetftalian Locust from breeding habitats
located on the territory of Kazakhstan to Russiabekistan and China, and vice versa
illustrate this point. These countries have accusaxh other of allowing locusts to breed in
mass on each others’ territories and infesting higring countries. Uvarov (1953:85)
stated: Locusts recognize no frontiegrsand he added:..'in many cases, the ability of
locust swarms to cross frontiers is more readilynéted when they are entering a country
than when they are leaving it for the neighbourmgg. To solve this problem, these
countries have signed a number of intergovernmeagaeements. In June 2000, the
Ministries of Agriculture of Russia and Kazakhsisigned an agreement on information
exchange, monitoring and controlling locusts acifogstiers. In August 2000, in Almaty,
the representatives of Kazakhstan, Kyrgyzstan, iRugsjikistan and Uzbekistan signed a
resolution at a round table meeting, organizedheyGovernment of Kazakhstan and FAO.
The resolution requested the FAO to study the ptessireation of a Regional Locust
Commission for Central Asia; comparable to the FRE&gional Commissions established
for the Desert Locust. In February 2001, a rourndetéProblems of combating locusts in
Central Asia was organized at the Institute of Strategic Regeain Kazakhstan.
Participants included representatives of the Mipistf Agriculture, scientists and plant
protection practitioners from Kazakhstan, Russiapekistan and China. In December
2002, Kazakhstan and China signed a number ofgoernmental agreements in Beijing,
including one on mutual cooperation over anti-lacastivities. In March 2006, the
Ministries of Agriculture of Kazakhstan and Uzbe&is signed an agreement on mutual
cooperation in controlling locusts along their gltaborders. All these actions show the
growing importance of the locust problem in theifpzal agenda of the affected countries.

5.8 Discussion

This paper has identified several factors that etpe thesis that locust control is a public
good requiring collective action. Locusts breed andtiply in natural habitats after which
they migrate to agricultural areas where they dgstrops during outbreaks and plagues.
Agricultural producers are not able to control lstsuoutside their private plots. This is why
many countries treat the control of migratory anghly destructive pests as a public
service, comparable with emergency services sutheafire-brigade and the police. When
faced with disasters or a common enemy, nationdrdgaethational organizations, e.g., UN
and NATO, often respond with collective action (8&n 1992). International undertakings
to control the Desert Locust exemplify the need ¢oflective action: FAO Regional
Commissions have been established in locust affemtantries in Africa, the Middle East
and southwest Asia. In addition, locusts inducerimdtional collective action when they
cross interstate boundaries, leading states tolajewestitutions and rules to control this
transboundary movement.
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What can we learn from the history of locust controthe Soviet Union? The
impact of Soviet technoscience is multifaceted. Tiberature documents periods of
scientific stagnation, bureaucracy and the subsiommtf the organization and content of
science to political and ideological motives, exéfiga by Lysenko’s command of the
Soviet Academy of Agricultural Sciences (Medved889). Furthermore, the impact of the
virgin land campaign and the expansion of irrigagedas, i.e., typical high-modernist
projects, had unforeseen consequences on the ambulamd suitable on which locusts
could breed.

However, the seventy years of Soviet history alsmasa collective response to the
locust problem. An intensive knowledge system wagpted with an extensive monitoring
and control system, which seems to have kept lopaptlations at manageable levels.
Locust damage was largely prevented through sultstaeientific research on population
dynamics, considerable expenditure on control djmers and the establishment of an
extended network in which monitoring agencies, lopaactitioners and scientists
collaborated to generate operational knowledge htto an effective control strategy.
Above, efforts were made to develop an ecologieasective on locusts and their control.
Knowledge building, concerted action, habitat mamagnt, understanding ecological
relationships and long-term analysis and planniegevkey features of these efforts. This
does not mean that the system was in equilibriiithdnged continuously and there was a
high level of model uncertainty (Peterson et al97)9 i.e., many of the connections
between forms of land use, climate, locust popotatdevelopments, locust control
measures and so on were uncertain. But for quiteegone there was a substantial capacity
for learning and adapting control strategies tosgstem dynamics, which made the locust
control system quite resilient (Walker et al. 2002)

However, this locust control system could not coth a fundamental uncertainty
(Peterson et al. 1997), i.e., its dependence uponursstable political system. The
transformation of the political system led to a ngwcial-technical configuration, which
gave very low priority to locust control and chasge the agro-ecosystem. This created
more favourable conditions for the development tfcaist plague in a less desired state of
ecosystem services (Folke et al. 2004). This netigad configuration, which swept away
concern for delivering many public goods, includipgst control, led to a new dilemma
over collective action. The official hostility touplic action and the glorification of
individualist, profit-driven and market-oriented actge during the Transition Period,
contributed to the breaking up of the organizatiand knowledge structures in the field of
plant protection. The knowledge and capability émteol locusts quickly disintegrated in
Kazakhstan after the collapse of the Soviet Uniwh @ant protection was left to individual
farmers. However, it was not in their individuakdrest, and beyond their capacity, to
invest in monitoring and controlling locusts. Thesulted in a many more farmers being
affected by the subsequent locust plague. In shiftb a market economy, the government
did not recognize the dramatic impact that indonal collapse would have on the
monitoring and control of locust populations.
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The locust plague of 1998-2001 led to a reinventiboollective action. Once the
locusts invaded the capital top-level decision mslstarted to realize that the dismantling
and privatization of the plant protection servicadhunforeseen consequences. They
became aware that locust control requires stagrviantion and some remnants of the
Soviet knowledge structure were reinstated. Forchexfs of the regional Plant Protection
Stations and influential scientists in the plamtpection domain used this opportunity to
revive the Plant Protection Service. Their worklooust control regained legitimacy, as
did public expenditure to support it. The crisiscalhad other political repercussions
(Hargrave and Van de Ven 2006). The reinstatemiesvme elements of the former locust
control system raises the question of the extenwhah this recent form of collective
action builds on past forms and the extent to whticliffers.

The rebuilt Plant Protection System has to opesdtefar fewer people than before
and has to work with market actors, i.e., suppligfrpesticides and spraying services.
However, from an ecosystems perspective there twer onore fundamental differences.
The latest policies tend to assume that the cuyramtilable stock of technology, basically
pesticide applications, is sufficient to controtuist plagues. Decision-makers even express
the belief that it is possible to eradicate theuldci.e., that total control of nature is
possible. Past efforts to construct a more ecoddgicew and to build knowledge and
knowledge networks for understanding relationshigsveen climatic variability, land use
changes and locust population dynamics have nobgen taken up again. Furthermore,
recent policy measures seem to be mainly incidenenl and largely take a short-term
perspective. If we consider ecosystem and locugtilation dynamics as a slow variables
(Holling 2004) the collapse of the Soviet Union magde sustaining these variables more
difficult. This is a major transformation in thense of Holling (2004) since the interaction
between structure and processes have become tuahtalifferent. The long time frame
for responding to locusts, which was previouslytitngonalized in the long-term funding
of plant protection services and knowledge buildicayeer perspectives for scientists and
the organization of a multi-agency monitoring netkydhas been not been re-established.
The most recent transformations have, in fact,itingnalized the short time frame
perspective that emerged in the Transition Period.

The reinvention of collective action cannot be sasm pendulum effect between
state provision of a public good and market-oridrapproaches. Further development of
collective action on locust control cannot leadréturn to the previous social-technical
system. We can learn from studying past collecietion and use this to develop a critique
of the present form of locust management, but rtaspossible to derive a programme of
adaptive management from it. This would require talling (2004) has identified as a
third mode of learning, which refers to new fornfi®ganization that transform the system
by developing truly novel strategies and processes.

It also follows from our discussion of knowledgeoablocusts that locust control
requires collective action at a higher level tham bcal level of, for example, farmer fields
or single watersheds. National and even transboyrfdans of management have to be
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established. There is little indication that indegent civil society groups with an interest
in locust control will emerge in Kazakhstan in thear future. Service companies have been
formed that carry out the pesticide spraying atrdgonal level but, given their objective
of trading in pesticides and spraying services itnlikely that these will soon convert into
advocates for a sustainable, long-term and ecasgsteerspective on locust control.
Although local level participation may be cruciag in the past when herders were part of
the locust monitoring network. These participatapproaches to local level ecosystem
management (Walker et al. 2002) and the currenketalriven, short-term thinking about
locust control in Kazakhstan are inadequate foretbging a framework for rebuilding
adaptive management of ecological services at &ehidevel and with a long-term
perspective.

5.9 Conclusions

The comparison of the anti-locust campaign in 200&azakhstan under the neoliberal
system, the largest ever undertaken, with the tyigib70 years of centrally planned locust
control history of the former USSR reveals the peotatic impact of the transition upon
ecological knowledge and sustainable locust contBinplified representations of an
inherently non-ecological and non-functioning Sowgstem (Busch 2000, Scott 1998)
need to be modified. Clearly, the large-scale lars@ changes resulting from high-
modernist projects created favourable conditionsldousts. However, the Soviet system
was also one that regarded locust control as aggbbd, built ecological knowledge and
mobilized financial, technical and intellectual @asces for monitoring and control. This
system was better able to deal with locust probldmaa individualistic, purely market-led
control based on the idea that an existing, sitgbdnology as pesticides can eradicate
locusts.

Outbreaks of the Asiatic Migratory Locust and ttadidn Locust periodically occur
in Kazakhstan. It is only a matter of time befohe ttountry may face a locust plague
similar to the 1998-2001 plague. This would tesethibr the recently reinvented collective
action, organized around incidents and based saebynd pesticides spraying, will
provide effective control or whether collective iant should be extended and reinstate
important lessons from the past, regarding substaktowledge building and concerted
action based on a long-term perspective. We coercthdt we cannot expect an effective
and ecologically sustainable form of locust conetther through market-mechanisms or
local level ecosystem management through partieiganethods with farmers and other
local stakeholders. This has consequences for ythaorcollective action in agricultural
development. Public goods such as locust contredl rehigher level organization for their
delivery. Dissatisfaction with centralized, bureatic state command-and-control or
market-driven organizational forms for deliveringch public goods should not lower the
level of action to individual actors or very lodaktitutions. We argue that it would be
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more productive to discuss how higher level so@ahnical governance systems can be
reshaped so that they are able to interact with @sgpond to the complexities and
uncertainties within large-scale agro-ecosystems.
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Chapter 6

Conclusions: Back to the future
In pest control for Kazakhstan



6.1 Introduction

In Kazakhstan a major shift in the political-economsocial contexts occurred after the fall
of the Soviet Union in 1991, and this brought ab@wrastic change in pest management
practices. While during the Soviet time ecologisastainable methods were pursued, the
focus after the collapse of the Soviet systemnsoal exclusively on chemical pest-control
practices. The aim of the thesis was to study Wi/ tappened. For that reason this thesis
analysed the developments in the plant protectamain in Kazakhstan covering a period
of about 90 years (1917-2007).

Crops are attacked by a number of pest organisnietér, when and how to
control them has always been a concern for agullproducers. With the appearance of
organosynthetic insecticides in the early 1940draanatic change occurred in pest control
worldwide. Insecticides, because of their convergeand initial effectiveness, quickly
became standard practice for pest control. Insdegcwere used indiscriminately and
injudiciously from the late 1940s through the mBQs. This over-reliance soon led to
many significant problems such as pest resistaragyironmental pollution and
occupational hazards. Apart from these, pesti@dalues have been discovered in the food
chain that eventually affected health of people amidhals. Additionally, density of natural
enemy (predator and parasitoid) populations dedjimeading to resurgence of primary
pests and secondary outbreaks of pests. This wastered by using more pesticides in
ever-increasing dosages, causing the (so-calleshtitpde treadmill’ in which the cost of
chemical control became prohibitively expensivdadtame apparent that another approach
was needed. As a result, an integrated pest marag€iR?M) approach emerged in which
biological and other means (agronomic, physicadjstant crop varieties, etc.) for pest
control were combined to reduce pesticide use. &oin thresholds were established in
order to determine when chemical control shouldiiiezed to prevent pests from reaching
the economic injury level. The Soviet Union, inchgl Kazakhstan, adhered to this IPM
approach throughout the 1970s and 1980s. Exterrgisearch on natural enemy/pest
biology, ecology, population dynamics and alteneatnanagement strategies received a lot
of emphasis. Within this IPM framework, pesticidesre only used as a last resort, and
dosage and negative side effects were carefullyitoreal.

However, with the collapse of the Soviet systems, é¢bologically sustainable pest-
control approaches were abandoned and a pestierdesd perspective became dominant
in Kazakhstan after 1991. Was this shift a consecgief the post-1991 transition to a
neoliberal market economy? This chapter integréttesnain findings and arguments from
the preceding chapters in order to answer thistopures
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6.2 Change in socio-economic organization

Transition to a free market economy is generallypsuted by prescriptions to liberalize,
privatize and deregulate, and by the idea thatybesely will have an equal chance to
prosper. After the fall of the Soviet Union in 199azakhstan embraced neoliberal
reforms and abandoned the state-centred plannetmgo Prices were liberalized, state
assets were privatized and the economy was detedula

As a result, significant changes have occurretiénsbcio-economic organization of
the rural sector. While Soviet era policies madedbllective farm an economic production
unit and a socio-political institution, post-199@afiberal policies aimed at the creation of
private and independent individual farmers. By 2006t of 2,500 sovkhozes and
kolkhozes, more than 170,000 private farms had gete{most of these farms were for
subsistence rather than for commercial farming).welcer, the privatization and
fragmentation of collective farms did not solve tha@pposed inefficiency of collective
farming, as assumed by neoliberal advisers. Thesishhas illustrated that collective
farming was not the main cause of the inefficierafySoviet agriculture, but rather
shortcomings of the distribution system (storaggdportation, processing and marketing).
The relatively high share of agriculture in the GOBross Domestic Product) in
Kazakhstan declined four times (from 34% in 199@16% in 2001). The irony is that,
after fragmentation of the farming sector througgoliberal reforms, the government of
Kazakhstan has recently begun to intervene onda agéhe rural economy, and is urging
fragmented farmers to farm collectively and mergeirt properties into larger entities in
order to deal jointly with farming technicalitiegput issues and marketing problems, and
thus to contribute more to national food security.

During the first decade of the transition perio92-2002) most of the production
and social infrastructures of the Soviet collecfiaens deteriorated (resulting in the decay
of resources built up over several decades in theief era). Much of the physical
infrastructures was dismantled and sold off as med¢@mnd construction materials.
Similarly, the infrastructural and other facilitie$ the agricultural research and extension
service deteriorated during the transition perindiuding those designated for pest control,
because of severe budget cuts. Subsequently, mhdke surviving research and social
infrastructure from the former academic villagesswaivatized. The plant protection
stations and their biological and toxicological daditories were shut down. The buildings
that hosted these stations were privatized, priyntribe used for other purposes.

Narratives from the interviewees contributing tcstetudy contradict the situation
anticipated by neoliberal advisers, especiallyrtbgon that everyone would have an equal
chance to prosper with the transition to a freeketar But to the contrary, people in
Kazakhstan after 1991 have found themselves innairamment of ‘wild capitalism’ (a
chaotic economic situation) in which they have eigyeed devaluation of life savings,
prolonged uncertainty, insecurity, social differatibn, a decline in their purchasing power
and ‘accumulation by dispossession’ (the possybdit appropriation through the robbing
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of people’s rights and resources). At the same,tipeeple have become aware that the
state is not a reliable source of support in tleearmarket relationships. For this reason,
interviewees sampled in this study characterizedptist-Soviet changes with strong words,
such as neglect, stagnation, devastation, dedia®s, breakdown and/or disintegration.

Hence, asking interviewees to reconstruct the presly existing socio-economic
formation invoked nostalgia among the people whedus live and work under the Soviet
system. Interviewees of this study were nostalgit anly about a relatively prosperous
livelihood and welfare state but also about whatythegarded as positive aspects of the
labour process (division of labour, organizationwadrk and the means of production),
training and career opportunities and knowledgectire during Soviet era. This thesis has
exemplified this set of perceptions through thalgtaf the plant protection domain where
specialists were trained, careers were made andhistigated infrastructures (bio-
laboratories with technological lines for rearingnbficial arthropods and producing bio-
pesticides) and knowledge networks were built, cene to development, promotion and
use of an effective system of integrated pest mamagt. A paradox which the thesis has
attempted to grasp is that ‘nostalgia’ for the 8opast is in this case also a solidly founded
regret for a system of pest control that actualbyked, and from which Kazakhstan could
once again benefit, if the scientific system suppgrit could be reconstituted. Several
stories are told about post-Soviet chaos (Nazp@®2R and this thesis has likewise added
its quota to such accounts. But it has also aSidkedt was lost’?

6.3 Change in the technological approach and pesotntrol
perspectives

It is often assumed that progressive technologibahges precedes and underpins positive
socio-economic changes. The Kazakhstan case hasralied a regressive technological
change. The post-1991 socio-economic changes iragiarian sector transformed the
large-scale, highly mechanized and knowledge-imterfarming (using IPM) into a mainly
small-scale and simplified farming technologicasteyn. The number of tractors used in
the farming sector in Kazakhstan dropped by 80&mfmore than 240,000 in 1990 to less
than 45,000 in 2005. A common practice of usirdht®logical maps in the centralized
crop production system that incorporated crop matfertilization, irrigation and pest-
control schemes was abandoned. Farmers after ¢élad-op of the collective farming were
disorganized and challenged to deal individuallthva wide range of farming technicalities
such as soil cultivation, seed selection, crop andby practices, soil fertility, irrigation and
pest control. The farmers with professional farmikigowledge and skills and with
advantageous socio-economic, political and knowdedlgtworks from the Soviet past had
the best chances for the economic survival in #relhmarket environment.

The collapse of collective farming and the uniffgdnt protection system that went
with it had a problematic impact on pest-contragtices after 1991 and brought about a
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crisis in the IPM perspective. Before 1991 IPM waasessential part of the crop production
system in Kazakhstan. This approach incorporateslodiical control technologies,
monitoring and forecasting, and agronomic and otheans to control pests and reduce
pesticide use. Before 1991 up to 400,000 ha ofpingparea in Kazakhstan, and more than
33,000,000 ha in the USSR as a whole, were pratempainst pests through biological
means. This is an extraordinary fact that oughbeobetter known among ‘western’
conservationists and advocates of ‘sustainablecatuire’. This effort required a high
level of organization and coordination of pest-coh&ctivities both at collective farm level
and higher.

Morse and Buhler (1997) argue that IPM is an idggroach to crop protection but
that it is not easily achieved in reality. Thisepticism is based on awareness by these
authors that IPM is a knowledge-intensive approeaxuiring a strong research base,
extension network, highly qualified specialists asdnificant investments for its
development, promotion and use. This thesis hasodstrated that this knowledge-
intensiveness of IPM approach was characteriste miore generally knowledge-intensive
character of Soviet collectivized farming systenn those areas where it was widely
implemented, IPM was backed up by an extensivearekeand plant protection service.
The state-facilitated, science-based organizatioplant protection activities made IPM
work, and provided a concerted response to pedilgns. Collective responses to pest
problems were embedded in the centralized struobiiréghe Soviet system. This was
pragmatic, in the sense that the IPM approach vigengoriority over chemical control
perspective, thus reducing negative health and@mwviental effects.

After the disintegration of the USSR the pesticiddustry colonised the vacant
agricultural input markets of the newly establislmdependent states. The annual imports
of pesticides into Kazakhstan increased from aBg@@0 tonnes in 1999 to 17,000 tonnes
in 2006. This only takes into account those chelmigaported and sold through official
channels; the volume of pesticides smuggled ineodbuntry is not known while illegal
outlets can be found in many towns. But point atipalar concern is that the industry was
able quickly to fill in the institutional gap in kwledge and infrastructure for pest control.
The numerous fragmented farmers did not have aceh&m pursue an IPM approach
because the organizations that could have delivirednputs (biocontrol agents) and the
necessary knowledge (research and extension) weveredy handicapped or had
disappeared. The pesticide industry had the negeksaw-how, funds and infrastructure
to deliver its products to farmers. Its prime iesdrwas to sell its products and not to
provide the knowledge that would minimize the udepesticides. Pesticide company
representatives distribute colourful leaflets amdtprs and present easily understandable
and rapidly implementable solutions to pest prolslerfarmers literally follow the
prescriptions provided. Moreover, farmers blindseureadily available pesticides, being
afraid of losing cultivated crops and risking tocbme a bankrupt. Consequently, the
pesticide use perspective has become dominant @ pést-control practices of
individualized farmers in Kazakhstan after 1991.
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6.4 Change in knowledge generation and ecological
consequences

A sound scientific research base is necessaryquisite for knowledge and technologies
to proliferate. In the transition period, the resbabase in Kazakhstan has been severely
eroded. Low salaries, deteriorating research fasliand lack of perspective in the public
research institutes have made the recruitment afngoresearchers difficult. Many
researchers have emigrated or left the scientdimaln in search of better paid jobs in the
private sector. The number of researchers in akarch domains in Kazakhstan dropped
more than 70%, from 31,250 in 1990 to 9,000 in 20@ablic science became an under-
financed sector because of deliberate policy reforand/or severe budget cuts.
Expenditures for R&D (research and developmentinfrGDP declined from 0.80% in
1991 to 0.18% in 1999. As a result, agrarian kndg#e generation and technological
development became ‘endangered species’ in contemplkazakhstan.

The government has recognised that loss of sdiemtifd technological capacity is
an important problem associated with post-1991sttimm. Various S&T (science and
technology) policies and R&D models have been toed to ‘fill the gap’. Under one
‘model’ ministerial authorities in charge of mamagiithe public research institutes have
more or less forced researchers to commercializie tesearch outputs and market them to
end-users in order to become financially self-sufpg. In the pest-control field this had
the effect of pushing public plant protection resbars to accept incentives provided by
the pesticide industry in order to cope with pesiad economic instability. The pesticide
industry was able to make use of this situationtaoé over the human capital needed for a
more rational IPM approach. As a result, planttgetion research has become
commercially-oriented through pesticide testing apmotion. In this way, plant
protection research carried out according to ecdcédly sound principles on highly
destructive pest organisms threatening nationatl feecurity has diminished, and the
development of sustainable pest-control approahesw severely neglected. The thesis
has demonstrated that the public good characteisfi the plant protection research have
been replaced by market orientation and commotibza The demand for immediate
outputs in research has led to a policy culture idated by short-term thinking, and the
negative effect of this short-termism can be imragdy seen in areas such as control of
highly destructive migratory pests such as locusts.

This thesis has identified that the financial adéoiogical reasons for dismantling
the existing pest-control system and knowledgecsire did not recognize the potential
impact of policy-induced changes on agro-ecologmahditions, control practices and
locust development. ‘Proof’ of this argument candaen in the fact that an extremely
harmful locust plague developed by the end of tB80% in Kazakhstan. When locusts
arrived in agricultural fields they had alreadyateed plague proportions and it was beyond
the capacity of individual farmers to deal withrtheThis resulted in a many more farmers
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being affected by the subsequent locust plague thight otherwise have been the case.
This case (explored in Chapter 5) has shown thenéxd which locust control depends on
collective action and intervention at the leveltioé state (see Chapter 5). The thesis has
shown that before 1991 a complex and dynamic systénocust management was
developed. Knowledge building, concerted actionbitah management, understanding
ecological relationships and long-term analysis afahning were key features of this
system. Chapter 5 also revealed the extent to whielket-driven mechanisms are
inadequate to solve locust problems. The managewifeltcusts cannot be handled by
individual farmers, because control requires knogée spread over vast territories
concerning their biology, ecology, and populatigmamics, resulting in effective control
strategies that require to be implemented at battiomal and international levels. A
problem now is how to recapture the initiative otaege enough scale to deal with the
problem.

6.5 Governing pests — the future

This thesis has argued that pest control, as tegically important sector of knowledge,
requires a direct involvement of state institutiofkis is not an easy or popular argument
to make in a former Soviet country, where neoliberghusiasts assume that everything
associated with the old state system must, by iiefin have been bad. A new state order
established in Kazakhstan after 1991 broke up themzations and knowledge structures
that had previously developed and promoted ecaddlgicsustainable pest-control
approaches. The farming sector also underwent feignt socio-economic changes,
resulting in the break up of the old collectivenfiarand resulting in a highly fragmented
agrarian sector. The damage that then resultedobas documented in this study. A
guestion that remains is ‘what now is to be doneCan elements of a positive legacy of
ecological thinking associated with science undwr $oviet system (Weiner 1988) be
recovered and put back to work?

Under the current situation in farming sector, witagmented and resource-poor
farmers, implementation of IPM/ecology-based pricd@cof crops will only be possible if
it receives relevant institutional support (infotioa, knowledge, training and facilitation).
The experience with IPM, globally, is that it regas farmers to learn about their agro-
ecosystems (e.g. via the farmer field school systastered by FAO), because ecological
pest control is often counter intuitive at two lsvélhe first is that plants can tolerate quite
some defoliation by herbivores before yields afecéd. The second is that pesticides
create pests because natural enemies are destMged.often natural enemies are not
recognized and showing their existence and acts@mges as an eye-opener to farmers.
This may help farmers to understand agro-ecosystestier, and thus lead them towards
use of this knowledge in pest management stratéiggsare less reliant on pesticides. This
focus-shifting from an exclusive pesticide perspecis a major challenge in Kazakhstan,
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considering the current ways in which policymakiisk about pest-control issues at the
farm, research, extension levels. Perhaps sonmesaxp of policymakers to IPM initiatives
in other countries using (for example) the farmeldf school approach would be a useful
starting point for changing attitudes.

At policymaking level the state has fulfilled thassion it defined, for itself, i.e. to
facilitate the transition to a free market econof@gnsequently, the state distanced itself
from providing public goods in strategically impamt domains of research and practice, in
particular the pest-control sector. After 1991 #tate no longer supported development,
promotion and use of ecologically sound and enwiremtally benign pest-control
approaches and testing of pesticide residues im fanduce. A vacuum was created, with
ample opportunity for the pesticide industry toluehce the plant protection research
agenda and to gear pest-control practices to alussxe focus on pesticides, despite the
manifest unsuitability of such approaches to mpjoblems, such as locust control, facing
Kazakhstan. There is probably now need to curtai$ fpesticide approach through
emphasis on regulatory environments, e.g. legslatestricting pesticide imports and tight
control of pesticide retailing and use. Also stréetd enforced sanitary requirements on
pesticide residues in farm produce (especially wbewen by customer and consumer
concerns) may help invoke more judicious use ofigdss, and make farmers look for
alternative pest-control methods. Currently theliguplant protection domain lacks the
necessary resources to address the demands anduojipes of fragmented farmers and to
develop and promote ecology/IPM-based pest-cordapproaches for a large mass of
independent small holders. Bottom up approachesatesnpted in many developing
countries) are still weak because farmers, largely,not well enough organized to express
their need for support.

This thesis has pointed to an urgent need to rdethird rebuild the role of the
government in pest-control issues. Without strongelicy — less afraid to embrace
positive aspects of the former Soviet pest-corgystem, highly destructive pest organisms
will keep threatening national food security, andiscriminate and injudicious pesticide
use will continue to pose considerable hazardshtonan health and environment. It has
been shown that plant protection is more thangesiing rid of pest organisms at the farm
level. Pest-control issues are deeply embeddedblitical-economic-social contexts via
which the development and use of ecologically snabde approaches and collective action
for pest control can be either promoted or hindefidet government of Kazakhstan has a
key function in supporting this long-term endeavand creating conducive conditions for
this to happen, as this will ultimately contribtiea more sustainable system of agricultural
production and thus benefit society as a whole.
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Appendix 2.1

Technological map of kolkhoz named after Lenin cosgal for cropping season in 1965.
(Archive of Almaty oblast, retrieved by author mn& 27, 2007)
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Appendix 2.2

Dismantled two-storey kindergarten in the villaBekenshi’, Semey region, northeast
Kazakhstan. Dismantled parts were sold as second-¢t@nstruction material
(photo by author June 05/06/2006).

Appendix 2.3

ismatled irrigation facilities of the former sdbe '60 Years of October’, Semey region,
northeast Kazakhstan (photo by author 05/06/2@®&)mantled parts were sold.
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Appendix 3.1

Annual reviews (1967, 1978, 1981 and 1988) of itistion of pest organisms in the
Kazakh SSR and forecast for next year (photo mgdeuthor 31/03/2006).
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Appendix 3.2

Neglected and partly dismantled building of thenfer district Plant Protection Station in
Esik town. (Enbekshi-Kazakh raion, Almaty oblagto® made by author 30/05/2006)
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Appendix 3.3

CBO)

i R OTOFOA - KPYIALIA [

Chemicals of unknown nature in bags (with Chinesaracters on them) sold as
insecticides at village market. Bags of these agér poisonous chemicals (with very bad
smell, personal experiengday next to bags with food spices such as blagbep and bay
leaves. According to the seller, she stores athstgictured on the table in one box at the
end of the day (photos made by author 24/08/2005).
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Appendix 4.1

The Soviet time research equipment at the Kazalde&teh Institute for Plant Protection
(photos made by author 13/03/2006).
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Acronyms

IPM

IPP

Kazakh SSR
KRIPP

KZT

PPS
USSR

VASKhNIL

VIZR

Glossary

Candidate of Sciences

Commercial farming

Kolkhoz

Oblast

Pest

Integrated Pest Management
Integrated Plant Protection

Kazakh Soviet Socialist Republic (equeded as Kazakhstan)
Kazakh Research Institute for Plant Protection

Kazakhstani Tenge (currency of the Republi&€atakhstan
introduced in 1993)

Plant Protection Service
Union of Soviet Socialist Republics (equabgd as the Soviet Union)

[Russian acronym fpAll-Union Academy of Agricultural Sciences
named after Lenin

[Russian acronym fpAll-Union Research Institute for Plant
Protection

Scientific degree in the former USSR, which isl stiluse in Russia
and Kazakhstan and can be placed between M.S®taid of western
academia. Some equate this degree to western Plafter pursuing
Candidate of Sciencedegree one need at least another 4-5 or more
years to pursue ‘Doctor of Sciences’ degree thatletwp Ph.D. degree

of western academia.

Profit-driven farming.

[in Russiah Collective farm enterprise in the Soviet peridtddiffers
little from sovkhoz at least in the context of Kazakhstan. The
difference can be in allotted aresmvkhozhad larger area tha&wlkhoz
Yet, this type of farm was introduced in earlieripgs of the Soviet
state tharsovkhoz[plural kolkhozep

[in Russiah Administrative division of the territory of theoantry into
regions/provinces.

In this thesis, an agricultural pest is definedaoitg, as a living
organism (rodent, insect, mite, nematode, fungastdoium, virus or
weed) that damages crops, affects crop developroenteduces
quantity and quality of yield before or after haweThe terms
‘agricultural pest’, ‘pest organism’ and ‘pest’ Wilbe used
interchangeably.
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Raion [in Russiah Administrative sub-division of the oblast; Engjlis
equivalent — district.

Sovkhoz [in Russiah State farm enterprise in the Soviet period. fteds little
from kolkhoz at least in the context of Kazakhstan. The diffiee can
be in allotted areaovkhozad larger area thdwolkhoz
[plural sovkhozds
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Summary

This thesis examines why and how plant protectissues are embedded in political,
economic and social contexts. It analyses the dowigplant protection in Kazakhstan under
two different socio-economic and political formai#sy namely the Soviet period before 1991
and the post-Soviet period thereafter. The studylait protection in a country in transition

demonstrates how the wider political and socio-eaun structures shape this particular
field of agrarian science and practice.

An in-depth, qualitative research approach was eyul to study micro-processes in
both periods, in order to understand how thesegases are shaped by wider structures and
to connect the present to the past in anticipatfdie future. A technographic approach was
used to describe social and biological worlds igirtull complexity and to achieve a
contextual understanding of sustainable agro-etesysievelopment. Data analysis was
based on cross-checking information from documditesature, media, own observations
and interviews.

This thesis illustrates how Integrated Pest ManagenilPM)/ecology-based pest-
control approaches were broadly developed and ipeactin the USSR, including
Kazakhstan. It identifies a shift from a knowledgystem aiming at sustainable pest control
in the Soviet era to an exclusive focus on pesgith post-1991 Kazakhstan. This shift —
which contradicts the global trend towards sustalitg — leads to the central question of
this dissertation: Why did such a shift occur inzKlehstan after 19917 This thesis argues
that the transformation of the agrarian structuhe destruction of the state-led/public
organization of pest control, the neglect of resleaand extension and the aggressive
promotion campaigns of the pesticide industry cledntpe plant protection perspectives in
Kazakhstan. This dissertation describes how, apthers why, thinking about pest control
changed within the wider knowledge system, inclgdiarming, research, extension and
policymaking. As a result, essential elements aftainable pest-management approaches
were abandoned in Kazakhstan after 1991.

The study shows that the Soviet system createditommsithat were conducive to the
functioning of ecological forms of pest control.eTimstitutionalized plant protection system
was able to facilitate broad-scale collective attio control pests locally and regionally.
Plant protection research that developed and pranstistainable pest-control approaches
was seen as a public good. The neoliberal idedlbglywas introduced after the fall of the
Soviet system undermined collective initiatives #mel creation of public goods and brought
the sustainable pest-control system into crisisv Remers had little knowledge about plant
protection. They also lacked the institutional hgckand the technical and financial
resources to practise sustainable pest-controbappes. The public plant protection domain
was severely underfunded and dramatically reducedsize and capacity. Hence,
IPM/ecology-based pest-control approaches weremgelr developed, promoted or applied.

This thesis introduces the above-mentioned issu€hapter 1 and synthesizes them
in Chapter 6. These issues are discussed mordail ishethe four empirical chapters (2-5),
which are summarized below.
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Chapter 2 examines the post-Soviet changes in the farmiopsén Kazakhstan. It
describes the transformation of the agrarian strecand the new ordering of large farms
and smallholdings in the context of the changingseconomic, political and technological
landscape. It identifies the major changes in lasel farm types and size and discusses how
state interventions affected access to land andratiputs during the various stages of
transition. The chapter analyses how differentoractperceive the transformation of
agriculture, livelihoods and social infrastructainat occurred in rural areas after 1991, why
they talk about this period in terms of crisis am@os, and why many people have a feeling
of nostalgia for the Soviet past. Subsequentlgxamines the role of knowledge and the
remarkable degree to which it was lost in the fteors process. This chapter also describes
the technological rationale and the organizatiokradwledge within Soviet agriculture and
examines what happened to those structures aft@swarhe loss and lack of knowledge, in
the context of rapidly changing conditions for pisiog agriculture, are key factors in
explaining the agricultural crisis that followedethollapse of the Soviet Union. Neoliberal
ideology, which informed much of the policy changasthe transition period, severely
constrained the maintenance of the essential pedted knowledge required for sustainable
forms of agriculture.

Chapter 3illustrates the wide application of IPM approachethe USSR, including
Kazakhstan, during the 1970s and 1980s. It shows HPM is a knowledge-intensive
approach that requires a strong research basectidning pest-control extension network
and collective action for its development, promotend use. This chapter argues that the
collapse of collective farming and the disintegratof a unified plant protection system had
a problematic impact on post-1991 pest-control gesves. It analyses why individual
farmers became focused exclusively on pesticide liseiso examines why the research
concentrated their efforts only on chemical conissles. The pesticide industry succeeded
in filling up the knowledge and information gappest-control issues. It was able to set up
the necessary infrastructure to deliver its prositictfarmers in Kazakhstan after 1991. The
role of the plant protection service and researgdtesn that had delivered IPM-related
knowledge and information was severely diminished.

Chapter 4 shows that tremendous changes took place in ptategtion research in
Kazakhstan after 1991. It argues that plant prmteaesearch dealing with migratory pests
and with IPM has the characteristics of a publiodythat needs to be adequately supported
by the state. This is because highly destructigmmisms such as locusts threaten national
food security, while IPM deals with ecologicallyuwsa and environmentally safe pest-
control approaches. The pesticide industry is gty market forces that commercialize
and commoditize pest-control knowledge and produdikis chapter analyses how
agricultural research institutes faced an alarnmshgrtage and ageing of research staff.
Recruitment of young researchers became diffioudt middle-aged researchers could not be
retained. Public science lost its prestige and mecainderfinanced and unattractive.
Researchers in the public research institutes becaostalgic about the former Soviet
scientific establishment, in which research faeditand infrastructure, the training and
qualification of research staff and funding weresainificantly better than in the post-1991
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period. The weak management of science and numen@aizational and management
shifts after 1991 increased feelings of uncertaintyhe research community. The chapter
discusses how the current short-termism in the arebe agenda and the demand for
immediate results undermines the research on sablai pest-control approaches.

Chapter 5 examines the co-evolution of locust populatioremdl use systems,
knowledge systems, campaigns and the institutifnamhework before and after 1991. It
demonstrates that a very complex and dynamic sysfdatust management was developed
during the Soviet era. Knowledge building, conagrtaction, habitat management,
understanding ecological relationships and longiteanalysis and planning were key
features of this system. The biology, taxonomy,lagp and population dynamics of the
locust species were the focus of study by manynsists. In the wake of the collapse of the
USSR, the plant protection system in Kazakhstahrtosch of the expertise that had been
acquired over many years, including that concerniogusts. At the same time, the
production of new knowledge was seriously dimingsh&he financial and ideological
reasons for dismantling the existing pest-contydtesm did not recognize the potential
impact of policy-induced changes on agro-ecologoxadditions, pest-control practices and
pest development. Nature hit back with an extrenmalymful locust plague between 1998
and 2001. The locust invasion in 1999 of the needyablished capital of Kazakhstan
triggered a process of institutional change in fiant protection system. The Plant
Protection Service was partly revived. This chapt@vides further evidence that market-
driven approaches fail to address pest-managemenitlems like the locust problem
effectively. Furthermore, agricultural producerg amnable to control locusts outside their
private plots. The locust case supports the argtrtteat pest control has public good
characteristics requiring collective action.

In conclusion, this thesis points to an urgent needethink and rebuild the role of the

government in pest control. Without stronger pgliess afraid to embrace positive aspects
of the former Soviet plant protection system, hygtéstructive pest organisms will continue

to threaten national food security, and indiscriaténand injudicious pesticide use will

continue to pose considerable hazards for humathhaad the environment. The study

shows that plant protection is more than just Iggtrid of pests’ at the farm level. Pest-

control issues are deeply embedded in politicalrecoc—social contexts, through which

the development and use of ecologically sustainableroaches and collective action for
pest control can be either promoted or hindere@ gévernment of Kazakhstan has a key
function in supporting this long-term endeavour arehting conducive conditions for this to

happen, as this will ultimately contribute to a maustainable system of agricultural

production and thus benefit society as a whole.
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Samenvatting

(Gewasbescherming in post-Sovjet Kazachstan:
het verlies van een ecologisch perspectief)

Deze studie onderzoekt hoe en waarom issues rogdarasbescherming zijn ingebed in de
politieke, economische en sociale contexten. Hefalyaeert het domein van

gewasbescherming in Kazachstan onder twee versatiél sociaal-economische en politieke
formaties, namelijk de Sovjet periode voor 199Iderpost-Sovjet periode daarna. De studie
van de gewasbescherming in een land in overgang ten hoe de bredere politieke en
sociaal-economische structuren dit veld van agraeisvetenschap en beoefening vormgeetft.

Een diepgaande, kwalitatieve onderzoekbenaderimgglsuikt om micro-processen
te onderzoeken in beide periodes om te begrijpendeze processen zijn gevormd door
bredere structuren en om het heden te verbindenhetetrerleden in anticipatie op de
toekomst. Technografie is de gebruikte benadenmgle sociale en biologische werelden in
hun volledige complexiteit te omschrijven en eetebdegrip van de ontwikkeling van
duurzame agro-ecosystemen te verkrijgen. Gegevalysanis gebaseerd op het kruislings
controleren van informatie van documenten, litargtumedia, eigen observaties en
interviews.

Dit proefschrift illustreert hoe benaderingen vaair@egreerde Gewasbescherming
(IPM, naar de engelse afkorting van Integrated Réshagement), dat wil zeggen op
ecologie gebaseerde ziekte- en plaagbestrijdiraly ebben ontwikkeld en in de praktijk
zijn gebracht in de USSR, Kazachstan inbegrepen.idémtificeert een verschuiving van
een kennissysteem dat streeft naar duurzame geschgmming in het tijdperk van de Sovjet
naar een exclusieve focus op pesticiden in post-¥&zachstan. Deze verschuiving — in
tegenstelling tot de wereldwijde trend gericht opidaamheid — leidt naar de centrale vraag
van dit proefschrift: waarom deed zich een dergeliyerschuiving voor in Kazachstan na
19917 Dit proefschrift beargumenteert dat de t@nsitie in de agrarische structuur, de
vernietiging van de door de staat geleide (pub)iekeganisatie van ziekte- en
plaagbestrijding, de verwaarlozing van onderzoekergapreiding, en de agressieve promotie
campagnes van de pesticide industrie de houdingeraanzien van gewasbescherming in
Kazachstan hebben veranderd. Dit proefschrift omjichoe, en verklaart waarom, het
denken rondom ziekte- en plaagbestrijding verarelamet het gevolg dat essentiéle
elementen in de benaderingen van duurzame ziekt@laagbestrijding zijn afgeschatft in
Kazachstan na 1991.

De studie toont aan dat het Sovjet systeem voooeaacreéerde die het functioneren
van ecologisch verantwoorde vormen van ziekte- Eagbestrijding bevorderde. Het
geinstitutionaliseerde systeem van gewasbeschemmaadste grootschalige collectieve actie
van ziekte- en plaagbestrijding mogelijk op lokaal regionaal niveau. Onderzoek naar
methodes voor duurzame bestrijding van ziekten dagem werd gezien als
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gemeenschappelijk goed. De neoliberale ideologgenad de val van het Sovjetsysteem werd
geintroduceerd, ondermijnde collectieve initiateven de verwezenlijking van publieke

goederen en bracht het systeem van duurzame ziktplaagbestrijding in crisis. Nieuwe

boeren hadden weinig kennis van gewasbeschermaergiey hadden zij niet de institutionele

ondersteuning en de technische en financiéle neddein te werken met benaderingen van
duurzame bestrijding. Het domein van de publiekevagbescherming kampte met een
ernstig tekort aan financiéle middelen en kromprartisch in omvang en capaciteit. IPM en

op ecologie gebaseerde ziekte- en plaagbestrijg@rgen niet langer ontwikkeld, bevorderd

of gebruikt.

Dit proefschrift introduceert de bovengenoemde kiwsesn Hoofdstuk 1, en vat ze
samen in Hoofdstuk 6. Deze kwesties worden in bésproken in de vier empirische
hoofdstukken (2-5), die hieronder zijn samengevat.

Hoofdstuk 2 bestudeert de post-Sovjet veranderingen in debland sector van
Kazachstan. Het beschrijft de verandering van darasghe structuur en de herordening van
grote landbouwbedrijven en opkomst van kleine hasedrijven in de context van een
veranderend sociaal-economische, politieke en tdofbisch landschap. Het identificeert de
grote veranderingen in landgebruik, de verschiketypes en grootte van boerenbedrijven,
en bespreekt de gevolgen van interventie van de stade distributie van land en andere
productiemiddelen gedurende de verschillende stadia de transitie. Het hoofdstuk
analyseert hoe verschillende actoren de transfeeman de landbouw, de wijze van
levensonderhoud en de sociale infrastructuur bedeeén begrepen. Het onderzoekt waarom
ze over deze periode na 1991 praten in termen rsis en chaos, en waarom vele mensen
nostalgische gevoelens koesteren ten aanzien varSdwget verleden. Daaropvolgend
onderzoekt het hoofdstuk de rol van kennis en peteskelijke verlies hiervan gedurende de
transitieperiode. Verder beschrijft dit hoofdstukkode technologische redenatie en de
organisatie van kennis in de landbouw van de Sarehetgeen er daarna is gebeurd met
deze structuren. Het verlies en gebrek aan kemmisle context van snel veranderende
omstandigheden voor landbouwbeoefening, zijn beigegfactoren in het verklaren van de
agrarische crisis die volgde na de instorting vanSdvjet-Unie. De neoliberale ideologie,
die voor een groot gedeelte bepaalde hoe beleidd waangepast gedurende de
transitieperiode, heeft het behoud van essentiélenik van ongediertebestrijding voor
duurzame landbouw ernstig beperkt.

Hoofdstuk 3 illustreert de grootschalige toepassing van IPMaleringen in de
USSR, inclusief Kazachstan, gedurende de jarenefY080. Het toont aan dat IPM een
kennisintensieve benadering is, die bestaat bijiegraan een sterke onderzoeksbasis, een
goed werkende voorlichting, en collectieve actieorvale ontwikkeling, stimulering en
gebruik van IPM. Dit hoofdstuk beargumenteert datigeenstorting van de collectieve
landbouw en de desintegratie van een geintegreewlagheschermingssysteem een
problematische impact heeft gehad op de opvattirgyen ziekte- en plaagbestrijding na
1991. Het analyseert waarom individuele boeren aitsiuitend gingen concentreren op het
gebruik van pesticiden. Ook bestudeert het waanodei@oek zich uitsluitend nog richtte op
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het gebruik van chemicalién in ziekte- en plaaghdstg. De pesticide industrie slaagde

erin om de kennislacune over gewasbescherming wyllen. Het was in staat om de nodige

infrastructuur te creéren zodat de producten geled@nden worden aan boeren in

Kazachstan na 1991. De rol van de Gewasbescheriengs en het onderzoek systeem dat
IPM gerelateerde kennis en informatie verschafittes aanzienlijk kleiner geworden.

Hoofdstuk 4 toont aan dat er enorme veranderingen plaatsvoindenderzoek naar
gewasbescherming in Kazachstan na 1991. Het beargeert dat onderzoek naar
gewasbescherming gericht op migrerende plagen Mrdé karakteristieken hebben van een
publiek goed dat voldoende ondersteund moeten wodder de staat. Zeer vernietigende
organismen, zoals sprinkhanen, kunnen een vormeireiggng voor de nationale
voedselveiligheid. Het primaire doel van IPM is legisch verantwoorde en
milieuvriendelijke benaderingen van ziekte- en glastrijding. De pesticide industrie wordt
beheerst door marktwerkingen die enkele elementan dergelijke kennis en producten
commercialiseren. Dit hoofdstuk analyseert hoe bawoev onderzoeksinstituten zich
geconfronteerd zagen met zowel een alarmerend ttelaan, als verouderd
onderzoekspersoneel. Het werd lastig om jonge aoé&ers te rekruteren en onderzoekers
van middelbare leeftijd konden niet worden behoudenopenbare wetenschap verloor haar
prestige, werd niet voldoende financieel onderddeen was niet langer aantrekkelijk.
Onderzoekers van publieke onderzoeksinstituten everdnostalgisch over de
wetenschappelijk orde in de tijd van de Sovjet que| waarin onderzoeksfaciliteiten en
infrastructuur, de opleiding en kwalificatie vandenzoekspersoneel en de financiering
significant beter was dan in de post-1991 peribtit.zwakke beheer van de wetenschap en
de talrijke organisatorische en management verarghar na 1991 zorgden voor een
toename in gevoelens van onzekerheid in de ondesgemeenschap. Het hoofdstuk
bediscussieert hoe het huidige korte termijn denkele onderzoeksagenda en de vraag naar
onmiddellijke onderzoeksresultaten, het onderzoekarn duurzame ziekte- en
plaagbestrijding ondermijnt.

Hoofdstuk 5 onderzoekt de co-evolutie van sprinkhanen popdatiandgebruik,
kennissystemen, bestrijdingscampagnes en de institle organisatie voor en na 1991. Het
toont aan dat gedurende het Sovijet tijdperk een zamplex en dynamisch systeem van
sprinkhanenbeheer werd ontwikkeld. Generatie vannise gezamenlijke actie, habitat
management, begrip voor ecologische verhoudingerarege termijn analyse en planning
waren kerneigenschappen van dit systeem. Vele s&tappers concentreerden zich op
onderzoek naar de biologie, taxonomie, ecologie populatiedynamiek van
sprinkhaanrassen. Na de val van de USSR, is veetlgaverworven expertise ten aanzien
van gewasbescherming, evenals kennis omtrent $anr@n, in Kazachstan verloren gegaan.
Tegelijkertijd is de generatie van kennis ernsfigeaomen. De financiéle en ideologische
redenen om bestaande systemen van ziekte- en pHEHdging systemen te ontmantelen
erkenden niet het potentiéle effect van de, doteidbereroorzaakte, veranderingen in agro-
ecologische omstandigheden, praktijken van pladgjosg, en plaagontwikkeling. De
natuur sloeg haar slag met een zeer vernietiggmitekeanenplaag tussen 1998 en 2001. De
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invasie van sprinkhanen in 1999 in de nieuwe hdattlsan Kazachstan bracht een proces
teweeg van institutionele veranderingen in het @b&achermingssysteem. De
Gewasbeschermingsdienst werd gedeeltelijk vernielditdhoofdstuk levert verder bewijs
aan dat benaderingen gedreven door marktwerkingeemslagen om ongedierteproblemen,
zoals de sprinkhanenplaag, effectief aan te pakRemendien, zijn landbouwproducenten
niet instaat om sprinkhaanplagen, die zich buitem leigen velden ontwikkelen, te
controleren. Het gevalstudie van de sprinkhaneremteunt het argument dat ziekte- en
plaagbestrijding collectieve karakteristieken heeftcollectieve actie vereist.

Samenvattend, dit proefschrift wijst op een drirdgebehoefte om de rol van de overheid in
ziekte- en plaagbestrijding te heroverwegen eneapmiop te bouwen. Zonder sterk beleid,
dat minder bang is om positieve aspecten van hetornvalige Sovjet
gewasbeschermingssysteem te incorporeren, zullgrudgeve plantenziekten en plagen de
nationale voedselveiligheid blijven bedreigen. Tesgal het onkritische en onverstandige
pesticidengebruik de volksgezondheid en het midian aanzienlijke gevaren blootstellen.
Deze studie laat zien dat gewasbescherming melanisilleen ‘het bestrijden van ziekten en
plagen’ op het niveau van boerenbedrijven. Kwestms ziekte- en plaagbestrijding zijn
sterk ingebed in politiek-economische en socialatexden die de ontwikkeling en het
gebruik van ecologisch duurzame benaderingen dectieve actie ten aanzien van ziekte-
en plaagbestrijding kunnen bevorderen of belemmddenoverheid van Kazachstan heeft
een zeer belangrijke functie in de ondersteuningdeze lange termijn onderneming en zo
bij te dragen aan een meer duurzame landbouwpiiedten voordele voor de gehele
maatschappij.
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