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Abstract 

 
Lake Balkhash is one of Central Asia’s largest water bodies, and is the second 

largest fishery in the republic of Kazakhstan, accounting for 31% of the 

country’s total fish capture. Following the dissolution of the Kazak Soviet 

Socialist Republic in 1991 the Balkhash fishery experienced sharp contractions 

in productive output with reported annual catch rates halving in a decade. This 

study adopts a social-ecological systems framework, in conjunction with 

common-pool resource theory, to provide a comprehensive exploration of the 

drivers of socio-ecological change to the Balkhash fishery since the 

independence of Kazakhstan. The study reveals how the fishery has and 

continues to be shaped by a combination of local (alien species introductions, 

fishery governance) and external dynamics (pollution, international 

markets).The findings of the research are based upon a two-month field study in 

Kazakhstan.  

 
Keywords: Inland fisheries, Kazakhstan, Central Asia, Lake Balkhash, Social-

ecological system, Common-Pool Resource Theory 
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1. Introduction  
 

In many regions of the world inland capture fisheries are important resources, which not 

only provide a valuable source of animal protein, but also constitute the basis for many 

people’s livelihoods, especially in rural areas. Although inland fisheries represent less than 

0.01% of the Earth’s total water volume, recent estimates state that inland fisheries account 

for over 9% of global finfish production, and this figure is over 40% when inland aquaculture 

is included (Lynch et al. 2016: 115).  

 

As the largest landlocked country in the world, Kazakhstan’s fishing resources are entirely 

land based and concentrated among a handful of water bodies. Following the Aral Sea’s 

decline Lake Balkhash is now the largest lake in Kazakhstan and the region of Central Asia. 

Lake Balkhash is located in the Southeast of the country in the Semi-Desert ecoregion (see 

Figure 1.1). The lake is also one of the country’s foremost fishing grounds providing 31% of 

the countries fish catch and is an important source of employment for the surrounding region 

(World Bank, 2005: 16). When Kazakhstan was a Soviet Socialist Republic (KSSR) from 

1936-1991 the Balkhash fishery was considered to be the “most profitable and developed in 

the country” (Thorpe & Anrooy, 2009: 13). However since the dissolution of the (KSSR) in 

1991 commercial fishing in Balkhash has been in a state of flux. From 1990-2004 there was a 

rapid reported decline in the productivity of the Balkhash fishery with the catch rate more 

than halving in a decade (World Bank, 2005: 29).   

 

While there have been a number of technical reports on the Kazakh fisheries sector (see for 

example World Bank, 2005; Thorpe et al. 2010) there has been a paucity of field based 

research specifically focusing on the fishery of Lake Balkhash. The scope of this thesis is to 

explore the various drivers of socio-ecological change, which have shaped the Balkhash 

fishery since Kazakhstan became an independent nation in 1991. It adopts a social-ecological 

systems (SES) approach, which espouses the idea that resource systems such as fisheries 

should be viewed as complex adaptive systems in which the social and ecological are fused 

together. There will be a focus on the interactions between localized dynamics and external 

forces which operate on a number of scales. Alongside SES theory the thesis also adopts 

insights from Common Pool Resource (CPR) theory to critically explore the governance 

systems in place within the fishery. Specifically it delves into the institutional changes, which 

have taken place to the Kazakh fisheries sector and how they have specifically impacted upon 

the Balkhash fishery.  
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The underlying impetus for this thesis is to make two research contributions. First is to 

raise the visibility of the fisheries sector in Kazakhstan, with a particular focus on expanding 

awareness of Kazakh fisheries beyond the oft-cited examples of the Aral and Caspian Sea’s. 

Secondly through the example of Lake Balkhash it hopes to make heed of Piechottka’s 

statement that inland fisheries are a “complex system shaped by a multitude of social, 

ecological and economic factors” (Piechottka, 2015: 1).  

 

 

 
Figure 1.1: Map illustrating location of Lake Balkhash (Propastin, 2012) 

 

 

 

2. Aims & Research Questions: 
 

Currently, existing studies of fisheries in Kazakhstan are mostly limited to sector wide 

studies, which provide a systemic overview of fisheries at the national level. While such 

studies can provide an acceptable representation of fisheries through aggregate measures they 

fail to highlight the unique and complex interactions, which underlie specific fishery systems. 

With the exception of the Aral and Caspian Sea’s there is an evident void of research into 

specific Kazakh fisheries systems such as Lake Balkhash. Therefore this study aims to 

contribute to removing this research void by highlighting the utility of qualitative field-based 

research into the socio-ecological dynamics of the Balkhash fishery. Recognizing that 

research into resource systems should embrace complexity; this research aims to identify the 

diverse drivers of socio-ecological change, which have shaped the fishery since Kazakhstan 

became an independent nation.  

 

The study is guided by the two following research questions: 
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What are the local and external drivers of social-ecological change to the Balkhash fishery?  

 

In what ways have governance systems impacted upon the Balkhash fishery? 

 

 

 

 

 

 

 

3. Theoretical Perspectives 
 

This research was conducted without prior detailed knowledge of the context and dynamics 

of the Balkhash fishery. Therefore an inductive approach was adhered to during the field 

study, which sought patterns from observations that later became the foundation for 

theoretical explanations. Consequently the field research did not strictly follow a precise 

theory, but was instead influenced by the SES approach. This chapter will start by introducing 

the SES approach in greater detail, showing how it has been utilized and the motivations for 

using it in this study. This will then be followed by an exploration of the associated 

theoretical perspectives, which are CPR theory and the concepts of resilience, adaptation and 

vulnerability. 

 

3.1 Social-Ecological Systems Approach 

 

   

A central tenet of this research is that resource systems such as inland fisheries are non-

linear and dynamic systems which are the product of a network of social, economic and 

ecological processes. Thus, it is paramount that the theoretical perspectives adopted in this 

study are not prone to simplification, but are recognize the complex and varied processes that 

underlie the Balkhash fishery. 

 

In the past decade the concept of Social-Ecological Systems (SES) has become 

increasingly influential within both academic and wider policy discourse. Briefly defined, 

SES research views “ecological, economic, and social systems as interlinked and inseparable 

social-ecological systems” (Balvanera et al., 2017: 1). Thus, the SES approach rejects 

simplified models and explanations of complex human-nature interactions and instead 

recognizes the urgent need to conduct research, which comprehends the full extent of this 

complexity. Crucially SES undermines traditional ecological narratives by demonstrating how 

you cannot understand ecosystems without recognizing that “human societies and institutions 

are central in the study and management of ecological systems” (Halliday & Glasser, 2011: 

2). 
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SES is very much a 21st century concept, which has gained traction in the past decade. 

Rather than being the outcome of a single discipline the roots of SES theory are diverse, the 

theory is influenced by knowledge from the natural and social sciences. However, its 

inception can largely be attributed to Berkes and Folke (1998) in their book Linking Social 

and Ecological Systems: Management Practices and Social Mechanisms for Building 

Resilience, in which they provide a compelling case for the need to recognize the inseparable 

social-ecological interactions which characterize resource systems. SES is also a consciously 

geographic concept, which is attuned to the temporal and spatial scales at which complex 

feedbacks and interactions between natural and human processes take place (Nguyen et al., 

2016: 314). Overall SES is not so much a unified theory, but a research framework, which 

relies upon a number of interrelated concepts such as resilience, vulnerability and 

adaptability.  

 

Since its inception the SES approach has been applied to a diverse range of contexts. For 

example there have been studies focusing on the complex social-ecological processes 

underlying forestry conservation (Mukwada et al., 2015: 276). Elsewhere there have been 

social-ecological investigations of agricultural landscapes, paying close attention to the 

interactions of different ecosystem services found within agri-landscapes (Lescourret, 2015: 

68). Urban landscapes have also been the subject of SES studies, for example Dennis et al. 

illustrates various urban contexts, which exhibit traits of “social-ecological innovation” 

(2016: 1063). Arguably, it has been research on fisheries, which has most successfully 

utilized insights from SES. In particular the Marine research group at The Stockholm 

Resilience Centre has pioneered the SES approach when investigating marine fishery 

dynamics. Leenhardt et al. for example upholds the utility of the SES approach for unraveling 

“marine environments as peopled seascapes” which have often contain “overlooked linkages” 

(2015: 50).  

 

Elinor Ostrom is undeniably one of the leading proponents of the SES approach, her 

general framework for conducting research on Social-Ecological Systems has become an 

influential reference for researchers utilizing SES (see Ostrom, 2009). The general framework 

provides researchers with a common set of analytical criteria for SES research, by dividing an 

SES into various subsystems, which are connected through various interactions and feedback 

mechanisms. This research builds upon the successful implementation of SES theory in 

relation to marine fisheries and extends its application to the inland fishery of Lake Balkhash. 

The SES approach lends this study the theoretical tools required to provide a comprehensive 

analysis of the drivers of change to the Balkhash fishery, which occur on a number of spatial 

and temporal scales. Ostrom’s original framework can be seen in figure 4.1 below. 
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Figure 3.1: General framework for assessing the sustainability of Social-Ecological Systems 

(Ostrom, 2009). 

 

 

3.2 Common Pool Resource Theory 

 

Whereas SES serves as an overarching framework for identifying and the varied drivers of 

change to the fishery, it is also necessary to utilize further theory to examine relationships 

within the SES. As can be seen above Governance systems are a core subsystem of Ostroms 

SES framework. This study engages with CPR theory in order to provide a deeper analysis of 

the impacts of fishery governance upon the fishery. CPR’s refer to natural or human 

resources, which are finite in quantity, and are of a scale or complexity, which make it hard to 

delineate recognized users and exclude others (Fleischman et al. 2014: 307). Commonly cited 

examples of CPR’s include forests, grazing systems, irrigation systems and of course 

fisheries. More recently there has been a growing corpus of research focused on emerging 

CPR’S such as the Internet, genetic data and urban commons (see Hess & Ostrom, 2006). 

 

CPR’s became a popular point of discussion following Garrett Hardin’s influential paper 

The Tragedy of the Commons (1968).  In this work Hardin argues that CPR’s are prone to 

over exploitation and collapse due to an inability of resource users to sustainably self-regulate 

their use of a CPR. In Hardin’s words tragedy is inevitable when “man is locked into a system 

that compels him to increase his herd without limit in a world that is limited” (Hardin, 1968: 

1244). Therefore, for Hardin those common resource users who decide to limit their use of 

resources will be at economic disadvantage to those who make unlimited use of the same 

resource. Due to the supposed inability of communities to self-govern CPR’s Hardin proposed 

that either state regulation or privatization of the resources was needed. 
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Since the 1970’s a growing number of scholars have problematized the underlying 

assumptions and presuppositions of Hardin’s thesis. As Fleischman et al. notes it became 

increasingly clear to a number of researchers that “Hardin’s dour predictions were 

inconsistent with empirical observations” (Fleischman et al. 2014: 307). In particular, 

observations from small-scale field based studies challenged the notion that favorable 

collective actions could not be achieved at the community level. For example Robert Wades 

detailed research into usage of shared irrigation and grazing systems in rural India found a 

“sophisticated set of arrangements” which amounted to effective self-governance of CPR’s, 

that did not rely upon state regulation or private ownership structures (Wade, 1987: 95). Such 

studies now form the foundations of what is now referred to as CPR theory, which focuses on 

the conditions of governance, which are required to promote collective action and sustainable 

harvesting of CPR’s. 

 

 Elinor Ostrom’s Governing the Commons (1990) has arguably been the most influential 

work of CPR theory. In this seminal work Ostrom draws upon a diverse range of real world 

examples to highlight the variables, which influence the possibility for effective CPR regimes 

that are centered on the idea of self-governance. In particular she focuses on specific “design 

principles” which are found within successful CPR regimes, these include accurate 

information on the status of a resource, the predictability of resource systems and a 

commitment among resource-users (Ostrom, 1990: 99).  The findings from her research on 

CPR’s have influenced her more recent development of SES theory, which was discussed 

above. 

 

3.3 Resilience, vulnerability and adaptation 

 

In addition to the insights of CPR theory “resilience, vulnerability and adaptation have 

emerged as dominant concepts in the study of disturbance and change of social-ecological 

systems” (Concha & Ewert, 2014: 1). These interrelated concepts serve as important 

analytical and descriptive tools for SES research. However they each have “diverse and 

somewhat separate intellectual histories” (Janssen & Ostrom, 2006: 237). Therefore it is 

important to understand the origins and assumptions of these different concepts. 

 

Resilience is a concept with its roots in ecology and has been used to understand the degree 

to which an ecological system can withstand exogenous stresses without changing its identity. 

It has been defined by Holling and Gunderson as the “capacity of a system to experience 

disturbance and still maintain its ongoing functions and controls’’ (2002: 50). Although 

originally the concept was mostly used to study the impacts of other ecological factors on an 

ecological system, it now most often describes the ways in which human forces influence the 

resilience of an ecosystem.  

 

Vulnerability is a concept, which has been defined in slightly different ways, but it 

generally refers to a systems “capacity to cope with stress without adapting” (Young, 2009: 

2). The concept is most closely associated with the discipline of Geography and has often 

been used to study people’s vulnerability to natural hazards. Due to its Geographic roots, the 
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concept of vulnerability is usually analyses through case-study analysis in contrast to the 

more mathematical modelling, which often underlies resilience scholarship (Janssen & 

Ostrom, 2006: 237). 

 

The concept of adaptation is closely related to resilience. The adaptability of a social-

ecological system can be defined as “the capacity of actors in a system to influence resilience” 

(Walker et al. 2004). As social forces mainly drive SES’s the adaptability of an SES is closely 

related with the social element of a system. In this conceptualization the concept of adaptation 

is relatively new and is associated with the growing importance of SES research. However the 

roots of the concept actually go back further and have “been a focus of anthropologists since 

the early 1900s” (Janssen & Ostrom, 2006: 237). Together these interrelated concepts provide 

a valuable lexicon for analyzing and interpreting the socio-ecological changes in the Balkhash 

fishery. 

 

4. Study Context  
 

This chapter provides an overview of the specific context in which this study takes place. It 

commences with a short profile of the country of Kazakhstan and then proceeds to describe 

the defining features of Lake Balkhash, the City of Balkhash and the Balkhash fishery. 

 

4.1 Kazakhstan 

 

Kazakhstan is Central Asia’s largest country with a territorial area of 2.725 million km2 

making it larger than Western Europe. Despite its vast physical territorial area it has a 

relatively small population of 17 million people, which is concentrated amongst a handful of 

cities such as Almaty and Astana. The country has a number of borders, with Russia to the 

North, Kyrgyzstan, Uzbekistan and Turkmenistan to the South, and the autonomous Xinjiang 

Uygur Region of China to the east. From 1936-1991 the Kazakhstan was part of the Soviet 

Union and was known as the Kazakh Soviet Socialist Republic. Kazakhstan became an 

independent presidential republic in in 1991. Though officially the political system in 

Kazakhstan is democratic, it is widely accepted to be an oppressive autocratic regime with 

President Nursultan Nazarbayev maintaining leadership over Kazakhstan since 1991. Since 

gaining independence from the Soviet Union the country has rapidly developed with an 

average annual growth rate of 10%. The economy of Kazakhstan is predominantly based upon 

the extraction of natural resources. It is the world’s leading producer of Uranium and also has 

substantial reserves of Oil and Gas and other mineral commodities. The climate of 

Kazakhstan can be described as continental with an extreme variation between summer and 

winter temperatures. In winter temperatures can reach below -50C while in summer 

temperatures can exceed 40C. Although the country has a number of significant water bodies 

such as Lake Balkhash, the Aral and Caspian Sea’s its climate is in fact very dry. 

 



15 

 

 
Figure 4.1: Political map of Kazakhstan (Mapsof.net) 

 

4.2 Lake Balkhash 

 

With a surface area of 17000 km2 Lake Balkhash is the 15th largest lake in the world. The 

lake is 605km in length and its width varies between 3.5 and 70km. In the central section of 

the lake is the Saryesik Peninsula, which divides the lake into two hydrological regimes (See 

O’Sullivan & Reynolds, 2006. The Western section is filled with freshwater and accounts for 

around 46% of the total water volume of the lake, it is also shallow with an average depth of 

5m. In the Eastern section the lake is considerably deeper and is moderately saline with an 

average salinity of 3.5-6g/L (See O’Sullivan & Reynolds, 2006). The lake is located in a 

semi-desert region and consequently an important humidifying influence on the surrounding 

region.  

 

Lake Balkhash is part of the Balkhash-Alakol basin which is an endorheic basin 

covering an area of 413,000 km2. The basin is a transnational basin with 85% of its area 

located in Kazakhstan and the other 15% occupying China’s Xianjiang province. The Ili 

River, with its source in the Chinese section of the basin provides 80% of the inflow into Lake 

Balkhash (UN, 2008: 144).The Kazakh area of the basin includes Kazakhstan’s biggest city 

Almaty and is home to an estimated 3.3 million people (UN, 2008: 144). The shores of Lake 

Balkhash are generally sparsely populated with small fishing villages; there are a few larger 

settlements of which the largest is the city of Balkhash. 

 

4.3 Balkhash City 

 

The city of Balkhash is the most significant settlement on the shores of Lake Balkhash. It 

is located on the Northern lakeshore within the freshwater section of the lake in a bay known 

as Bay Bertys. The city did not developed organically, but is instead an example of a planned 

soviet industrial city. In 1937 the settlement was just a small village, it was then radically 
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transformed when in 1937 the KSSR approved the construction of the copper smelting plant 

Balhashtcvetmet, in response to the discovery of large deposits of copper and other metals in 

the area. The copper plant is intrinsically connected with the livelihoods of many of the cities 

inhabitants, accounting for over 80% of the cities employment. Currently the population of 

Balkhash is approximately 70,000 people. The cities central marketplace is an important hub 

for the surrounding villages and towns, and it is where many of the locally caught fish are 

traded (See figure 5.2). Generally, the Balkhash market has the lowest prices for fish in the 

whole of Kazakhstan, owing to its close proximity to Lake. In comparison to other Kazakh 

cities such as Almaty, the city of Balkhash has not been subject to substantial urban renewal 

and development since Kazakhstan became an independent nation. In fact, most of the 

buildings and infrastructure in Balkhash originate from the soviet period and there have been 

very few recent urban construction projects. 

 

 
Figure 4.2: A fish market stall at the central market in Balkhash 

 

4.4 Brief history of the Balkhash fishery 

 

Lake Balkhash is one of Kazakhstan’s most prominent fisheries and is currently the second 

most productive fishery in the country after the Caspian Sea. The fishery is also of high socio-

economic importance being the source of livelihoods for many people who live on the shores 

of the lake. Traditionally fishing has not been a major occupation of Kazakhs, as their diet has 

predominantly been based on terrestrial meat sources, which is encapsulated by a common 

saying in Kazakhstan that ‘only a Wolf eats more meat than a Kazakh’ (Petr, 1992: 38). Thus, 

the growth of commercial fishing on the lake is interwoven with the development of the city 

of Balkhash. It has been stated that 1929 marks the official beginnings of commercial fishing 

on the lake with the founding of the GosRybTrest fishing company (now Balkhashbalyk), 

which introduced the use of seine nets to the fishery (World Bank, 2005). Due to the climatic 
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conditions of the region the fishery is characterized by two distinct periods in any given year. 

One period involves fishermen using boats to access fishing grounds during the warmer 

months of April-October. A second more sedentary phase operates between the winter months 

of November-March when the lake is entirely frozen with ice. At this time of year fishing is 

generally practiced closer to land, but some fishermen take cars to more distant locations on 

the ice. 

 

 The productivity of the Balkhash fishery varies between different sections of the lake. The 

Western freshwater section of the lake accounts for more than 70% of the annual fish catch, 

but is also the most exploited area of the lake in terms of fish resources. Within the Western 

section there is also considerable variability in fishery productivity, for example in the area of 

the Ili delta the productivity is roughly double that of the area surrounding the city of 

Balkhash. From its original inception in the early twentieth century the commercial fishery 

has undergone marked transformations, with an evolution in the composition of species 

within the lake (see figure 5.3). In the 1930’s and 1940’s approximately a third of the fishery 

catches were made up of the Balkhash Perch and Ili Marinka, which are both endemic species 

to the lake. While the common carp, which was accidently, introduced in 1910 was the main 

species captured.  However by the second half of the twentieth century the endemic species of 

the lake comprised an insignificant proportion of fishermen’s catches, which is partially 

attributed to the introduction of Zander in 1957. As Thorpe & Anrooy note the fishery is now 

based “exclusively on introduced species”, with the common bream accounting for 

approximately 70% of annual catches (2009: 12). A list of the different fish species present in 

the Balkhash fishery can be viewed in Appendix A. 

 

Following the collapse of the KSSR the reported output from the fishery declined by over 

50% within a decade. This sharp contraction in output was not isolated to the Balkhash 

fishery, but occurred across not only other fisheries in Kazakhstan, but also across most other 

primary resource sectors in the country and the wider CIS region. In the mid 2000’s there was 

a moderate reported recovery in the fishery, with annual output exceeding 10,000 tonnes for 

the first time in a decade, however the recovery was short lived with reported annual catch 

rates in the past few years sitting below the 10,000 tonne figure. 
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маринка: Marinka, окунь: Balkhash Perch, Сазан: Common Carp, Судак: Zander, Лещ: 

Bream,  Жерех: Asp, Карась: Crucian Carp, Вобла: Roach, Сом: Catfish, Берш: Volga Zander 

Figure 4.3: Species composition of catches in Lake Balkhash. (Pietchottka, 2015) 

 

 

5. Existing Research on the Lake  
 

This section will provide an overview of the existing studies, which have been conducted 

on Lake Balkhash and its fishery. While there are a number of studies on the lake, it has 

arguably been neglected as a subject of research until relatively recently, undoubtedly it has 

been the Aral Sea which has gained far greater attention among researchers from a number of 

disciplines.   

 

Due to its size and socio-ecological importance Lake Balkhash has been the subject of a 

relatively consistent flow of scientific monitoring and research. To some extent the topics of 

research have evolved with the most pertinent issues facing the lake at the time. Hydrological 

studies have been the principal interest of researchers focusing on the lake. Earlier research 

into the hydrology of the Balkhash basin tended to focus on the long-term natural variations 

in the hydrological regime of the lake. Shnitnikov for example examined historical water 

balances and distinguished between “wet” and “arid” phases of “intersecular variability” 

which influence the lake (1973: 134). However in 1969 the building of the Kapchagay Dam 

was completed on the Ili River. Therefore researchers reoriented their attention towards 

anthropogenic impacts on the lakes hydrology. Research by Propastin for example has shown 

that between 1970-1985 the water volume decreased by 39 cubic kilometers and the lakes 

water level dropped by two meters, this was largely attributed to the decreased flow from the 

Kapchagay dam (Propastin, 2012: 162). The long-term impacts of the reduced flow into lake 

from the dam’s construction are difficult to quantify. However it is widely recognized that the 
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“reservoir has had a negative impact, especially on fish stocks in the Ili delta and its lakes” 

(Peter & Morris 1995: 48).  

 

From a hydrological perspective, the initial years which proceeded the collapse of the 

KSSR were generally perceived in positive terms, in particular a greater proportion of water 

was allowed to flow from the Kapachagay dam thus promptly increasing the Ili’s downstream 

flow. Concurrent climatic conditions at the time were also favorable with increased 

precipitation resulting in an increase in the lake’s water level (Propastin, 2013: 47). In fact by 

2000 the water level was 342 m.a.s.l (metres above sea level), which was almost as high as 

the water level before the construction of the Kapchagay dam (Thevs et al. 2017). However 

research on the water quality of Lake Balkhash presented a slightly different story. A study by 

Moore at al. for example found that there were relatively high levels of agricultural pollutants 

in the Ili Delta, which were present in the livers of fish populations (2003: 118). Another 

study by Krupa et al. indicated that there are high concentrations of heavy metals in parts of 

the lake which were having a “definite effect on the quantitative development of planktonic 

animals” (2008: 154)  

 

While hydrologists were witnessing a generally positive period for the lake in the post-

independence period with the resurgence in the lakes water level, research on fisheries in 

Kazakhstan revealed a more negative situation. To date the World Banks technical paper on 

‘Innovations in fisheries management for Kazakhstan’ is one of the most comprehensive 

studies on the Kazakh fisheries sector (see World Bank, 2005). Although the report covered 

fisheries on the national level it also provided at wealth of valuable data on the reported 

changes, which had occurred to the Balkhash fishery since independence. Following the 

World Bank report were two further papers commissioned by the Food and Agriculture 

Organization (FA0), which focused on the status of inland fisheries of Central Asia and 

Kazakhstan (see Thorpe et al. 2010; Thorpe & Anrooy, 2009). There have also been recent 

field-based studies, exclusively focused on the unique characteristic of the Balkhash fishery. 

Pietchottka’s study for example provides a situated account of the fishing village Kuigan, 

which is, located on the Eastern shore of the lake (See Pietchottka, 2015). Most recently 

research utilizing the ecosystem services concept has been conducted to evaluate the socio-

economic importance of the Balkhash fishery (see Thevs et al. 2016). 

 

In the past decade discussions of the lakes water level have recently resurfaced under a 

radically different context. Namely, a growing number of researchers are concerned that water 

inflows from the Ili River are being reduced due to upstream activities in China’s Xinjiang 

province (Yerzhanov et al 2013). The source of this concern relates to China’s rapid 

urbanization and intensive use of agriculture along the Ili River, which has resulted in an 

ever-increasing uptake of water resources. As such Propstin has noted “the increase in water 

extraction from the Ili River by China is an increasing risk factor for the sustainable 

development of Lake Balkhash” (Propastin, 2012: 28). It should be noted that the water level 

has remained stable over the past decade despite these concerns. Consequently the 

transboundary water conflict between Kazakhstan and China should be viewed as a 

theoretical issue, which has not yet materialized, but may prove problematic in the future. It is 
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not surprising that there is concern over Lake Balkhash shrinking, the Aral Sea disaster 

starkly demonstrates the potentially catastrophic effects of misled water resource governance. 

 

 

 

6. Methodology 
 

This chapter will outline the overall methodological approach of the study. It begins with 

an account of the overarching research design and the reasons for choosing a mixed method 

approach. This is followed by a discussion of the three distinct methods, which were utilized. 

The chapter ends with a critical reflection on the limitations and ethical considerations of the 

methods adopted in this study. 

 

6.1 Research Design 

 

This research on Lake Balkhash could have been conducted without field studies, and 

instead rely upon the collection and analysis of pre-existing secondary data on the topic such 

as FAO studies. Whilst such an approach may have been acceptable it would undoubtedly 

struggle to generate novel findings and contribute to existing research on the Lake and its 

fishery. Consequently the research is based on the conviction that field based research is vital 

to gain a situated and nuanced understanding of the unique processes and conditions of 

commercial fishing on Lake Balkhash.   

 

In practice this research is based upon a 7-week field study from December 2016 – January 

2017 in Kazakhstan, with the majority of the time spent in Balkhash city and a short period in 

the cities of Almaty and Astana. The city of Balkhash was chosen for pragmatic as well as 

theoretical considerations. The city is the largest settlement on the shores of Lake Balkhash 

and is relatively accessible via public transport; where as other settlements on the lake are 

difficult to access during the winter. The city is also close to a number of fishing communities 

and is an important node for the trading of fish in its central marketplace. Balkhash city is also 

home to institutions such as the Kazakh Research Institute of Fisheries (KRIF), which was an 

important stakeholder in this research. Finally, Balkhash is also home to the Balhashtcvetmet 

metal processing plant, which was of interest due to the environmental impacts it has had on 

the Lake and its fishery. 

 

6.2 Mixed Methods Approach 

 

Conducting research, which seeks to recognize the Balkhash fishery as a complex socio-

ecological system, requires a methodological approach, which amalgamates various methods. 

Consequently, this research adopts a mixed method approach incorporating semi-structured 

interviews, questionnaire surveys and secondary data analysis. The mixed method approach 

has become increasingly common methodological strategy and has been termed the “third 

methodological movement” (Crooks et al. 2010: 79). Defined simply the mixed method 

approach integrates qualitative and quantitative methods of data collection and analysis. 
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Underlying the mixed method approach is the conviction that “biases inherent in any single 

method could neutralize or cancel the biases of other methods” (Cresswell, 2003: 15). 

Importantly the mixed method approach transcends the “quantitative-qualitative dualism” 

which has traditionally characterized a large proportion of social science research (Crooks et 

al. 2010: 79). Therefore, instead of different methods being in direct opposition to each other 

methods are allowed to complement each other, which can result in more robust research 

findings. Through the application of the mixed methods approach this research aspires to 

embrace the request of Leenhardt et al. for socio-ecological research that embraces “diverse 

research methodologies” (2015: 49). 

 

The precise procedure, which describes the mixed method approach in this study, can be 

described as sequential, as the findings of one method were then expanded upon by another 

method in a type of sequence (see Cressewell, 2003:16). Specifically, the sequence 

commenced with questionnaire surveys as an initial exploratory method, the findings from 

these surveys then guided the subsequent semi-structured interviews. Finally the findings 

obtained from questionnaire surveys and semi-structured interviews were analyzed and 

compared alongside collected secondary quantitative data. This triad of methods 

incorporating a sequential procedure is advantageous in that it leads to methodological 

triangulation. As Mertens & Biber point out triangulation can create a more “nuanced 

understanding of research findings and clarifying disparate results by placing them in 

dialogue with one another” (2012: 75). 

 

6.3 Questionnaire Surveys 

 

Questionnaire surveys were carried out at the beginning of the field research period as a 

preliminary method, before conducting semi-structured interviews. In total 17 questionnaire 

surveys were conducted with fisherman across two locations on the frozen lake: the Bay 

Bertys (the main bay adjacent to Balkhash city) and the village of Shashubay. The motivation 

for choosing questionnaire surveys as part of the mixed methods approach was based upon 

their effectiveness in gauging the general attitudes and concerns of fishermen in Balkhash. 

The information obtained from the questionnaire surveys then formed the contextual basis for 

the semi-structured interviews, which followed. From the outset the decision was taken to 

only involve fishermen in the questionnaire surveys, instead of including a range of 

stakeholders. This decision was rooted in a conviction that fishermen are a group whose 

livelihoods are intimately connected to the Lake, and are therefore acutely aware of the 

changes and problems, which are occurring to the fishery.   

 

 The questionnaire surveys were designed with a mixture of simple binary yes/no questions, 

attitude scale agree/disagree questions, and also open-ended questions, which gave the 

respondent more freedom to express their views on a topic in more detail. Overall the style of 

the questionnaire surveys can be categorized as relating to peoples “attitudes, opinions and 

beliefs” as opposed to classifying people or understanding their behavior (Parfitt, 2005: 79). 

There were two distinct sections of the surveys; the first section was concerned with whether 

fishermen had observed changes to the fishing on Lake Balkhash and whether they had 
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impacted on their livelihood. The second section dealt with the specific changes and 

problems, which they encountered and their views on what could be changed.  

 

The surveys were performed in Russian alongside my interpreter and the responses were 

then later transcribed into English. All of the surveys were carried out on the lake whilst it 

was frozen over the course of two days, whilst the respondents were ice fishing. As Valentine 

notes questionnaire surveys should aim to gather a “representative sample of the population” 

(Valentine, 2005: 111).  Instead of deploying a sophisticated sampling technique all fishermen 

on the ice in the study area were approached for the survey. All of the respondents were male 

and mostly between the ages of 40-60. Although at first sight this may seem an to be an 

unrepresentative sample, it was in fact representative of how fishing in Kazakhstan is a highly 

gendered practice whereby the fish are almost exclusively obtained by men and often 

processed are traded in markets by women (see FA0, 2010: 29). In total only two prospective 

fishermen declined to take part in the questionnaire surveys.  

 

6.4 Semi-Structured Interviews 

 

Semi-structured interviews formed the bedrock of the studies research methodology. 

Interviews are an invaluable method in that they allow for the development of a level of 

“depth and detailed understanding”, which could not necessarily be extracted from the initial 

questionnaire surveys (McDowell, 2010: 157). Whereas the questionnaire surveys took a 

standardized format with a number of pre-defined questions the flexibility of the interview 

process allows for a more equitable dialogue instead of an interrogation. Furthermore, the 

generally greater freedom granted to interviewee’s means there is a greater likelihood that 

respondents “raise issues that the interviewer may not have anticipated” (Valentine, 2005: 

111).  This was particularly pertinent in this study as before entering the field my knowledge 

of some of the issues facing the Balkhash fishery was restricted to a limited number of 

existing studies. 

 

An elementary dimension of the interview method involves the selection of the 

respondents for the study. Given the limited time and resources at disposal in this study it was 

particularly critical that an appropriate and relevant range of stakeholders were engaged with. 

Ultimately the selection of respondents was in Valentines words a “theoretically motivated 

decision” guided by the aims of the study, and also by the responses from the questionnaire 

surveys (Valentine, 2005: 112). Specifically this entailed a cross section of stakeholders 

directly involved with the fishery including fishermen, fish processors, state officials, NGO’s 

and researchers. In total seven interviews were conducted during the study, two of which were 

pre-arranged prior to the field study. However, the snowballing technique whereby the 

researcher uses “one contact to help you recruit another contact” describes how the majority 

of interviews were arranged (Valentine, 2005: 117). Two organizations did not respond to 

requests for interview, one of which is a significant stakeholder in the Balkhash fishery.  

 

The interview procedure varied depending upon the characteristics of the respondents.  

Interviews were conducted in either English or Russian depending on the respondent’s 
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language abilities, in total three interviews were conducted in English and the other four in 

Russian. While it would have been preferable to rely exclusively on one interpreter this was 

not feasible due to their limited amount of time they had to assist with this research. Therefore 

two interpreters were used interchangeably throughout the study. A recording device was 

used for interviews if the respondent consented. Alternatively field notes were taken during 

the interview process.  

 

 

 

 

 

6.5 Secondary Quantitative Data 

 

Alongside the former primary data collection methods, this research relied upon a range of 

published and unpublished quantitative secondary data on the Balkhash fishery. Secondary 

quantitative data refers to “information that has already been collected by someone else” and 

is therefore not intrinsic to this study (Clark, 2005: 57). Although primary data is generally 

preferable for its greater verifiability, it is often not possible to collect certain data due to 

feasibility constraints, whereas already existing secondary data may be readily available. 

Beyond considerations of feasibility there were two theoretically motivated reasons for 

obtaining secondary quantitative data. First, the quantitative secondary data could be 

compared and analyzed in relation to the primary data, helping to triangulate data obtained 

from the different methods. For example secondary statistical on annual fish catches could be 

evaluated alongside primary qualitative data relating to fishermen’s perceptions and 

observations of the fisheries productivity.  The other motivation for collecting secondary data 

was to obtain “contextual material” which is used to situate the study, for example providing a 

valuable historical perspective of variance in species composition (Clark, 2005: 59). 

 

The main source of secondary data obtained during the field study was from the Kazakh 

Research Insitute of Fisheries (KRIF), which is a state funded scientific research institute 

focused on observing and monitoring of Kazakhstan’s fish resources. Obtaining secondary 

data from the KRIF was not a preconceived idea, but instead came about during the interview 

held with the KRIF. The secondary quantitative data from KRIF includes important statistics 

such as annual catch rates and changes to species composition (see Results Chapter). The data 

was not received until a month after the field study, as it was unpublished and took time to be 

collated together. As with all secondary data sources it has been important to remain critical 

and cautious towards the claims and assumptions, which are implicit within the data. As Clark 

notes secondary data is a “cultural artefact” which represents particular “ways of seeing the 

world” which may radically diverge from other ways of envisaging the world (Clark, 2005: 

58). Additionally as the data from the KRIF has not been published internationally it is not 

widely circulated and has therefore not been scrutinized by other researchers and 

organizations.  

 

6.6 Ethical & Practical Considerations 
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There were undoubtedly a number of ethical issues at stake when choosing to conduct this 

research. Some of the ethical considerations were not unique to this research, but are in fact 

applicable to any research project, which involves intimate contact with people and has the 

potential to influence their lives. However other considerations were more unique to the 

place-specific context of the research. The most pertinent considerations are outlined below. 

 

Arguably, interviews involve more acute ethical considerations than any other qualitative 

methodology. The direct and intimate contact between the interviewer and the interviewee 

allows for a host of potential ethical issues. One of the common misconceptions of interviews 

is that they are “a conflict- and power-free zone” when in actuality they comprise a complex 

network of power relations (Kvale, 2006: 482). These power relations are almost always 

skewed in a way that the “interviewer rules the interview” (Ibid: 484). For this research 

powerful elite/expert figures such as state officials were engaged with, alongside relatively 

powerless and ‘vulnerable’ figures such as many of the small-scale fishermen involved in the 

study. Consequently as a researcher there was a duty of responsibility to accurately and 

sympathetically represent the concerns of the powerless, whilst also a need to avoid becoming 

a communicate vessel for powerful figures.  

 

Another important ethical consideration that was continually reflected upon during the 

study was the question of consent. Ensuring you have gained consent to conduct interviews 

with participants is often more complex than a question of yes or no. As Miller & Bell point 

out “consent is problematic if it is not clear what participant is consenting to and where 

‘participation’ begins and ends” (2012: 61). This was compounded by the fact that an 

interpreter was used throughout the research process and was relied upon to accurately portray 

the aims and objectives of the research. It was clearly conceivable that the question of consent 

could be lost in the process of translation. Before conducting every interview and 

questionnaire survey the importance of consent was emphasized to the interpreter in order to 

create an attitude, which prioritized the issue of consent. 

 

Although this research did not intend to create a false sense of hope amongst some of 

the respondents, it also seems paramount that as a researcher there is a need to produce 

research, which is of relevance and aspires to create positive changes. Indeed during the field 

research a number of respondents expressed their appreciation towards the aims of the 

research stating that it was important that their stories and situation are understood and 

encountered. Thus there is a certain burden of responsibility on the behalf of the researcher to 

have an impact beyond the closed confines of the academy. 

 

In addition to the important ethical considerations intrinsic to this study were more 

mundane practical concerns, which posed limitations and challenges when in the field. The 

primary practical concern was the impact of conducting the study during the winter period 

(December-January). In fact the time of year had a more significant influence on this research 

than was initially anticipated. Temperatures, which ranged from -10 and -40 degrees 

centigrade, compromised mobility. It was not possible to visit some locations as the icy 
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conditions on the roads prevented travel to remote settlements. Furthermore the exceptionally 

cold temperatures limited the amount of time that could be spent outside to explore the 

research area.  

 

Another consequence of conducting research during the winter period was that a low level 

of activity characterizes the Balkhash fishery at this time. Due to the harsh climatic conditions 

a number of the fishermen on Lake Balkhash do not fish during the winter period and pursue 

other occupations instead. Additionally this research took place during the New Year period 

in Kazakhstan, which is a long period of public holiday for the majority of people. Therefore 

there would theoretically have been access to a greater number of potential respondents 

during the warmer months when the lake is free of ice and it is the height of the fishing 

season. 

 

  

 

 

7. Results 
 

In this chapter the results, which were obtained from the field research, are presented. The 

findings are organized thematically according to the main themes which emerged from the 

primary and secondary data. 

 

 

7.1 A fishery defined by socio-ecological change 

  

A core motivation of this study is to understand and gauge the extent of socio-ecological 

changes, which have occurred to the fishery since Kazakhstan became independent in 1991. 

From the interviews, questionnaire surveys and secondary data, which underpin this study, it 

is evident that the fishery has been in a state of continual flux since the collapse of the KSSR. 

Although fisheries are not static SES’s and are defined by their dynamism, the Balkhash 

fishery has arguably gone through an unusually rapid and large-scale series of socio-

ecological changes.  

 

7.1.1 Extent of perceived changes 

 

Instead of assuming that fishermen had experienced changes to the practice of fishing on 

Lake Balkhash, the questionnaires in this study required the respondents to detail whether 

they had experienced changes to the fishery. The response was overwhelmingly with over 

100% of the respondents claiming they experienced changes to the fishing on Lake Balkhash. 

This clear response was arguably not surprising, but was important in that it confirmed that 

the fisheries dynamics had changed. 

 

Despite this overwhelming initial response, there was greater variability among fishermen 

in their perceptions of whether these changes were positively or negatively impacting upon 



26 

 

their livelihoods (See figure 7.1). Although none of the respondents viewed their experienced 

changes to fishing on Lake Balkhash in positive terms, 52% of the respondents did describe 

the impact of the changes as negligible. The other respondents viewed the changes negatively 

with one describing the changes as somewhat negative and seven viewing the changes as very 

negative. To some extent the large proportion of respondents describing the changes to their 

livelihood as negligible can be explained by the fact that a number of the fishermen derive the 

majority of their income from other forms of employment, principally the Balkhash smelting 

plant. 

 

 

 
Figure 7.1: Responses to perceived impact of changes to fishing on livelihoods 

 

For the fishing company Balkhashbalyk there had been substantial changes to the 

company’s operations in the post-independence period. The current director of the company 

has been in the company for over thirty years, overseeing its management as both a state 

enterprise in the Soviet period and now as a private company. Currently around 160 

fishermen work for the company, whereas almost 1000 fishermen were employed at the 

company during the Soviet period. Consequently only a fraction of the companies’ fish 

processing capacity is being utilised, theoretically the company has the refrigeration capacity 

capable of storing 1200 tonnes of fish, and yet only around 15 tonnes is currently being used. 

 

The director of the Kazakh Research Institute of Fisheries (KRIF) also confirmed that there 

had been fundamental changes to the fishery, with sharp declines in annual catch rates, 

changes to species composition and the persistent effects of heavy metal pollution. However 

he also emphasized that there had been positive changes to the lake and the fishery as well. In 

particular, he emphasized how since 2006 the water level of the lake had reached a level of 

equilibrium and had not been at such stable levels for a considerable period of time (see figure 

7.2). A sufficiently high and stable water level is important in the spring when a number of 

fish species move to shallow water habitats to spawn.  
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Figure 7.2: Fluctuation in the annual average water level of Lake Balkhash 2006- 2016.  

Courtesey of KRIF 

 

7.1.2 National changes to the governance of fisheries  

 

Alongside the respondent’s observations of changes to the fishery, it is also important to 

consider the underlying institutional changes, which have occurred at the national level to 

fisheries since Kazakhstan became an independent nation. When the KSSR collapsed in 1991 

the former ministry of fish resources, which had operated since 1965 was disbanded. This 

resulted in a sudden withdrawal of funding to the sector with the removal of state subsidies 

and what Thorpe & Anrooy views as the “fragmentation of the previously effective 

centralized system” (2010: 3). From 1991 -2004 the governmental control of fisheries was 

initially shared between a number of government departments, initially responsibilities were 

shared between the Committee of Forestry, Fishery and Hunt Farming (reproduction and 

regulation), Ministry of Natural Resources and the Environment (conservation) and the 

Ministry of Economy and Trade (fish processing) (Thorpe & Anrooy, 2009: 135). Since 2004 

however this arrangement has changed as some of the control of fisheries has shifted between 

various governmental departments. From 2013-2014 the regulatory aspects of fishery 

governance were under the control of the Ministry of Environment and Water Resources. 

However the regulatory aspects of fishery governance are currently shared between the 

ministry of agriculture and the ministry of energy.  

 

The defragmentation and movement of the control of fishery resources has arguably 

resulted in confusion and greater distrust in the official governmental arrangements. In fact 

seven of the survey respondents expressed their frustration at what they perceived to be a lack 

of stability in the state control of the fishery and did not understand which government 

department(s) were in control of fisheries. The director of the environmental law NGO Green 

Salvation was particularly critical of the frequent reorganization and fragmentation of 

government ministries, stating that it lowered the accountability of government actions. In 

particular he was concerned about the closure of the short lived Ministry of Environment and 

Water Resources in 2014.  
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7.2 Illegal, unreported and unregulated practices 

 

A frequently cited issue facing the Balkhash fishery was the growth in Illlegal, unreported 

and unregulated (IUU) fishing practices. Due to the clandestine nature of IUU fishing 

practices there is a paucity of quantitative information in relation to the issue. However IUU 

was consistently mentioned among the survey respondents, interviewees and secondary 

sources in this study. Predominantly when IUU was referred to, it entailed the growth in the 

use of illegal and unregulated nets, but there was also reference to the underreporting of 

catches by commercial fishing operations to avoid exceeding quotas.  

 

In total 15 out of the 17 questionnaire survey respondents referred to the issue of IUU 

fishing practices. The respondents described the practice as widespread, instead of being 

localized to a particular area of the lake. A number of the respondents attributed the rise in 

illegal and unregulated net fishing as a major driver of change to the fishery, reducing fish 

stocks and undermining motivations to abide by official regulations. Corruption of the 

regulatory body BABFI was also cited as an important factor for propagating the practice of 

unregulated net fishing. Two of the respondents stated that they had been directly involved 

with unregulated net fishing in the past and described the practice in detail in a follow up 

interview which is described below. 

 

The issue of IUU also surfaced within the interviews undertaken for this study. According 

to the director of Balkhashbalyk, IUU practices have risen in recent years, and by his own 

estimates, the scale of unregulated net fishing may dwarf that of overall regulated fishing 

activities, with perhaps as much as three times the size of the official annual catch in 

Balkhash being caught illegally. Although this was only a rough estimate, the figure does 

correspond to the World Bank’s estimation that IUU fishing practices in Kazakhstan are of a 

scale which can be quantified as  “3-4 times recorded landings” (World Bank, 2005: 37). In 

terms of responsibility the director noted that the growth in IUU practices had occurred under 

the official watch of the fishing inspectorate of the Balkhash-Alakol Basin authority (BABFI). 

Therefore they were ultimately responsible for enforcing the regulations of the fishery and 

curbing IUU practices. This was also corroborated by the director of KRIF, who stated that 

BABFI are the authority in charge of enforcing the official regulations of the fishery. 

 

According to the two fishermen interviewed, who had taken part in IUU practices the use 

of illegal nets is a year round activity. In the warmer months when the lake is ice free 

fishermen go by boat to particular spots to set nets in the evening, which are then retrieved 

early the next morning. Where as in the colder months when Lake Balkhash is frozen nets are 

set between holes drilled in the ice and can be left for a number of days. Choosing where to 

set nets is either predetermined through an arrangement of bribes with the inspection authority 

(BABFI) and the leaseholder of the area in which the nets are placed, or by finding a location 

where you are unlikely to be caught. As they explained if you are caught by the inspection 

authority without arranging a prior bribe you may be able to pay a considerable bribe at the 

time for the inspector’s silence, but it would depend on the inspectors themselves.   
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When questioned about the motivations for using illegal nets the fishermen explained that 

the motives were mainly relating to economic considerations. They emphasised how fishing is 

a hard livelihood with generally low rewards, so the ability to earn extra money with relative 

ease and little risk is very enticing. Additionally the BABFI inspectors who are meant to 

enforce the fishery regulations earn a modest government salary, which can be considerably 

boosted through an acceptance of bribes. This is compounded by the present difficult 

economic conditions, which the country as a whole is going through.  

When questioned whether they deplored the practice they stated that it was not necessarily a 

major issue, but acknowledged that the use of nets during the fish-spawning period in the 

spring was highly problematic. 

 

 

7.3 The localised impacts of pollution 

 

Although a number of the drivers of socio-ecological change encountered in this study are 

not confined to the Balkhash fishery, there are also more localized forces, which are unique to 

the study context. The Balhashtcvetmet heavy metal processing plant has had an influential 

presence on the shores of Lake Balkhash since the inception of Balkhash city (see figure 7.3). 

In addition to being a vital source of employment the plant has also been a source of 

pollution, which has heavily impacted upon the lakes ecology in close vicinity to the metal 

processing plant.  

 

In fact pollution and subsequent water quality issues was the second most cited issue 

among survey respondents, with 11 out of 17 of the respondents referring to its impacts on the 

lake and the fishery. The fishermen surveyed within the Bay Bertys stated how the sizes of 

the different fish species within the bay were noticeably smaller when compared with the rest 

of the lake. Two of the respondents also stated they had encountered abnormal defects with 

some fish, which they presumed to be related to high concentrations of certain elements in the 

water. Of the five fishermen surveyed in Shashubay only one cited pollution as an issue, 

which suggests that issue of pollution is highly localized to the Bay Bertys. 

 

KRIF conducts key water quality and fish toxicology tests on an annual basis at a number 

of locations in Lake Balkhash, including the Bay Bertys. The director stated that the findings 

from their research indicate that the Bay Bertys does contain high concentrations of heavy 

metals, which are being biomagnified through the aquatic food chain. There is also a marked 

absence of zooplankton in the area surrounding the smelting plant, which may explain the 

generally limited size of fish species within the Bay Bertys. A particular issue arises from 

windblown particulates from the smelting plant, which eventually form a sediment layer on 

the bottom of the lake. Although the director KRIF acknowledged that the levels of pollution 

exceeded acceptable levels and was impacting upon the aquatic ecology, he also stressed that 

the Lake has been polluted for a long time, and the issue of pollution has only recently 

become more prominent due to recent research on the lake.  
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In addition to KRIF, researchers from the national laboratory in Astana have also been 

conducting hydro-chemical research on Lake Balkhash. According to their findings there is an 

inter-annual variability in heavy metal concentrations. They found that there were particularly 

high levels of zinc and copper in the Bay Bertys. However their research also indicated that 

there were above average concentrations of heavy metals and agricultural pollutants in the 

area surrounding the Ili Delta, this may be related to intensive industrial activity higher up the 

Ili River in China. It is important to note that that pollution is not widespread across the lake, 

for example Pietchottka’s (2015) study on fisheries in the village of Kuigan on the Eastern 

shore of the lake raised similar findings to this study, but did not find fishermen were 

concerned about pollution issues.  

 

 In addition to the negative impacts which heavy metal pollution has had upon the ecology 

of the lake there have also been health implications for the inhabitants of Balkhash. A study 

by Kulkybaev et al. (2002) for example found that mothers living in Balkhash city had 

significantly higher percentages of cadmium, lead and copper in their blood and breast milk. 

More recently it has been stated that the air in Balkhash city contains eight times the 

maximum accepted concentrations of dioxins (Stockholm Convention on Organic Pollutants, 

2009: 18). In the view of the director of the environmental NGO Green Salvation the health 

implications of excessive pollution is an on-going environmental justice issue. 

 

 
Figure 7.3: Satellite image showing location of Balkhash copper smelting plant in relation to 

the lake (Google Maps)  

 

 

7.4 Increased international interconnectivity. 

 

Zander which is a predatory species that was introduced into Lake Balkash in 1958 has 

long been a prized fish species which is recognized for its culinary value. Within Kazakhstan 

the price of one kilogram of Zander is on average three to five times the price of the 
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equivalent weight in bream. Yet this price difference is very little compared to the price which 

can be obtained for Zander on international markets. In fact, since independence a large 

proportion of Zander is exported as fillets to European countries, in particular Germany and 

some Baltic states. For the large fishing company Balkhashbalyk the ability to export Zander 

to foreign markets has been crucial to the companies’ survival in the face of severe declines to 

the fishery. Whereas the company’s operations were domestically focused during the KSSR, 

the present company is export orientated with the director stating that around 85% of its 

earnings are now derived from exporting species such as Zander. 

 

 Balkhashbalyk is one of a handful of fish processors that have acquired the EU exporting 

license (EU Directive 91/493/ЕЕС) permitting them to export processed fish to the European 

market. The strict sanitary and veterinary standards required by the EU have meant that there 

are high barriers to entry to export to the EU market. Consequently small-scale fishermen on 

Lake Balkhash cannot directly export to the EU market, instead they have to sell their fish to 

large fish processors such as Balkhashbalyk, in order to take part in the export of fish to 

foreign markets. For those fishermen who are not directly associated with an export company 

the fish goes through a number of channels resulting in a large vertical hierarchy in fish 

prices.  There have been interruptions to the trade of fish with the EU. For example, from 

1998-2002 the EU implemented a ban on the import of fish products from Kazakhstan due to 

what was perceived as insufficient sanitary and veterinary standards.  

 

The drive to export fish from Lake Balkhash and other Kazakh fisheries to the EU has 

resulted in an increase in fish imports in order to meet domestic demand for fish products. As 

figure 7.4 illustrates there has been a steady growth in the import of fish products measured in 

tonnes which has outpaced the growth of fish exports. Yet when measured by value fish 

exports still exceed imports. As Thorpe et al. notes, “until the late 1990s, Kazakhstan ran a 

trade surplus (volume and value) in terms of fish and fishery products” (2010: 34). In relation 

to the fish trade deficit the World Bank has suggested that a process of “import substitution” 

could be implemented through the canning of low value fish species such as Bream (World 

Bank, 2005: 47). 
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Figure 7.4: Chart illustrating Kazakhstan’s import and export figures for fish and fishery 

products (Thorpe et al. 2010). 

 

 

7.5 When fish bite back 

 

A recurring concern and observation among respondents in this study surrounded the 

changes to the composition of fish species in Lake Balkhash. Since the introduction of the 

common carp to Lake Balkhash in 1910 the fishery the composition of species in the lake has 

continually evolved with additional species being introduced and other species driven to 

extinction. As previously stated the Balkhash fishery is now exclusively based on introduced 

species.  Recent data from KRIF illustrates almost 90% of catches in the Balkhash fishery are 

attributed to four introduced species (see figure 7.5), which are the bream, carp, zander and 

catfish. 

 

 According to the director of KRIF different introduced species have had diverse long-term 

impacts on the ecology of Lake Balkhash. While the impacts of introduced species such as the 

Roach have been relatively benign, other introduced species such as the catfish and the zander 

have severely altered the ratio of species in the lake. Both the directors of KRIF and 

Balkhashbalyk singled out the Zander as the most disruptive introduced species in the Lake. 

Following the introduction of the Zander species in 1957 the stocks of the two endemic 

species Balkhash Perch and Ili Marinka rapidly declined. Currently both species are on 

Kazakhstan’s red list of endangered species and the Ili marinka is presumed extinct in Lake 

Balkhash. However as noted above the Zander has also risen to prominence as an important 

species for the fishery with high economic value. Therefore there is contention over the 

introduction of Zander, from an ecological perspective the species is overwhelmingly viewed 

in negative terms, where as it has also recently become a prominent export product. 
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Given the legacy of previously introduced species in Lake Balkhash, a number of the 

survey respondents expressed their unease over other species introductions. In particular three 

respondents were concerned that the invasive fish species the Northern Snakehead (Channa 

Argus) has recently increased its range. Although this species has been present in the Lake 

Balkhash basin for almost fifty years, its range was traditionally confined to the Ili Delta. 

However recently the fish has been caught in other parts of lake, including the Bay Bertys. 

The Northern Snakehead has become infamous in other geographical settings, for example its 

illegal introduction into the Potomac River in the United States has been detrimental to 

existing fish populations (see Odenkirk & Owens, 2007). With this said other respondents 

who were questioned about the snakehead dismissed fears over its presence within the lake. 

Some were positive about the growing presence of the fish due its culinary and economic 

value, it currently accounts around 1% of commercial catches in the Lake. Also in the view of 

the KRIF director the snakeheads presence will always be minimal, stating that although the 

snakehead was a highly predatory fish, it favors areas of shallow water and weed cover and its 

range is thus highly restricted. 

 

 

 

 
Figure 7.5: Species composition of commercial catches on Lake Balkhash in 2016, Courtesy 

of KRIF 

 

 

 

 

7.6 Summary of Results 

 

The results from the questionnaire surveys and interviews in this study have both 

reinforced and challenged existing secondary data on the Balkhash fishery. On one level the 

information obtained from respondents reinforces and contextualizes the existing quantitative 

observations of stark decline and stagnation of the fishery since independence. However the 

results also tell a different story of emerging opportunities for the fishery through the 
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exporting of fish products, and also the long-term impact of decisions to introduce new 

species to the lake. Overall, from the results of this study four main drivers of socio-

ecological change were identified: the growth in IUU fishing practices, localized heavy-metal 

pollution, new interconnections with foreign markets and introduced species as autonomous 

forces of change. These changes are discussed in relation to the theoretical perspectives 

underpinning this study in the following chapter.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. Discussion 

 

In the following chapter the results of the field research are discussed and evaluated. The 

discussion is structured in relation to the theoretical perspectives underpinning the study and 

seeks to address the studies research questions which are: 

 

What are the local and external drivers of social-ecological change to the Balkhash fishery?  

 

 

“In what ways have governance systems impacted upon the Balkhash fishery?”  

 

 

 

Figure 8.1 presents an attempt to effectively visualize the Balkhash fishery as an SES, the 

diagram is an adapted version of Ostrom’s framework, which reflects the unique elements 

underlying the Balkhash resource system.  
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Figure 8.1: Adapted version of Ostrom’s original SES framework to the Balkhash fishery. 

 

8.1 The Governance System 

 

Governance systems are a “core subsystem” of an SES, which influence the overall 

management of a resource system (Ostrom, 2009: 419). Ineffective governance systems, 

which are not adapted to the complex and unique dynamics of a particular SES, are likely to 

undermine the systems sustainability. Concerns surrounding the current systems of 

governance in relation to the Balkhash Fishery featured prominently in the interviews and 

questionnaire surveys conducted in this study. Although there is an official system of 

governance, which includes a web of rules and regulations pertaining to the fishery, it was 

also found that a shadow de facto system of governance seems to operate within the fishery. 

In particular this study found the Balkhash fishery is characterized by misleading or 

inaccurate data, low levels of rule compliance and enforcement, and a sense of mistrust and 

exclusion between fishermen and regulatory authorities. The triad of fishery “monitoring, 

control and surveillance” (MCS) serve as useful criteria to explore the governance 

arrangements of the Balkhash fishery (FAO, 2002: 175). 

 

 

 

 

8.1.1 Clearly defined boundaries 
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The principle of “clearly defined boundaries” is the first component on Ostrom’s list of 

design principles for successful CPR regimes (Ostrom, 1990: 90). Uncertain boundaries lead 

to the outcome where “no one knows what is being managed or for whom” (Ostrom, 1990: 

91). Within the Balkhash fishery there is a relatively clear set of boundaries, which has been 

defined for resource users. The lake is divided up into fishing territories, which are leased to 

fishing companies for a period of ten years (See Piechottka, 2015: 48). Theoretically this 

ensures that leaseholders have an interest in ensuring excluding other resources users from 

their territory. However, from information obtained from respondents it was clear that in 

practice external users were unofficially fishing on territories, which did not belong to them. 

While in some instances these actions take place without the knowledge of the leaseholder, in 

many cases the leaseholder is aware and permits such actions through a system of bribes. 

Thus officially defined fishing territories do not guarantee the exclusion of unapproved 

resource users. This has been highlighted by Ruddle who points out that “although boundary 

closure is a necessary attribute, alone it is insufficient to distinguish or even manage common 

property resources” (1996: 4).  

 

 

8.1.2 Monitoring, control and surveillance  

 

Monitoring, control and surveillance (MCS) are at the core of effective fishery governance. 

MCS is a cyclical system with all three components of the system feeding back into one 

another. The World Bank report on fisheries in Kazakhstan found that “the implementation of 

MCS activities is an area of particular weakness in Kazakhstan” and its improvement is an 

urgent priority (World Bank, 2005: 34). However a more recent report by Thorpe and Anrooy 

(2009) suggests that there has been improved implementation of MSC techniques.  

 

8.1.3 Monitoring 

 

According to the FAO the monitoring of a fishery can be defined as the “continuous 

requirement for the measurement of fishing effort characteristics and resource yields” (FAO, 

2002: 175). Insufficient monitoring activities can lead to inaccurate and misleading 

information regarding a fishery, which is often then used as the basis for influential decisions 

(See Ostrom, 1990: 10). Indeed Monitors who “actively audit CPR conditions” form another 

element of Ostrom’s key design principles for successful governance of CPR’s (Ostrom, 

1990: 90).  One of the fundamental pieces of information, which requires routine monitoring 

and recording, are the aggregate catch figures of the fishery. It is only with this data that the 

changes to the annual output of the fishery can be correctly analyzed and understood. From 

the results of this study it is clear that although authorities such as KRIF and BABFI collect 

this data on the Balkhash fishery, there is reason to suspect the data’s accuracy. The KRIF 

director noted their data on fishery catch rates does not account for fish caught through 

unregulated or illegal methods. Furthermore, previous studies on Lake Balkhash have found 

that fishermen have also underreported their catch figures so they do not exceed their quotas 

(See Pietchottka, 2015). Consequently the annual output of the fishery may be severely 
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underestimated reflecting the World Bank’s wider observation that within Kazakhstan “the 

majority of activity in the fisheries sector takes place in the underground economy and does 

not register in official data” (World Bank, 2005: 8).  

 

The implications of potentially inaccurate fisheries data for the Balkhash fishery are far 

reaching. On one level accurate data on core metrics such as annual catch figures is a 

precedent for setting sustainable and appropriate quotas, which reflect the current ecological 

status of the fishery. Another negative consequence of the underreporting of catches is that it 

undermines and distorts the socio-economic importance of the Balkhash fishery as its reported 

productive output is understated. As a consequence the Balkhash fishery could be viewed 

unfairly as resource system of low priority to the republic of Kazakhstan comprising state 

support and funding. Indeed the World Bank has stated that on the national level the much of 

the Kazakh fisheries sector’s “importance is unrecognized” (World Bank, 2005: 8).  

 

However the availability of accurate and complete information on the fishery does not 

always directly translate into rational or effective actions. For example it has long been 

recognized among monitoring authorities and researchers that the Balkhash Perch is a 

critically endangered species and it is on the Republic of Kazakhstan’s red list of endangered 

species. Yet the fish still remains on the government list of commercially exploited fish 

species (See Thorpe et al. 2010: 18). Thus, it could be said that there is a degree of 

“institutional stickiness” which undermines the overall adaptability of the Balkhash fishery 

(Young, 2009: 2). 

 

8.1.4 Control 

 

 The control dimension of fishery governance refers to the “regulatory conditions under which 

the exploitation of the resource may be conducted” (FAO: 2002: 175). It is only within a 

defined regulatory framework that the monitoring and surveillance activities in the fishery can 

occur. As previously mentioned in the results section the state control of fisheries has gone 

through a series of transformations since the Republic of Kazakhstan became independent. 

Between 1992 and the present day the control of fisheries has shifted between no less than 

four different governmental ministries, meaning “there is no coordinated fishery management 

at the ministerial level – with capture, processing and trade all the concern of different 

ministries”  (Thorpe et al. 2010: 53) 

 

To some extent the devolution of the control of fisheries among different government 

ministries has allowed for more adaptable governance. Different water basins in Kazakhstan 

are governed by specific basin authorities which have the ability to set specific regulations. 

For example the Kapchagay reservoir has a different set minimum fish size rules compared 

with Lake Balkhash. Thus it could be said that some of the governance arrangements reflect a 

“matching of ecological and institutional scales” (Leslie et al. 2015: 5979). Yet it could also 

be argued that the division and fragmentation of the control of the fisheries sector has also 

resulted in a loss of accountability. As the Green Salvation director noted the regular changes 
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to the administration of the fisheries sector could be viewed as a way for the state or certain 

ministries to evade responsibility for decisions.  

 

Whilst the control of fisheries is theoretically distributed across government departments 

according to function, the Kazakh state has been reluctant to devolve power to resource 

appropriators. As the World Bank notes the “government makes decisions without consulting 

the resource users” (2005: 37). Indeed from the results of this study it is clear that the rigid 

state control of fisheries has resulted in a low rapport between fishermen and state authorities 

in Lake Balkhash. In particular it was found that among fishermen there was a general sense 

of detachment from decisions relating to the fishery. Similarly in Pietchottka’s study of 

fishing on Lake Balkhash it was found that the “power of rule-making was restricted to the 

state” and that “being involved in decision-making was hampered by the responsibility having 

changed from one ministry to another” (Pietchottka, 2015: 45). Therefore it would seem that 

the control of the Balkhash fishery lacks a “space for people to participate” (Bhuiyan, 2010: 

658). As Ostrom has pointed out if control is decentralized so that resource appropriators 

yield some decision making power then it can result in improved accountability and counter 

corruption and bribery (Ostrom, 1993: 156).  

 

 

 

8.1.5 Surveillance 

 

The surveillance of a fishery refers to the “degree and types of observations required to 

maintain compliance with the regulatory controls imposed on fishing activities” (FAO, 2002: 

175). Without adequate and regular fishery surveillance it is difficult to enforce the rules and 

regulations pertaining to the resource system. Among three pillars, which make up MCS it is 

arguably surveillance, which is most lacking within the Balkhash fishery. The World Bank 

report on fisheries in Kazakhstan was particularly damming of the surveillance activities in 

fisheries across the country. It was found that bribing of the fishery inspectorate was 

widespread and the inspectors were “poorly trained, underequipped and have limited power of 

arrest” (2005: 35). Although the report was written over a decade ago, and there have been 

changes to the surveillance of fisheries, this study also found surveillance was a particular 

area of weakness in the Balkhash fishery.  

 

From the results of interviews and questionnaire surveys it is clear that growth in IUU 

practices is related to an atmosphere of impunity among a number of fishermen, which is 

derived from inaction among some of the fishing inspectorate (BABFI). As the interview with 

the two fishermen involved in IUU practices revealed the fishing inspectorate commonly take 

bribes and do not pose the appropriate sanctions upon non-conforming behavior.  If 

sanctioning was universally applied to fishermen who infringed upon CPR rules it seems 

likely that IUU practices would be dramatically reduced. As Ostrom notes the infringement of 

CPR rules can lead to a “relentless process” whereby more and more users are compelled to 

break CPR agreements (Ostrom, 1990: 98).  
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While it easy to solely place blame on the fishing inspectorate for ineffective surveillance 

and sanctioning of non-confirming behavior it is also important to explore deeper structural 

issues. Since independence the fisheries sector has seen significant cutbacks in state funding 

and support. Both the World Bank report and my research have indicated that the inspectorate 

is “poorly paid and have little opportunity for advancement” (World Bank, 2005: 35). 

Furthermore it would seem that the duties of the inspectorate are stretched with around 600 

fishing inspectors in a country, which is of a size roughly equivalent to Western Europe.  

 

 

8.2 External Shocks and Trends 

 

In addition to the internal subsystems of an SES, there are also the external “social, 

economic and political settings” which can have profound influence upon the functioning of 

an SES (Ostrom, 2009: 419). The influence of these external ‘settings’ may appear obvious, 

or their influence can be more insidious in nature. The current status of the Balkhash fishery 

cannot be understood without a consideration of the “external drivers of change”, which have 

and continue to shape the fisheries trajectory (Kittinger, 2013: 352). In order to describe these 

forces and there effects on the Balkhash fishery it is helpful to delineate between what Hallam 

terms ‘shocks’ and ‘trends’, (See Figure 8.2). The former referring to external influences, 

which enforce rapid and often severe changes to an SES, while trends refers to the more 

gradual drivers of change changes which occur over time (see Hallam, 2016: 32). 

 

 
Figure 8.2: Table detailing differences in shocks and trends (Hallam, 2016) 

  

8.2.1 The collapse of the Kazakh SSR 

 

The collapse of the Kazakh SSR and the entire Soviet Union in the early 1990’s had 

profound economic reverberations, which can be described as systemic ‘shocks’. Among the 

newly independent Central Asian states the shift from command based to free market 

economies led to sharp and rapid contractions in production in all primary resource sectors. 

However as Thorpe & Anrooy argue “the most catastrophic and ongoing declines in reported 

output were in the fisheries sector” (2010: 134). This is powerfully demonstrated in figure 

8.2, which shows the substantial declines in fisheries production across the CIS region from 

1989-2006. With this in mind, the dramatic declines in the Balkhash fisheries productive 

output which occurred in the 1990’s should not be viewed in isolation, but placed within the 

wider social, economic and political context of the time.  
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Figure 8.3: Changes in Fish production within the CIS (Thorpe & Anrooy, 2010) 

 

The implications of the shock of the KSSR’s collapse on the Balkhash fishery are not just 

present in broad statistical data, but also surfaced in greater detail within the interviews 

conducted in this study. As the case of the Balkhashbalyk Company revealed, the implications 

were severe with as much as 90% of the companies’ workforce cut in the post-independence 

period and the company only utilizing a fraction of its fish processing infrastructure. 

Moreover, as the interview with the local geologist revealed the associated withdrawal of 

funding and the dissolution of authorities, such as the ministry of fisheries fractured the 

systems of governance, which are discussed above. Overall it can be argued that these shocks 

increased the vulnerability of the Balkhash SES as there was a reduced institutional capacity 

to absorb the shocks which emanating from the SSR’s collapse. 

 

8.2.2 Heavy metal pollution of Lake Balkhash 

 

In contrast to the influence of relatively immediate external shocks, the Balkhash fishery 

has also been impacted by longer-term external trends. Although the heavy metal pollution in 

Lake Balkhash is a localized driver of change it is also an external force, which has been 

impacting upon the fishery for a long period of time and precedes the independence of 

Kazakhstan. However it has only been relatively recently that the effects of this pollution 

have gained public prominence.  

 

As has previously been motioned the Balhashtcvetmet copper processing plant is 

intrinsically connected to the city of Balkhash, being responsible for the employment of 80% 

of the cities working population. Thus there is a tight nexus between the city of Balkhash and 

Balhashtcvetmet, which has existed for almost 100 years. Indeed a number of the fishermen 
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who took part in the surveys also had part-time employment at the factory. Therefore many of 

the cities inhabitants have a vested in the continual functioning of the processing plant. 

Although the Balhashtcvetmet plant has been polluting the surrounding environment with 

relative impunity, the plant is likely to come under greater pressure from civil society, as the 

public health implications for the cities inhabitants are more widely understood.  

  

The issue of heavy metal pollution is also an example of a driver of socio-ecological 

change, which transcends the post-independence period. In fact it exemplifies Thorpe & 

Anrooy’s observation that “latent problems deriving from the Soviet-era also took on a 

greater significance in the post-independence period” (Thorpe & Anrooy, 2009: 25). Whilst 

other drivers of change such as the rise in IUU practices have dominated discussions of the 

Balkhash the fishery post-independence, the effects of heavy metal pollution should be 

considered as an insidious background force, which has gradually undermined the 

productivity of the fishery.  

 

 

8.2.3 The influence of foreign markets 

 

Prior to the independence of Kazakhstan the fish that was caught from the Balkhash fishery 

was consumed domestically and more widely within the Soviet Union. However, since 

independence a new trend emerged as the fishery has become increasingly integrated with the 

dynamics of foreign markets. It has been stated that a “lucrative market for pike-perch fillets 

in the EU” has meant that the “Pike-Perch is now one of Kazakhstan’s most important export 

items” (World Bank, 2005: 46, 77).  This greater market integration has resulted in the fishery 

being more susceptible to change from afar. Crona et al. has stated that when “fisheries are 

integrated into global markets, local social–ecological systems change with potentially both 

positive and negative impacts on livelihoods, economics and ecology” (2015: 162).  

 

 As the results of this study revealed the increased integration with foreign markets has 

provided welcome opportunities for fishing companies such as Balkhashbalyk who have 

reaped economic benefits from the ‘lucrative’ surge in European demand for Zander fillets. 

Moreover the economic opportunities provided by foreign markets came at a crucial time 

when the Balkhash fishery and the Kazakh fisheries sector as a whole was in decline, and thus 

provided a needed stimulus for the fishery. However the greater interconnectedness with 

foreign markets should be viewed as a double-edged sword, which can have simultaneous 

effects, which often advantage certain groups at the expense of others. Despite the supposed 

opportunities of integration with foreign markets it would seem that the distribution of 

economic benefits is uneven and is best described as an exclusive process. This study has 

found that the ability of small-scale fishermen to capture the benefits of exporting fish 

products is highly dependent upon the prices that large fish processors are willing to pay. This 

situation reflects the observation of Crona et al. that ““economic gains are captured by elites 

and do not benefit the national fisheries sector” (2015: 163).  
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 Another problematic outcome for the Balkhash fishery is that the enhanced interconnection 

with foreign markets results in greater vulnerability as distant dynamics create real impacts 

upon the fishery. This is what Adger et al. refers to as “teleconnected vulnerabilities” whereby 

resource systems are exposed to additional risks beyond the localised context (2009:150). The 

risks have been sudden and relatively short term such as when the EU banned fishery imports 

from Kazakhstan. Additionally the interdependence with foreign markets has driven longer-

term structural trends such as the increasing fishery trade deficit detailed earlier. With food 

security becoming an increasingly prominent issue it is important to evaluate the extent to 

which foreign markets are undermining Kazakhstan’s food security (See Godfray et al. 2010). 

 

Finally, it is worth considering how foreign demand for Zander fillets has reinforced the 

establishment of Zander as a vital resource unit for the Balkhash fishery. Although the fish 

has always been of higher economic value than other species its economic contribution has 

greatly increased with foreign demand, thus elevating its overall value for the fishery. Yet 

mirroring its growing economic importance have been the ecological impacts of the Zander, 

which have been detailed throughout this study. Consequently, it could be argued lucrative 

foreign demand for Zander is driving a social-ecological trap whereby “economically 

attractive opportunities outweigh concerns over associated social and ecological risks” 

(Steneck et al. 2011: 904). Such as situation has been observed in Lake Victoria where 

economic developments from the Nile Perch were produced at the expensive of ecological 

catastrophe (See Kateka, 2010). 

 

 

   

8.3 The unpredictability of system dynamics  

 

System complexity is a defining feature of all SES’s, in any SES there are numerous and 

often-misunderstood connections and feedbacks which operate “across and between different 

scales from the global to local” (Halliday & Glasser, 2011: 1). An effect of this complexity is 

that the ability to clearly theorize the outcomes and consequences of specific actions is 

compromised. Leslie et al. has conceived that the ability to adequately theorize the outcomes 

of a resource system can be defined as “system predictability” (2015: 5979). The results of 

this study confirm that the Balkhash fishery is characterized by a degree of system 

unpredictability, particularly in relation to the changes in the “resource units” (Different fish 

species), which are present in the fishery (Ostrom, 2009: 149). 

 

From a cursory glance at the compositional changes to the ichthyofauna of Lake Balkhash 

over a 77-year period (see Figure 5.3, Chapter 5) it is evident that there has been a remarkable 

shift in the types of species that dominate the fishery. Most notably the lake is currently 

entirely dominated by introduced species, whereas endemic species such as the Ili Marinka 

and Balkhash perch used to be present in significant numbers in the lake. This shift could be 

described as a regime shift whereby there have been “substantial reorganizations of complex 

systems with prolonged consequences” (Brock et al., 2008: 180). The shift in the composition 

of species is largely attributed to the intended successive introductions of new species such as 
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the zander and catfish, which occurred during the 20th century. The long-term and irreversible 

ramifications, which have occurred through introduction of alien species, highlight how 

specific actions are associated with complex outcomes, which exhibit a degree of 

unpredictability.  

 

With this in mind, it is not surprising that the impacts of introduced fish species was a 

concern raised through the questionnaire surveys and interviews. Although the director of the 

KRIF dismissed claims that the Northern Snakehead could pose a threat to other fish species, 

it is also difficult to comprehend and predict the extent of the outcomes, which can occur 

from the species introduction.  

 

 

9. Conclusion 
 

This thesis has sought to identify and understand the varied drivers of social-ecological 

change to the Balkhash fishery since Kazakhstan became an independent nation-state 

following the collapse of the KSSR.  Specifically it has entailed the use of an SES approach in 

conjunction with CPR theory to organize and interpret the SES dynamics, which operate on a 

number of scales. On the macro level the findings of this study reiterate the conclusions of 

previous research, namely that the Balkhash fishery has experienced sharp contractions in its 

productive output since 1991, which have resulted in increased hardship and vulnerability for 

those individuals and organizations that depend upon the fishery for their livelihoods. 

However, the study distinguishes itself in the credence it assigns to different drivers of social-

ecological change. 

 

There are four main findings to this study. First, it was found that IUU practices are 

widespread across the fishery and could be of a magnitude, which dwarfs the officially 

reported productivity of the fishery. The growth in IUU practices can partly be attributed to 

the successive national restructuring of the fisheries sector, which followed the collapse of the 

KSSR. In particular, it was found that that ineffective MCS activities and a subsequent culture 

of impunity among some fishermen have allowed IUU practices to prosper. Secondly, the 

study derived that with Kazakhstan’s transition to a market economy the Balkhash fishery has 

become increasingly interconnected with the external forces of international markets. To a 

certain degree this interconnection has provided a needed economic boost to the fishery with 

fish such as the Zander becoming high value exports. However, the economic benefits have 

not been inclusive, but have been exclusively appropriated by a small group of large fishing 

enterprises and the fishery can be described as having increased tele-connected vulnerabilities 

as a result of market integration. 

 

Thirdly, the study identified heavy metal pollution as a long-term driver of socio-

ecological change, which has its roots in the Soviet Period, but has taken on greater 

significance since the independence of Kazakhstan. The impacts of this pollution are mainly 

localized to the vicinity of Balkhash city, as evidenced by the experiences of fishermen in the 

Bay Bertys. The motivations to reduce this pollution are unlikely to come from the fisheries 
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sector, but instead from the realization of the impacts to public health for the citizens of 

Balkhash city. Finally, this thesis found that different fish species are themselves significant 

drivers of socio-ecological change. The introductions of fish species such as the Zander have 

radically altered the ecology of Balkhash and the prioritized resource units for the fishery. 

These changes are defined by their non-linearity and unpredictability.  

 

Following the Aral Sea’s collapse, Lake Balkhash is now the largest lake in Central Asia. 

Despite its vast size and socio-ecological importance, the fishery has attracted a 

comparatively small level of visibility within different research fields. It should be recognized 

that this study, while comprehensive in its aims and objectives, only makes a small indent into 

the understanding of the Balkhash fishery and the lake more generally. Ultimately, this 

research aspires to act as a platform for future investigations into Lake Balkhash. In particular 

there are two important themes to explore. First it is important to gain greater understanding 

into the importance of the fishery as a source of livelihoods. Current it would seem that the 

scale of the fishery is being underrepresented in statistical data. The second potential vein of 

research should focus upon gaining insight into the demographics of the fishery, in particular 

to explore the fishery through the lens of gender as most small-scale fish vendors are women, 

and their voices are largely absent in existing research on the fishery. 
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Appendix A:  Table of fish species present in Lake Balkhash 

 

 

 



52 

 

Appendix B: List of interviewees 

 
Interviewee Description Location Recording 

Method 

Kazakh Research Institute of 
Fisheries 

Interviewed the director of 
this government funded 
research institute in charge 
with scientific monitoring of 
Kazakhstan fisheries.  

Balkhash Audio 
Recording. 
Required 
Russian 
Interpreter. 

Balkhashbalyk Fishing Company Interview with the director 
of the Largest fishing 
company on Balkhash Lake. 

Balkhash Written notes. 
Required 
Russian 
Interpreter. 

Researcher from the national 
laboratory, Nazarbayev University 

Interview with the this PHD 
researcher who is in the 
process of conducting a 
study on the heavy metal 
pollution of Lake Balkhash 

Astana Written notes. 
Conducted in 
English. 

Researchers from Biology 
department Al-Farabi Univeristy, 
Almaty 

Interview with four 
researchers from the biology 
department about 
introduced fish species. 

Almaty Written notes. 
Conducted in 
English. 

Green Salvation NGO Interview with the director 
of this environmental justice 
NGO discussing the 
environmental governance 
in Kazakhstan 

Almaty Audio Recording 

Local Geologist Interview with a local 
geologist who discussed 
changes between the Soviet 
and current fishery system 
on Lake Balkhash. 

Balkhash Audio Recording 

Two Fishermen  Interview with two 
fishermen who had 
previously been involved in 
IUU practices. 

Balkhash Written Notes. 
Required 
Russian 
Interpreter. 
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Appendix C: Example Questionnaire Survey 

 
Lake Balkhash Questionairre 

Social Background of participant 

Age: 

Gender: 

Occupation (Leave Blank if Fishing is your only occupation):  

Years living in Balkhash area: 

Number of years fishing on Lake Balkhash? 

 

Questions: 

 

1. Have you experienced changes to fishing in Lake Balkhash? 

 
Yes No 

  

 

2. How have these changes (if any) affected your livelihood? 

 
 

 

 

 

 

 

 

3. Do you think anything can be done to improve fishing on Lake Balkhash? 

 
Yes No 

  
 

              Additional Comments: 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………… 

 

 

 

4. Have you observed any changes to the Lake other than fishing e.g Water 

quantity/Quality? 

 
Yes No 

Very Positively   

Somewhat Positively  

No changes  

Somewhat Negatively  

Very Negatively  
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       Additional Comments:     

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………… 

 
 

5. Are you concerned about the future of fishing in Lake Balkhash? 

 

         Additional Comments: 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………… 

      

 

Any additional Comments/Reflections: 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

Very Concerned  

Somewhat Concerned  

No Concern  
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…………………………………………………………………………………………………

…………………………………………………………………………………… 

 
 

 


