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ABSTRACT. Theinability to organize collective action for pest control can lead to severe problems. This
paper focuses on the locust management system in Kazakhstan since the formation of the Soviet State.
During the Transition Period after the collapse of the Soviet Union, the Plant Protection Service
disintegrated. The principles of central planning were replaced with individualistic approaches with little
state involvement in pest control activities or pesticide regulation. The financial and ideological reasons
for dismantling the existing pest control system did not recognize the potential impact that policy-induced
changes in agro-ecologica conditions and control practices would have on pest development. Nature hit
back at the induced institutional change that occurred in the Kazakh pest control system: an extremely
harmful locust plague took the country by surprise between 1998 and 2001. This paper examines from an
interdisciplinary perspective the co-evolution of locust populations, land use systems, knowledge about
locusts, campaigns against them, and institutionsin Soviet timesand in the Transition Period. It arguesthe
need for collective action theory to extend its present focus from local level institutions for resource
management to higher level socia-technical systems.
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INTRODUCTION

InJuly 1999, migrating swarmsof theltalian L ocust
(CalliptamusitalicusL.) invaded Astana, the newly
established capital of Kazakhstan. Billions of
locusts swarmed along the streets of the capital,
terrifying citizens and causing traffic accidents.
They roosted on the brand new governmental
buildings and entered the offices of high-ranking
officials. Locusts also invaded agricultural fields,
devastating crops and pastures. The plague that
occurred between 1998 and 2001 was probably the
worst one experienced in Kazakhstan in the 20th
century and had serious economic and political
consequences. As the country did not experience
such plagues during the Soviet period, it makes
sense to ask whether there is any relationship
between locust plagues and state organization. This
paper examines whether changes in the locust
control system, resulting from the collapse of the
Soviet Union and the subsequent Transition Period,
contributed directly to this locust plague. The
history of the changes in the locust control system

"Wageningen University, The Netherlands

provides grounds for advancing the theory of
collective action in natural resource management.
The paper illustrates the importance of the recent
discussion about institutional arrangements in
collectiveactiontheory (Acheson 2006). Theresults
of our analysissuggest that |ocal-level participatory
management and market-driven approaches are
both inadequate in solving locust problem.

In addressing these issues, this paper first examines
the impact of land use changes, and changes in
habitat, on locust populations. It then describes
knowledge acquisition during the Soviet period and
the loss of this knowledge in the Transition Period.
The next section portrays how the intensive
knowledge system in the Soviet erawas coupled to
an extensive monitoring and control system. The
Transition Period that followed the collapse of the
Soviet Union led to an amost complete
disintegration of thissystem. Thelocust plaguethat
gradually built up in the late 1990s illustrates how
these institutional changes were related to the
development of locust populations. When the
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locustsflew into the government offices, high-level
policy makers realized the consequences of the
almost total dismantling of the plant protection
serviceand started to reconsider publicintervention
inlocust control. Thelast part of the paper discusses
the public good character of locust control and the
optimal modes of collective action.

METHODOLOGY, DEFINITIONS, AND
THEORETICAL FRAMEWORK

Data were obtained through semi-structured
interviews with people involved in locust research
and control activities, viz.: plant protection
practitioners, researchers, ex-researchers, research
managers, agricultural producers, and policy
makers. We collected not only hard data on
population dynamics and the technical characteristics
of control of locusts, but al so dataon the background
knowledgeof actorsinvolvedinlocust management
and their specific interpretations of the nature and
cause of pest problemsand the adequacy of specific
solutions (Jansen 2008). We also conducted
participant observation of meetings involving
policy makers, practitioners, and researchers, and
we participated in severa locust-monitoring
activities. Literature, documents, scientific reports,
and press coverage on locust events were reviewed
and the data from these different sources were
crosschecked.

Locusts and grasshoppers belong to the order of
Orthoptera and are members of the family
Acrididae. Locusts differ from grasshoppersin that
they have the ability to change their behavior and
physiology in response to changes in population
density (FAO 2001). Locust populations have two
distinct phases: the solitarious phase when
population density islow; and the gregarious phase
when population density is high (Uvarov 1966).
Adult locusts can form swarms, which may contain
thousands of millions of individuals and behave as
one unit. Locusts in the non-flying nymphal stage
are called hoppers, when gregarious they form
cohesive marching bands (FAO 2001).

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

«  Outbreak is characterized by an increase in
locust numbers through concentration,
multiplication, and gregarization, which can
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lead to the formation of hopper bands and
swarms.

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

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

+ Recession is a period when locusts are
normally present at |ow densitiesinrestricted
areas and do not cause noticeable crop
damage.

The plague of 1998-2001 in Kazakhstan was
caused by locusts and grasshoppers. The most
destructive of these were the Italian Locust
(CalliptamusitalicusL.) and the Asiatic Migratory
Locust (Locusta migratoria migratoria L.). These
two species provide exemplary casesfor examining
the co-production of political order and the
development of scientific knowledge, decision
making, and technologies dealing with locust
control (Jasanoff 2004). The analysis of co-
productioninthispaper usestwo conceptsborrowed
from socia theory: public good and collective
action.

This study explores the extent to which locust
control is a public good that requires collective
action. Perrings et al. (2002) point out that the
control of invasive, alien pest species is a public
good when the benefits from the control are neither
rival nor exclusive. If one person benefitsfrom such
apublic good, this does not affect its cost, nor does
this reduce the benefits to others (Ostrom 1990). If
left to the market, the control would be
undersupplied (Perrings et a. 2002). The supply of
public goods requires collective action; or in the
words of Olson (1992:Foreword), who challenges
Adam Smith’ snotion of the market asan “invisible
hand’: “...only a guiding hand or appropriate
institution can bring about outcomes that are
collectively efficient”

If locust control should be considered as a public
good, as we argue below, then the subsequent
question is how it can most effectively be provided
through collective action. There are many
documented forms of collective actionin the fields
of agriculture, environment, and development (e.g.,
Agrawal 2003). One important theoretical concern
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is the lack of agreement about how to distinguish
different forms of collective action (Poteete and
Ostrom 2004). Much of the current discussion on
collective action pays relatively little attention to
state-centered development of public goods, but
primarily dealswith concerted effortsby individuals
or groups (Justino 2006). Major contemporary
issues in this field include the management of
common-pool resources, recently discussed in
relation to processes of decentralization of central
state control over natural resources (Agrawal and
Ostrom 2001, Acheson 2006), and the large scale
political activism of social movements (Edelman
2001).

Since 1990, the concept of collective action has
played arole in the development of participatory
approaches to integrated pest management in order
to improve local-level management and learning
processes, often through farmer field schools (Van
Huis and Meerman 1997, Norton et a. 1999, Van
den Berg 2004, Van den Berg and Jiggins 2007).
This approach has proved to be very successful in
fostering resilience management (Walker et al.
2002) by farmers, who by learning through
discovery come to understand better the agro-
ecological relationships in their fields. The farmer
field school approach transforms farmers from
passive recipients of crop protection instructionsto
active, self-reliant practitioners of integrated pest
management. Major successes have been obtained
in protecting high value crops with a history of
resurgence and secondary pest outbreaks (Morse
and Buhler 1997).

Farmers have also attempted to combat locusts to
protect crops. However, when locusts arrive en
masse in agricultura fields they have aready
reached plague proportions and it is beyond the
capacity of individual farmers to deal with them.
Then farmers resort to prayer or turn to politicians
for solutions (Lockwood 2004). Locusts from
plagues originate from outbreak areas that are
natural habitats in which they multiply and
gregarize. When fully gregarious, they are capable
of migrating in swarmsto agricultural areas, where
they can inflict considerable damage (Van Huis
2007). A preventive control strategy aimsto control
locusts in the restricted, often remote, and not
properly monitored outbreak areas (Van Huis et al.
2007). However, monitoring and controllinglocusts
in these areas is clearly beyond the capacity of
individual farmers.
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Collective action theory provides a framework to
rethink the institutional successes or failures of
market-driven, private-property regimes, government-
controlled resources and interventions, and local-
level management (Acheson 2006). This study of
the transformations in Kazakhstan and the impact
on locust and locust control illustrates the need for
collective action theory to go beyond its current
focus on decentralization and illustrates the need to
rethink the role of governments in the delivery of
public goods.

Scott’s review of the literature on Soviet
collectivized agriculture pictures it as an
“authoritarian” and “high-modernist” system that
failled in al its ams and incurred massive costs
through stagnation, waste, demoralization, and
ecological disasters (Scott 1998:201). The Soviet
system embraced the Baconian ideal of
“technoscience” (Busch 2000:34), inwhich humans
are subservient to the findings of science and the
innovations of technical engineers. This body of
literature equates the centralist, authoritarian
political order with a technoscience that functions
to control the citizenry, but is unable to dea with
ecology or the heterogeneity of environments. This
paper does not disagree with the broad thrust of this
analysis, but identifies that it has one shortcoming:
that the scientific and technological past was not as
homogeneous as portrayed. Our study reveals that
a very complex and dynamic system of locust
management was developed during the Soviet era.
By understanding the interactions between a
political order, scientific knowledge, and
technological practice we intend to contribute to a
rethinking of the potential formsof collectiveaction
in providing public goods, such as locust control.
Tothisend, and to identify the critical changes that
occurred over time, this study examines how land
use practices influenced locust habitats and
popul ation dynamics, how knowledge about locusts
developed and, how locust control was practiced.

LAND USE, HABITATS, AND LOCUST
POPULATIONS

Theeffect of the anthropogenic factors, particularly
of agricultural practices, on the population
dynamicsof locusts has been widely acknowledged
(Chetyrkina 1958, Uvarov 1962, Farrow 1987,
K opaneva 1987, Popov 1987).


http://www.ecologyandsociety.org/vol12/iss2/art38/

Land use and the ltalian L ocust

Chetyrkina (1958) carried out comparative
guantitative surveys of populations of the Italian
L ocustinmany habitat typesin areas subject to mass
outbreaks in eastern Kazakhstan. Although these
surveys were conducted in the recession years of
locust populations, they revealed striking
differences in densities, which are related to land
use (Table 1).

The Italian Locust occurs in low densities in
undisturbed habitats, and disappears completely
when the land is plowed up (Table 1: 1, 2, and 3).
It occurs in high densities when land has been left
fallowforfourtofiveyrandisinvaded by Artemisia,
(Table 1: 4 and 5). In the later stages of plant
succession, when weeds are gradually replaced by
secondary grass, densities of locusts are very low
(Tablel: 6). Onovergrazed and trampled communal
pastures with weeds and much bare ground, the
locustsareasnumerousasthey areonfallows(Table
1: 7). Thus, human patternsof land use, which affect
soil structure and plant succession, affect the
development of Italian L ocust populations (Uvarov
1977).

Habitat reconstruction and the Asatic
Migratory L ocust

The breeding habitats of the Asiatic Migratory
Locust in Kazakhstan are linked to natural thickets
of reed (Phragmites australis) along sea, |ake, and
river basins (Antonov and Kambulin 1997,
Sivanpillai et al. 2006), which provide a source of
food. Such habitatscover an areaof about 1,120,000
ha in the country (Tsyplenkov 1970). In plague
years, swarms migrate an average of 500 km from
these breeding habitats, destroying aimost all the
vegetation on the way. As such this speciesis one
of the most harmful agricultural pests.

Natural periodic fluctuations of the water level in
lake and river basins influence locust population
dynamics: when the water level decreases the area
for locust breeding increases, and vice versa. The
mass construction of dams, irrigation channels, and
artificial reservoirsin the 1960-1970s, reduced the
water level inthelake and river basins, favoring the
intensive growth of reed beds and increasing the
locust breeding area. For example, after the
construction of Kapchagai reservoir halfway along
theRiver I1i in 1971, thewater inflow into Balkhash
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Lake diminished, and the water level gradually
diminished (Popov 1987, Kambulin 1992),
enlarging the locust breeding habitats. At the same
time, reclamation of lands for rice and cotton
production along river basins (e.g., in the lowlands
of the Syr-Darya and the Amu-Darya Rrivers)
reduced the natural growth of the reed beds and
created unfavorable conditions for locust breeding
(Popov 1987). As soon as significant parts of these
cultivated lands (including the irrigation infrastructure)
were abandoned in the 1990s these areas became
mass locust breeding habitats, and most likely
contributed to the locust plague of 1998—-2001.

Impact of land use practices on locust
population dynamics

The 1998-2001 locust plaguein Kazakhstan mostly
involved theltalian Locust. A historical perspective
can help explain why the plague developed. Locust
problems started in the second half of 19th century
onwards when large numbers of Russian settlers
began to colonize and cultivate the territory of
present-day Kazakhstan. From then on the
cultivation of virgin lands, i.e., landsthat had never
been used for crop production, continued under the
Tsarist regime, after the Bolshevik revolution,
during Stalin’s collectivization period, and during
World War I1. By theend of 1940s, the total area of
reclaimed virgin and idle lands amounted to about
7x10° ha (Gossen 1998).

In 1953 the Soviet leader Nikita Khrushchev
initiated the ambitious Tselina/Virgin  Land
Program to turn the traditional pasturelands of
Kazakhstan into amajor grain-producing region for
the Soviet Union. From 1954 to 1964 about 25x10°
ha of virgin and idle lands were plowed for wheat
production in Kazakhstan. Such extensive changes
considerably reduced the natural habitats of the
Italian Locust. As illustrated in Fig. 1, the
implementation of the Virgin Land Program
between 1956 and 1965 made these cultivated lands
unsuitable for the Italian Locust. From 1965
onwards, long fallow-wheat rotation systems
becameprevalentin Kazakhstan, andthelargeareas
under fallow became important breeding grounds
for the Italian Locust, which repeatedly invaded
crop fields. This suggests that the recurrent pattern
of seriousinfestationsevery four or fiveyearsmight
be connected withthe periodswhenthefallow fields
reached the succession stage (Table 1), whichisthe
most favorablefor theinsect. Moreover, areduction
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Table 1. Mean adult densitiesof non-swarming populationsof C. italicusin different habitat typesin eastern

Kazakhstan.
Type of habitat Number/m?
1. Virginland; dense short grass (Festuca sulcata) 35
2. Patchesof Artemisia maritima surrounded by short grass 7.6
3. Current year’'s cultivations, e.g., wheat, etc. 0
4. Early falow, with some grass, sparse Artemisia and other herbs; bare patches 20
5.  Older fallow, with tall weedsincluding Artemisia 26
6. Very old fallow, with dense grass turf (Festuca sulcata) 0.25
7.  Overgrazed communal pasture, with Festuca, Artemisia, Polygonum aviculare, Alyssum, etc. 20

Source: adapted from Uvarov (1977).

of pasturelands, now cultivated, increased the
number of livestock per unit area, leading to
overgrazing and land degradation. This created
favorable conditions for an increase in the
population of the Italian Locust (Table 1). The
rel ation between plant type cover and occurrence of
the Italian Locust is not only based on food
preferences, but also on the physical properties of
the soil (Chetyrkina1958). They prefer moderately
compact soilsfor egg laying, very compact (virgin)
and very loose (recently broken) soils are less
favorable for this. Thus the soil structure and
vegetation of fallow lands in long fallow-wheat
rotation systems presumably contributed to an
earlier Italian Locust plaguein 1970-1971 (Fig. 1).

Plowing upvirginandidlelandsledto another agro-
ecological problem, that of wind erosion. To deal
with this problem anti-erosion cultivation systems
wereimplemented in the beginning of 1970s, which
involved disturbing the soil aslittle as possible and
by sowing cropsin strips. These new systemsof soil
cultivation seem to have increased the size of the
habitatsfavorablefor breeding of theltalian Locust,
particularly since these areas were located next to
the speci€’ s natural breeding habitats. Thisislikely
to have contributed to the 1978-1982 plague (Fig.
1).

After the break up of the USSR in 1991, vast areas
of cultivated land were abandoned. Areas under
cereals in Kazakhstan decreased from about 25 to
12x10° ha between 1992 and 1995 (Azhbenov
2000). Theseidlelands became aperfect habitat for
the ltalian Locust after 4-5 yr of vegetation
succession (Table 1), and may have caused a
population increase that started in 1996, and led to
the plague of 1998-2001.

Popov (1987) arguesthat in general, the population
dynamics of swarming locusts, particularly the
Italian Locust and the Asiatic Migratory Locust,
depend on periodic climatic fluctuations, and that
the outbreak periods of both species coincide (Fig.
1). He aso indicates that the scale of outbreaks
depends on agricultural practices. His study of
locust population dynamicsinthe USSR since 1925
reveals a pattern of a periodic increases and
decreasesin locust numbers.

Figure 1 showsthat the infested area expanded over
the years despite the locust campaigns, which only
led to atemporary reduction in locust populations.
This illustrates the influence of ecological and
climatic factors, and agricultural practices on
popul ation fluctuations, but this does not imply that
control isuselessasit may beeffectivein protecting
standing crops.
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Fig. 1. Area (%) occupied by the Asiatic Migratory Locust and the Italian Locust, and area treated (ha)
against all species of locustsin the USSR in 1956-1985. Source: Popov (1987) and Latchininsky et al.

(2002).
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LOCUST KNOWLEDGE AND EXPERTISE
Knowledge formation

The branch of entomology studying grasshoppers
and locusts is called Acridology. Its founder was
Boris Uvarov (1888-1970), a scientist of Russian
origin. After his graduation from Saint-Petersburg
University in 1910 he worked as the senior
entomologist for the Trans-Caucasian region and
southeast Russia, where he set up one of the first
entomological bureaus in Russia In 1920 he
emigrated to England and became a senior
researcher at The Imperial Bureau of Entomology
in London. But hisinterest in Orthoptera fauna of
the Soviet Union did not vanish. He continued to
keep in touch with colleagues from Russia, and

published a number of books in the Russian
language Locusts and Grasshoppers (Moscow
1925), Locusts of the European part of the USSR
(Moscow 1925), and Locusts of Middle Asia
(Tashkent 1927). Uvarov also became involved in
research on the Desert Locust (Schistocerca
gregaria Forsk.) after its plaguesin 1929 in Africa
and southwest Asia. In 1945, he established the
Anti-Locust Research Centre in London, and
managed it for 14 yr until his retirement, during
whichtimeit devel oped aninternational reputation.
His book Grasshoppers and Locusts: A handbook
of general Acridology (Volume | 1966, Volume Il
1977) became a standard reference book for
acridologistsworldwide. Thisbook includesdetails
about locust and grasshopper species in the Soviet
Union, and particularly in Kazakhstan.


http://www.ecologyandsociety.org/vol12/iss2/art38/

Knowledge acquisition during the Soviet
period

During the Soviet period the biology, taxonomy,
ecology, and population dynamics of the locust and
grasshopper species were the focus of study by
many scientists. One comprehensive study on the
Italian L ocust coupled with control campaigns was
caried out between 1945-1957 in central
Kazakhstan by a large team of Soviet researchers
and practitioners (Vasil’ev 1962). It monitored
population recessions and outbreaks of the Italian
Locust over aterritory larger than Italy and England
put together. The study identified the permanent
breeding sites of this locust species, thereby
contributing to future preventive control strategies.

In 1981 the All-Union Institute for Plant Protection
(VIZR) initiated a research program to develop a
complex of effective and environmentally benign
methods for locust control aiming at preventing
mass breeding. The program was based on research
results obtained by VIZR entomologists, who had
spent many years studying the locust speciesin the
Soviet Union, and particularly Kazakhstan.
Researchers recognized the drastic changes in the
breeding habitats of the Asiatic Migratory Locust
and the Italian L ocust in Kazakhstan and concluded
that thiswould lead to these locust species growing
in significance as agricultural pests. The results of
this research program were published in the book
Locusts: ecology and control methods (Shumakov
1987), whichturned out to bethelast comprehensive
publication on locusts and grasshoppers in Soviet
history.

Knowledge loss after the collapse of the USSR

In the wake of the collapse of the USSR, the plant
protection system in Kazakhstan lost much of the
knowledge and experience that had been acquired
over many years, including that about locusts. There
was little intergenerational conveyance of
knowledge, because the older generation of
researchersand practitionersretired or passed away,
the majority of the mid-generation researchers and
practitioners went into the private sector or
emigrated, and only a few young people were
recruited for public service.

In 1996, the Plant Protection Faculty at the Kazakh
State Agrarian University was shut down and the
intake of students specialized in plant protection
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was completely stopped. Previoudly the faculty
annually produced 50-75 graduates specialized in
plant protection. Asaresult theresearch and applied
part of the plant protection domain was|eft without
new recruits and continues to suffering from an
alarming scarcity of staff.

The very few locust research projects that were
carried out in Kazakhstan after the collapse of the
Soviet Union were mainly based on the knowledge
accumulated in earlier publications by Soviet
authors. With the collapse of the Soviet Union’'s
academic networks, access to these publications
became difficult; for instance, much of the locust
literatureisonly availablein librariesin Moscow or
Saint-Petersburg. Academiclibrariesin Kazakhstan
have not been acquiring new stock or modernizing,
and possess only a limited amount of literature on
locusts.

Modern locust information gathering, monitoring,
and forecasting technologies are all knowledge
intensive, which require trained researchers and
practitioners, whoarecurrently not readily available
in Kazakhstan. Although today thereisready access
to international knowledge viathe Internet, thereis
a sgnificant language barrier, as very few
researchers master languages other than Kazakh or
Russian. Moreover, the differencesin climatic and
ecological conditions and locust species mean that
theinternational knowledgeisnot alwaysapplicable
to Kazakhstan.

It is generally assumed that knowledge increases
over time, but asthis study shows the production of
knowledge in Kazakhstan was severely affected by
the collapse of the Soviet system. In the past the
sciencewaswell devel oped, and theory and practice
were both applied in controlling locust populations,
as elaborated in the next section.

STATE-PLANNED SCIENCE-BASED
LOCUST MANAGEMENT SYSTEMS

Locust plagues were one of the triggers for the
Tsarist Government to set up plant protection units
in Central Asia at the end of the 19th century. The
first entomological station in central Asia was
founded in 1911 in Tashkent. After the Bolshevik
Revolution in 1917, massive outbreaks of locusts
and other agricultural pestsin Kazakhstan and other
Soviet republics, led the Plant Protection Services
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to function as entomologica units and plant
protection bureaus, to secure food provision for the
newly established Soviet State. Thus controlling
locusts was recognized as a public good since the
early days of the Soviet State. In the 1920s teams
of Soviet researchers organized scientific
expeditions to locust affected areas in Kazakhstan.
They observed that outbreaks of the Agatic
Migratory Locust and the Italian Locust, tended to
originate from relatively restricted areas with
peculiar ecological conditions. This suggested that
future plagues might be prevented by closely
monitoring these outbreak areas. Thiswould allow
swarms to be identified while they were forming,
and for them to be destroyed before they migrated
to agricultural areas. Thus, from 1934 onwards,
special technical organizations known as Anti-
Locust Centers were established at Balkhash,
Alakal, Syr-Darya, and West Kazakhstan, each of
which are locust breeding sites. These Anti-L ocust
Centerswere called “ Expeditions,” asin early days
scientists were expedited to suspect areas
(Tsyplenkov 1970:5). By 1950 therewerenine such
centers in Kazakhstan (Fig. 2): Gur'ev (1), West-
Kazakhstan (2), Kostanay (3), Central Kazakhstan
(4), Karatal-Alakol (5), Balkhash-lli (6), Zhambul
(7), South-K azakhstan (8), and Kzyl-Orda (9).

From 1960 onwards, the dynamics of locust
populations were investigated by the Anti-Locust
Centers, the Research Institute for Plant Protection,
the Monitoring and Forecasting Service, and the
regional plant protection stations, all working
together in a unified plant protection system.
Scientists and practitioners worked in close
collaboration on the anti-locust campaigns,
researchers expertise in biology, ecology, and
population dynamics of locust was combined with
that of practitioners about local conditions,
contributing to the successof anti-locust campaigns.
The Monitoring and Forecasting Serviceworked in
cooperation with the Research Institute for Plant
Protection. Locust control operations in breeding
areaswerebased ondatafromtheannual monitoring
andforecasting. Dataonlocust occurrenceinremote
areas were obtained from local herders and agro-
technicians, trained in monitoring locusts. They
informed the district plant protection stations. As
onelocust researcher said inaninterview: “ ...inthe
past, information on locust presence was collected
literally from everywhere’ This implies that
information could be cross checked to make an
evidence-based assessment of the locust situation
for forecasting purposes.
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The anti-locust teams consisted of permanent,
regularly trained, and skilled staff. During anti-
locust campaigns they had spraying equipment,
insecticides, machinery, and aircraft at their
disposal. Aerial pesticide application was first
developedinthe USSR inthe 1920sand wasapplied
in combating locusts (Pukhov 1931, Tsyplenkov
1970). In Soviet times, aircraft were available
within 24 hr to any hot spot in any former republic
of the Soviet Union during anti-locust campaigns.

In the 70 yr of Soviet history the state provided a
collective response to locust problems, which
according to available data seems to have been
successful. The collapse of the Soviet Union led to
disintegration and abandonment of the locust
control system, asillustrated below.

TRANSITION PERIOD

A set of articles by influential practitioners and
researchers in the domain of plant protection
(Kambulin 1997, Migmanov 1997, Sagitov 1997,
Temreshev 1997, Khasenov 1999, Temirgaliev
1999, Uakhitov 1999) identified the difficulties
faced by the Kazakhstan Plant Protection Servicein
the 1990s, including the problem with locusts.
Despitethese expert views, the national agricultural
devel opment policy did not give sufficient attention
to plant protection and quarantine issues. The
government was engaged in a process of
decentralization and liberalization, and prioritized
reforms in selected sectors of the economy. The
Plant Protection Service was abandoned as a state
entity. The Central Plant Protection Station of the
Ministry of Agriculture, responsible for the plant
protection activities, almost stopped functioning as
aresult of severe budget cutsin 1990s, which led to
a significant reduction in employees at both the
centra and regiona level. In 1973 the Plant
Protection Serviceemployed 13,796 peopleandthis
fell to 1200 in 1997 (Ministry of Agriculture of
Kazakhstan).

Thelocust plague of 1998-2001 can be traced back
to 1996, when locust densities in wheat fields
reached 135/m?innorthern Kazakhstan (Temreshev
1997). The few plant protection practitioners and
locust researchers still active repeatedly warned the
authorities about the danger of locust outbreaks
throughout Kazakhstan (V. E. Kambulin, personal
communication). In 1997, the Head of the Central
Plant Protection Station, advised by regiona plant
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Fig. 2. Anti-Locust Centersin Kazakhstan existing in 1950.

® Anti-Locust Centers

o, k RUSSIA
/7 RUSSIA 4 PP
® 3 B S
.- : r— - -"'\“- VLA G
Thel Iake _'fazgn
1 vl
KAZAKHSTAN  iodsal
2 B Caspian Aral Sea R E" ;
. - mwﬁ
&= 6

o ‘5 UZBEKISTAN
TURKMENISTAN
5 L

Lt
T,
._I--.'\\.

I b 7

e CHINA

X YRGYZSTAN

L (/R 1 4] E0H0 ke
0 100 200 mi

protectionists and locust researchers, wrote to the
Ministers of Agriculture and of Finance about the
increase of locust popul ations. He stressed the need
to purchase insecticides and spraying equipment,
and to recruit the necessary personnel in order to
control the incipient outbreaks. However, nobody
in the Ministries reacted to those concerns, and it
then became too late to stop the outbreaks from
developing into a plague. Because of thisinaction,
in 2000, the Government of Kazakhstan had to
dlocate 20.1x10° USD for the anti-locust
campaign, which involved spraying 947,000 L of
insecticides over an area of 8.1x10° ha (Fig. 3)
(Khasenov 2001). This was the largest and most
expensive anti-locust campaign ever carried out in
the history of the former Soviet Union.

The spectacular invasion of the capital by locustsin
1999 made the Minister of Agriculture lose his
position, amid jokes about the Minister being
gobbled up by locusts. After the largescale anti-
locust campaign conducted in 2000, the newly
appointed Minister of Agriculture stated that they
did not intend to eliminate the locust as a species

unlessit was necessary, and he stated that they had
the experience to do so. Such an assertion, that the
locust problem could be solved in Kazakhstan, was
based on the success of the campaign that was
temporary and only of local significance. Hundreds
of thousands of liters of insecticides were applied
to suppress the locust plague. However, it is
questionable whether the application of pesticides
was a key factor in suppressing this plague. A
number of environmental and ecological factors
may have been responsible for the population
decline: temperature, solar activity, rainfal, the
water level in basins of lakesand rivers, the quality
and availability of food plants, vegetation
succession, soil type, and so on (White 1976,
Berryman 1987, Kambulin 1992, Antonov and
Kambulin 1997, Toleubayev et a. 2003). Uvarov
(1977) noted that there was no reason to expect that
further organizational advances and technological
improvements of |ocust control measureswould, in
themselves, provideasolution. However, it appears
that decision makers prefer pesticide applications
to protect cropsfrom immediate destruction instead
of investing in research, which would revea the
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Fig. 3. Total areatreated against all species of locusts in Kazakhstan from 1993 to 2005. Source:

Ministry of Agriculture of Kazakhstan.
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underlying ecological causes for locust outbreaks,
and incorporating these findings into a locust
preventive control strategy.

To effectively contain locust populations the
outbreak areasneed to bemonitored. Thediscovery,
during Soviet times, of outbreak areas of the Italian
Locust and the Asiatic Migratory Locust in
Kazakhstan showed that it is possible to prevent
mass outbreaks. For some other locust species, the
detectionand destruction of gregarizing popul ations
in outbreak areas is the key to effective preventive
control (Van Huis 2007). In North America, the
Rocky Mountain Locust (Melanopus spretus
Walsh.) became extinct due to the destruction of its
very limited breeding and outbreak areas, i.e,
riverine habitats (Lockwood and DeBrey 1990).
The preventive strategy is still recommended by

researchers in Kazakhstan, but its implementation
requires considerable resources and long-term
commitment from the government. As Uvarov
(1977:527) commented:

...the records of the preventive organisations
show, however, that measures for the
repression of incipient multiplication and
gregarisation of locusts in their outbreak
areas have to be applied very frequently.
This means that the level of vigilance of
these organisations and their continual
operational readinessaswell astheannual
expenditure that may be needed for control
cannot be lowered.

Failure to carry out monitoring and preventive
control activitieswas one of the major causes of the
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locust plague of 1998-2001. In the process of
decentralization and liberalization, the government
did not recognize that the resulting institutional
degradation of the pest control system would have
an impact on the population dynamics of locust
species. This recognition only came with the
invasion of the capital of Kazakhstan by locustsin
1999.

POST 1998-2001 PLAGUE: REINVENTING
COLLECTIVEACTION

L ocust invasion of capital: adriver of
institutional change

Lin (1989) argues that the institutional changes
driven by external forces often require collective
actionfacilitated by the state. In our case, thelocust
invasion of Astana triggered a process of
institutional change in the plant protection system.
It led to the locust problem becoming a policy
priority. The government set up an Emergency
Locust Control Headquarters in Astana and the
Prime Minister personally supervised the locust
problem. L ocust issueswere discussed in numerous
government meetings and scientific gatherings.
Government authorities, agricultural producers, and
plant protectionists increasingly collaborated to
plan control measures. The invasion also brought
about longer term changes. The president ordered
the Ministry of Agriculture to develop a National
Program on Preventive Measures against Plagues
and the Spread of Destructive Pests and Diseases
of Agricultural Crops as quickly as possible. Key
legislation about plant protection and quarantine
was introduced, viz.: the Law about Plant
Quarantine in 1999 and the Law about Plant
Protectionin 2002. Inthelatter, the state recognizes
its responsibility for controlling migratory, highly
harmful, and quarantine pests, including the Italian
Locust and the Asiatic Migratory Locust.

The policy and regulatory measures led to
organizational changes in the plant protection
system. The Kazakh case confirms Lin's
observation that the processes of institutional
change often involves the reconstruction of
previously existing structures (Lin 1989). In 1999
the Government of Kazakhstan set up a Committee
for Plant Protection in the Ministry of Agriculture,
based on the remains of the former Central Plant
Protection Station. The Plant Protection Service
reacquired the status of astateentity that it lost early

Ecology and Society 12(2): 38
http://www.ecol ogyandsociety.org/vol 12/iss2/art38/

in the Transition Period. In 1999 the remains of the
technical units of the former Plant Protection
Service, including the Anti-Locust Centers, were
united under anew state enterprise Fytosanitaria to
monitor and control locusts. In 2003 a state entity
caled The Republican Centre for Phytosanitary
Diagnosis and Forecasting was founded on the
remains of the former Monitoring and Forecasting
Service.

These legal and organizational changes were
supported by a substantial increase in government
expenditureonlocust control. Incontrast totheearly
transition period, the expenditure for locust control
is now included in the annual state budget at the
request of the Ministry of Agriculture. For the anti-
locust campaign in 2005, the Ministry requested
438x10° Kazakhstan Tenge, (approximately
3.3x10° USD) to treat about 700,000 ha of land,
mostly occupied by the Italian Locust and the
Asiatic Migratory Locust.

According to official statements, the newly
established plant protection entities conduct regular
locust surveys and treat local outbreaks. However,
the interviewees still identify serious problems.
Public procurement of goods and services is done
on the basis of competitive tendering for which
Article 20, Clause 4 of the Law about Public
Purchases (2002) specifies” ...the customer [inthis
case, the Ministry of Agriculture] purchases goods,
labor or services from the supplier who proposes
the lowest price offer” This procedure applies to
both the purchase of pesticides and the selection of
private organizations to carry out the chemical
spraying. In short the government gives priority to
price over quality and efficacy: low efficacy and
environmental and health risks are generally not
taken into account in the tender procedures. In
addition many of those we interviewed said that
delays in releasing funds, due to complicated
transaction mechanisms, led to failures in
conducting timely control operations.

Today, there is till a shortage of funding and
resourcesfor atruly effectivelocust control system.
Practitioners haveto work with outdated equi pment
and are short staffed. There is still the need for a
special locust unit with sufficient researchers and
skilled technicians and readily available financial
and technical resources.
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Locust as a transboundary pest

Since locust swarms very often cross-national
borders, one nation’s food security concerns can
become that of another. In this sense locusts can
become a political issue, both creating conflicts
between countries and triggering international
collective action. The incidents of migration of the
Asiatic Migratory Locust and the Italian Locust
from breeding habitats located on the territory of
Kazakhstan to Russia, Uzbekistan, and China, and
viceversaillustrate this point. These countries have
accused each other of alowing locusts to breed in
mass on each others territories and infesting
neighboring countries. Uvarov (1953:85) stated:
“ Locustsrecognize no frontiers” and headded: “ ...
in many cases, the ability of locust swarmsto cross
frontiers is more readily admitted when they are
entering a country than when they areleaving it for
theneighbouringone” To solvethisproblem, these
countries have signed a number of intergovernmental
agreements. In June 2000, the Ministries of
Agriculture of Russia and Kazakhstan signed an
agreement on information exchange, monitoring
and controlling locusts across frontiers. In August
2000, in Almaty, therepresentatives of Kazakhstan,
Kyrgyzstan, Russia, Tajikistan, and Uzbekistan
signed a resolution at a round table meeting,
organized by the Government of Kazakhstan and
FAO. The resolution requested the FAO to study
the possible creation of a Regional Locust
Commission for Central Asia; comparable to the
FAO Regional Commissions established for the
Desert Locust. In February 2001, a round table
“ Problems of combating locusts in Central Asia”
was organized at the I nstitute of Strategic Research
in Kazakhstan. Participants included representatives
of the Ministry of Agriculture, scientists, and plant
protection practitioners from Kazakhstan, Russia,
Uzbekistan, and China. In December 2002,
Kazakhstan and China signed a number of
intergovernmental agreementsin Beijing, including
one on cooperation over anti-locust activities. In
March 2006, the Ministries of Agriculture of
Kazakhstan and Uzbekistan signed an agreement to
cooperate in controlling locusts along their shared
borders. All these actions show the growing
importance of the locust problem in the political
agenda of the affected countries.
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DISCUSSION

Thispaper hasidentified several factorsthat support
the thesis that locust control is a public good
requiring collective action. Locusts breed and
multiply innatural habitatsafter whichthey migrate
toagricultural areaswherethey destroy cropsduring
outbreaks and plagues. Agricultural producers are
not ableto control locustsoutsidetheir privateplots.
This is why many countries treat the control of
migratory and highly destructive pests as a public
service, comparable with emergency services such
as the fire brigade and the police. When faced with
disasters or a common enemy, nations, and
international organizations, e.g., UN and NATO,
often respond with collective action (Sandler 1992).
International undertakings to control the Desert
Locust exemplify the need for collective action:
FA O Regional Commissions have been established
in locust-affected countries in Africa, the Middle
East, and southwest Asia. Inaddition, locustsinduce
international collective action when they cross
interstate boundaries, leading states to develop
institutions and rules to control this transboundary
movement.

What can welearn from the history of locust control
in the Soviet Union? The impact of Soviet
technoscience is multifaceted. The literature
documents periods of scientific stagnation,
bureaucracy, and the subsumption of the
organi zation and content of science to political and
ideological motives, exemplified by Lysenko's
command of the Soviet Academy of Agricultural
Sciences (Medvedev 1969). Furthermore, the
impact of the virgin land campaign and the
expansion of irrigated areas, i.e., typical high-
modernist projects, had unforeseen consequences
on the amount of land suitable on which locusts
could breed.

However, the seventy years of Soviet history also
show a collective response to the locust problem.
An intensive knowledge system was coupled with
an extensive monitoring and control system, which
seems to have kept locust populations at
manageable levels. Locust damage was largely
prevented through substantial scientific research on
population dynamics, considerable expenditure on
control operations, and the establishment of an
extended network in which monitoring agencies,
local practitioners, and scientists collaborated to
generate operational knowledge that led to an
effectivecontrol strategy. Above, effortsweremade
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to develop an ecological perspective on locusts and
their control. Knowledge building, concerted
action, habitat management, understanding ecol ogical
relationships, and long-term analysis and planning
were key features of these efforts. This does not
mean that the systemwasin equilibrium. It changed
continuously and there was a high level of model
uncertainty (Peterson et al. 1997), i.e., many of the
connections between forms of land use, climate,
locust population developments, locust control
measures, and so on were uncertain. But for aquite
some time there was a substantial capacity for
learning and adapting control strategies to
ecosystem dynamics, which madethelocust control
system quite resilient (Walker et al. 2002).

However, thislocust control system could not cope
with a fundamental uncertainty (Peterson et al.
1997),i.e., itsdependenceupon an unstablepolitical
system. The transformation of the political system
led to a new social-technical configuration, which
gavevery low priority to locust control and changes
in the agro-ecosystem. This created more favorable
conditions for the development of a locust plague
in aless desired state of ecosystem services (Folke
etal. 2004). Thisnew political configuration, which
swept away concern for delivering many public
goods, including pest control, led to anew dilemma
over collectiveaction. Theofficial hostility topublic
action and the glorification of individualist, profit-
driven, and market-oriented change during the
Transition Period, contributed to the breaking up of
the organizations and knowledge structures in the
field of plant protection. The knowledge and
capability to control locusts quickly disintegrated
in Kazakhstan after the collapse of the Soviet Union
and plant protection was left to individual farmers.
However, it wasnot in their individual interest, and
beyond their capacity, to invest in monitoring and
controlling locusts. This resulted in a many more
farmers being affected by the subsequent locust
plague. In shifting to a market economy, the
government did not recognize the dramatic impact
that institutional collapse would have on the
monitoring and control of locust populations.

Thelocust plague of 1998-2001 |led to areinvention
of collective action. Once the locusts invaded the
capital top-level decision makers started to realize
that the dismantling and privatization of the plant
protection service had unforeseen consequences.
They becameawarethat |ocust control requiresstate
intervention and some remnants of the Soviet
knowledge structure werereinstated. Former chiefs
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of the regional Plant Protection Stations and
influential scientistsin the plant protection domain
used this opportunity to revive the Plant Protection
Service. Their work on locust control regained
legitimacy, as did public expenditure to support it.
The crisis also had other political repercussions
(Hargraveand VandeVen 2006). Thereinstatement
of some elements of the former locust control
system rai sesthe question of the extent towhichthis
recent form of collective action buildson past forms
and the extent to which it differs.

The rebuilt Plant Protection System has to operate
with far fewer people than before and has to work
with market actors, i.e., suppliers of pesticides and
Spraying services. However, from an ecosystems
perspective there are other more fundamental
differences. The latest policies tend to assume that
the currently available stock of technology,
basically pesticide applications, is sufficient to
control locust plagues. Decision-makers even
express the belief that it is possible to eradicate the
locust, i.e., that total control of nature is possible.
Past effortsto construct amore ecological view and
to build knowledge and knowledge networks for
understanding relationships between climatic
variability, land use changes, and locust population
dynamics have not yet been taken up again.
Furthermore, recent policy measures seem to be
mainly incident driven and largely take ashort-term
perspective. If we consider ecosystem and locust
population dynamics as a slow variables (Holling
2004) the collapse of the Soviet Union has made
sustaining these variables more difficult. Thisis a
major transformation in the sense of Holling (2004)
since the interaction between structure and
processes have become qualitatively different. The
long time frame for responding to locusts, which
was previoudly institutionalized in the long term
funding of plant protection services and knowledge
building, career perspectives for scientists, and the
organi zation of amulti-agency monitoring network,
has been not been reestablished. The most recent
transformations have, in fact, institutionalized the
short time frame perspective that emerged in the
Transition Period.

The reinvention of collective action cannot be seen
as a pendulum effect between state provision of a
public good and market-oriented approaches.
Further development of collective action on locust
control cannot lead to return to the previous social-
technical system. We can learn from studying past
collective action and use this to develop a critique
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of the present form of locust management, but it is
not possible to derive a program of adaptive
management from it. This would require what
Holling (2004) has identified as a third mode of
learning, which refersto new forms of organization
that transform the system by developing truly novel
strategies and processes.

It aso follows from our discussion of knowledge
about locusts that locust control requires collective
action at a level higher than the loca level, e.g.,
farmer fields or single watersheds. National and
even transboundary forms of management have to
be established. There is little indication that
independent civil society groups with an interest in
locust control will emergein Kazakhstaninthenear
future. Service companies have been formed that
carry out the pesticide spraying at theregional level
but, giventheir objectiveof tradingin pesticidesand
spraying services, it isunlikely that these will soon
convert into advocates for a sustainable, long term
and ecosystems perspective on locust control.
Although local level participation may be crucial,
as in the past when herders were part of the locust
monitoring network. These participatory approaches
tolocal level ecosystem management (Walker et al.
2002) and the current market-driven, short-term
thinking about locust control in Kazakhstan are
inadequate for developing a framework for
rebuilding adaptive management of ecological
services at a higher level and with a long-term
perspective.

CONCLUSION

Thecomparison of theanti-locust campaignin 2000
in Kazakhstan under the neo-liberal system, the
largest ever undertaken, with the history of 70 yr of
centrally planned locust control history of the
former USSR reveal sthe problematic impact of the
transition upon ecological knowledge and
sustainable locust control. Simplified representations
of an inherently non-ecologica and non-
functioning Soviet system (Scott 1998, Busch 2000)
need to be modified. Clearly, the large-scale land
use changes resulting from high-modernist projects
created favorable conditions for locusts. However,
the Soviet system was al so one that regarded | ocust
control as a public good, built ecological
knowledge, and mobilized financial, technical, and
intellectual resources for monitoring and control.
This system was better able to deal with locust
problems than individualistic, purely market-led
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control based on the idea that an existing, single
technology as pesticides can eradicate locusts.

Outbreaks of the Asiatic Migratory Locust and the
Italian Locust periodically occur in Kazakhstan. It
isonly amatter of time before the country may face
a locust plague similar to the 1998-2001 plague.
This would test whether the recently reinvented
collective action, organized around incidents and
based solely around pesticides spraying, will
provide effective control or whether collective
action should be extended and reinstate important
lessons from the past, regarding substantial
knowledge building and concerted action based on
alongterm perspective. Weconcludethat we cannot
expect an effective and ecologicaly sustainable
form of locust control either through market-
mechanisms or local level ecosystem management
through participatory methods with farmers and
other local stakeholders. This has consequencesfor
theory on collective action in agricultura
development. Public goods such as locust control
need a higher level organization for their delivery.
Dissatisfaction with centralized, bureaucratic state
command-and-control or market-driven organizational
forms for delivering such public goods should not
lower thelevel of actionto individual actorsor very
local institutions. We argue that it would be more
productive to discuss how higher level social-
technical governance systems can be reshaped so
that they are ableto interact with and respond to the
complexities and uncertainties within large-scale
agro-ecosystems.

Responses to this article can be read online at:
http: //mmw.ecol ogyandsoci ety.org/vol 12/iss2/art38/responses/
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