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Background
Kazakhstan, like other Central Asian republics, 
was established in 1991 with the dissolution 
of the Soviet Union. Today, the country covers 
a vast territory spanning 2.724 million square 
miles and is entirely landlocked.1 Kazakhstan 
borders two of its largest trading partners, 
China and Russia, with its exports to these 
countries in 2019 accounting for US$7.8 billion 
dollars and US$5.6 billion dollars respectively.2 
These regional partners also hold significant 
political importance for Kazakhstan in light 
of its membership both to the former Soviet 
Union-centred Eurasian Economic Union as well 
as its significant role in China’s Belt and Road 
Initiative.3 

Since its independence in 1991, 
Kazakhstan has embarked upon 
a course of rapid economic, 
infrastructure, and sociopolitical 
development. In recent years, 
this development has grown to 
focus increasingly on emerging 
technologies and environmental 
concerns, most notably seen 
through the institutional work of 
the AIFC. The following report will 
assess both potential avenues for 
growth in this direction as well as 
necessary improvements to further 
concretise existing progress on 
environmental issues.

Kazakhstan’s Step For-
ward: The AIFC, Emerg-
ing Technologies, and 
Green Finance
Julia Irvin

Introduction
It has been immensely rewarding to 
watch OUSRS move from a broad 
Central Asia focus in the spring to 
working with both the Embassy of 
Kazakhstan in the UK and Astana 
International Financial Centre (AIFC) 
this summer on a nation-specific 
project. Kazakhstan is, of course 
where  Xi Jinping announced 
what became the Belt and Road 
Initiative in September 2013, and 
more broadly goes from strength 
to strength as it experiments in the 
English Common Law legal enclave 
of AIFC, receives the lion's share 
of Central Asia’s BRI financing, and 
attempts to green its development 
priorities as part of its 2050 Strategy 
to emerge as a global leader.

We set out to explore progress 
on these aims, through a diverse 
series of case studies exploring 
everything from agriculture and 
mining to the use of blockchain as 
an anti-corruption tool. As this report 
shows, it is vital for stakeholders to 
capitalise on these opportunities 
in environmental and social 
sustainability proactively, rather than 
retroactively. Exploring how to tackle 
such problems head-on, from the 
energy cost of cryptocurrency mining 
to the instability of expanding green 

bond issuances, is key to securing 
Kazakhstan’s sustainable future as 
it aims to “build back better” from 
the Covid-19 pandemic. This report 
aims to draw on the intellectual and 
disciplinary diversity of the University 
of Oxford’s highly talented students, 
through which to offer a kaleidoscope 
of valuable, data-driven research 
to both a general and specialist 
audience.

Many thanks to all of our analysts, and 
Julia Irvin, our Team Leader, for their 
ambition, creativity, and most of all for 
the exceptional quality of academic 
work they have produced. Their 
abilities and efforts are demonstrated 
in the quality of this report. We hope 
that you enjoy reading this report as 
much as we have enjoyed researching 
it.

Ben Hales
President
Oxford University Silk Road Society
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Kazakhstan’s top exports are derived from its 
exceptional natural resource reserves.4 This 
includes the eighth largest coal deposits and 
ninth largest proven oil reserves in the world.5 
Additionally, more than 5,000 mineral resource 
deposits have been located within its borders.6 
Given that 45% of Kazakhstan’s population 
is rural, agriculture constitutes yet another 
important sector for the Kazakhstani economy, 
with gross agricultural production totalling 
US$15 billion dollars in 2020.7 The country is one 
of the top ten grain exporters and one of the 
leading flour exporters in the world.8 In 2020, 
Kazakhstan produced over 20.8 million tons of 
grain.9 

Challenges for Development
While the picture painted above presents a 
robust economy with significant geopolitical 
importance, Kazakhstan is still facing a number 
of challenges which need to be addressed 
in order to move the country forward.10 While 
the country’s considerable natural resources 
have boosted trade, they have also permitted 
the development of an overreliance on fossil 
fuels in Kazakhstan’s energy sector. Despite 
Kazakhstan’s goals of renewable energy 
development, as of 2019, traditional thermal 
power stations and gas-turbine power plants 
accounted for 81.1% and 8.5% of the country’s 
total electricity generation respectively.11 The 
detrimental environmental impact of fossil fuel 

energy generation is only compounded by the 
power plants' low efficiency - averaging a net 
efficiency of 27% for the average 1000 MW coal 
electric power plant - meaning more resources 
are expended and more pollution is created for 
fewer megawatts.12 

In addition to this, corruption presents another 
pervasive issue for Kazakhstan. Out of 180 
countries, the Corruption Perceptions Index 
ranked Kazakhstan 94th with a score of 38/100 
in 2020.13 This corruption is not limited to one 
sphere of public life, but rather spread across 
the judicial system, police, public services, land 
administration, tax administration, customs 
administration, public procurement, and natural 
resources.14 

Moving Forward
In 2012 President Nursultan Nazarbayev set 
ambitious goals for Kazakhstan as part of its 
2050 Strategy, the core of this strategy being 
that Kazakhstan will take up a seat among the 
world’s thirty most developed countries by 
2050.15 The plan for achieving this is wide both 
in scope and depth with some of its main goals 
including economic growth through engaging 
in new markets and advancing its investment 
climate; infrastructure development with regard 
to its export market; developing alternative and 
renewable energy generation; as well as social 
goals such as reducing poverty and regional 

socioeconomic imbalance.16  

While the 2050 Strategy remains the official 
guidepost, Kazakhstan continues to eagerly 
adopt strategies which target new technological 
and economic developments in the spirit of this 
push toward bold and rapid development. For 
instance, while the Third Industrial Revolution is 
mentioned throughout the 2012 speech which 
lays out the 2050 Strategy, Kazakhstan has since 
not only readily adopted, but plans to ‘be at 
the centre’ of the Fourth Industrial Revolution, 
seen as a “technological revolution that will 
fundamentally alter the way we live, work, and 
relate to one another.”17  

The AIFC
Since 2012, there has also been a shift in focus 
from developing the financial market overall to 
developing ‘green finance’ in particular. Such a 
development can be most clearly seen in the 
creation of the Astana International Financial 
Centre (AIFC). The AIFC was established in 
2018 with its sights set on developing the 
financial market in Kazakhstan.18 The Centre 
explains that this has primarily taken place 
across three spheres: the Eurasian Economic 
Union, Central Eurasia, and the Belt and Road 
Initiative.19  Additionally, the entire AIFC is an 
English Common Law legal enclave, conducting 
court proceedings and adopting legislation in 
English.20 The AIFC thus serves as an important 
conduit for foreign relations and international 
business in Kazakhstan, especially with regard 
to the UK and China. Since 2018, the AIFC has 
developed a portfolio including US$4.4 billion 
dollars in total volume of investments and set 
up a stock exchange, the Astana International 
Exchange (AIX), with almost US$321 million 
dollars of equity and US$887 million dollars 
of debt capital.21 While these aims position 
the centre as a international hub for business 
and finance22, the AIFC’s Governor, Kairat 
Kelimbetov, states that the centre ‘has identified 
green finance as one of its core pillars.’ 23 

This ‘green-steer’ has in fact been dubbed ‘one 
of the financial centre’s strongest assets.’24 This 
overall mission can be seen more directly in 

certain actions, such as the AIX’s acceptance of 
Green Investment Principles.25 

Overview
The following report will address a wide range 
of concerns impacting the course of this 
development, specifically with regard to the 
AIFC, emerging technologies, and environmental 
concerns. First, Cantrill identifies agriculture 
and water management issues related to Sino-
Kazakh relations and recommends increased 
bilateral cooperation in the development of 
water infrastructure to stem both environmental 
and social issues. Secondly, Yan assesses the 
start of Kazakhstan’s green bond market, 
especially with respect to the cooperation of 
local, national, and international organisations 
in its implementation.

Thirdly, Hadad envisions the addition of 
blockchain to Kazakhstan’s current e-government 
operations used to stem corruption as a means 
of extending this monitoring to larger-scale 
projects such as those financed by the BRI.

In the final two case studies of the report 
the repercussions of emerging technologies 
are examined with regard to their negative 
environmental impact. Gruyelle accounts for the 
rise in blockchain technology, cryptocurrency, 
and Bitcoin mining in Kazakhstan, noting the 
detrimental environmental impact of these high 
energy consuming technologies, as well as how 
they may jeopardise Kazakhstan’s renewable 
energy goals. Following this, Russell weighs 
the economic benefits of green technology 
development against the environmental 
impact of minerals and metals used in to 
create these technologies. Finally, the report 
concludes with an overview of the financial, 
technological, infrastructure, and environmental 
recommendations presented throughout the 
report. Across the report, the themes of finance, 
technology, infrastructure, and the environment 
take priority in the examination of Kazakhstan’s 
future development with regard to the AIFC, 
emerging technologies, and green finance.
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Chinese investment since 2013 has  played a 
major role in updating agro-industry infrastructure 
in Kazakhstan. Though investment in the sector 
totals only 1% of total Chinese investment in 
the country, it has improved efficiency in crop-
processing and supported the development 
of new crops for export, including flax and 
lentils. The agricultural sector also has strong 
links to investment in transport infrastructure, 
which makes up 24%  of Chinese investment.7   
Moreover, there is a strong agricultural export 
connection between China and Kazakhstan, 
with Chinese investment encouraging the 
development of Kazakhstan’s 25 million hectares 
of arable land and 70 million hectares of pasture 
land, 70% of which currently lies untapped.8   

The development of land for agricultural use 
could have complex social and ecological 
consequences. A larger proportion of land was 
used for crop cultivation prior to the collapse 
of the Soviet Union in 1991, however much of 
that land was then abandoned in the decade 
that followed thanks to low crop yield and soil 
degradation.9 The reintegration of this land 
into agricultural production may compromise 
biodiversity due to the need to introduce high-
intervention farming techniques. Depending 
on the speed and nature of development, 
reintegration may also cause protest from 
Kazakh farmers. In the long-term, the social and 
ecological consequences of hasty reintegration 
may endanger investment returns. 

Sino-Kazakh cooperation has also extended 
to hydro-infrastructure. The most high-profile 
project was the Khorgos Dam, a US$11.17 
million dollar project carried out between 2018 
and 2020, and the Dostyk power station.10 The 
two nations share 24 transboundary rivers, 
and committed to the ‘rational utilization and 
protection of cross-border water resources’ 

Increasing the Yield: 
Chinese Investment, 
Greening Agro-Industry, 
and Hydro-Policy in 
Kazakhstan 
Aoife Cantrill

Agriculture and water management 
have been identified as key sectors 
in Kazakhstan’s transition to a Green 
Economy. Both industries are also 
highly vulnerable to climate change. 
This briefing addresses both issues in 
relation to Sino-Kazakh relations and 
Chinese investment in Kazakhstan. It 
recommends increased co-operation 
in response to COVID-19 and public 
protest over China’s use of the Ili River. 

State of the Field
As of 2020, 15% of the Kazakh workforce was 
employed in the agricultural sector.1 The industry 
is export-focused, ranking as one of the world’s 
top 10 wheat exporters,2 with an eye to expand 
the export of beef through subsidies from The 
World Bank as part of the Sustainable Livestock 
Development program.3 

Though Kazakhstan is considered a low-risk 
country on the World Risk Index of Climate 
Vulnerability (2019), its agricultural industry is 
vulnerable to changes in climate.4 Water scarcity 
and desertification are concerns for an industry 
that comprises around two-thirds (69.1%) 
of Kazakhstan’s annual water usage.5 As a 
consequence, the AIFC’s ‘Concept on Transition 
to a Green Economy’ identified ‘sustainable use 
of water resources’ and the ‘development of 
sustainable, efficient agriculture’ as two priorities 
for a sustainable transition to a Green Economy.6

"As of 2020, 15% of the Kazakh 
workforce was employed in the 

agricultural sector."

in the Joint Declaration on New Stage of 
Comprehensive Strategic Partnership between 
the People’s Republic of China and the Republic 
of Kazakhstan in 2015.11 However, the Chinese 
use of the Ili and Irtysh Rivers upstream has 
caused recent unrest amongst  Kazakh farmers. 
Concerns over irrigated cropland in the 
Chinese portion of the Ili, which increased by 
30% between 1995 and 2001, combined with 
frustration over the lack of jobs for Kazakhs 
produced by Chinese investment, provoked 
protests in Kazakh towns such as Almaty in March 
2021.12 The role of 2016 protests in the ban on 
the sale of agricultural land to foreigners, passed 
by Kazakhstan’s lower parliament in April 2021, 
shows just how influential protest movements 
can be in the formation of policy.13  

Given Chinese imports of Kazakh agricultural 
products, and the high reliance of the agricultural 
industry on water, cooperation should increase 
between Chinese and Kazakh organisations to 
improve water-use efficiency in the industry. 
These improvements would align with the 
efficiency focus of current investment and may 
alleviate social tension over water use at the 
Sino-Kazakh border. 

Dilemmas Downstream: Agro-hydro 
Interdependency 
24  rivers cross the Sino-Kazakh border, the largest 
of which are the Ili River in South Kazakhstan and 
the Irtysh River in the North. The River Ili serves 
Lake Balkhash, the largest lake in Kazakhstan, 
whose waters are in danger of splitting into 
several smaller lakes prior to 2060.14 Upstream 
activities, such as water-intensive rice farming in 
Xinjiang province and the pollution of the Irtysh 
River, have been blamed for water scarcity and 
biodiversity issues downstream in Kazakhstan.15 
The fate of the Aral Sea, which split into two lakes 
in 1989 following extensive depletion beginning 
in the 1960s, has drawn additional attention and 
urgency to the issue of water scarcity.16   

Recent protests over Lake Balkhash have 
expressed anti-Chinese sentiment, as farmers 
argue that the waters of the River Ili are being 
hoarded upstream on the Chinese side of the 
Sino-Kazakh border.17 Should the levels of water 
in Lake Balkhash run low, there would be a 
significant impact not just on crop cultivation, 
but also on the wellbeing of a third of 
Kazakhstan’s population who rely on the water 
source.18 The political pressure relating to this 
issue may provide incentive for bilateral talks, as 
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was the case following water-related protests in 
Kazakhstan in 1998.19 At this time, concerns over 
the construction of the ‘Kara Irtysh-Karamai’ 
canal led to a series of bilateral talks between 
1999 and 2001, resulting in the ‘framework 
agreement for the protection and utilization of 
transboundary rivers in Astana on September 
14, 2001’.20  

Desertification also has consequences for the 
green credentials of crops grown for the Chinese 
export market. The green credentials of flax, for 
example, decrease significantly in arid soil – with 
a greater need for chemical intervention using 
pesticides and fertilizers.21 For this emerging 
market to continue expanding in the coming 
years, and to meet targets of supplying 15-20% 
of wheat exports by 2025, the question of hydro-
infrastructure needs to be addressed. 22 

Running Dry: Managing Climate Vulnerability 
To deal with the issues outlined above, it is 
necessary to focus on the development of water 
infrastructure. Chinese investment has already 
made inroads in improving the collection and 
processing of crops through investment in 
Rapeseed oil production and the processing of 
camel and mare milk powder.23 Development is 
also needed to improve drainage – interventions 
the OECD argues would have immediate benefits 
for the Kazakh farming industry.24 Current water 
efficiency innovations are slated to cost US$8.5 

billion dollars in the run up to 2030, though 
improvements to irrigation and drainage are yet 
to be fully costed.25  

These problems are likely to be exacerbated 
by the COVID-19 pandemic, with Kazakhstan’s 
vulnerability to what has been called the ‘Triple 
Crisis’, a term used to describe the intersection 
of COVID-19, climate change and debt on low 
to middle-income countries.26 The impact is 
likely to be severe in the Kazakh agricultural 
sector, which is already seeing the effects of the 
pandemic. In the last year alone, the price of 
commodities in the sector has risen to its highest 
level since 2018,27 with The World Bank 2020 
Economic Update predicting that Kazakhstan’s 
economic downturn will have the largest impact 
in rural areas.28   

Foreign investment focused on increasing 
agricultural yield and water-use efficiency 
may stem this confluence of crises. China’s 
involvement with the United Nations Convention 
on Biological Diversity may provide incentive for 
promoting biodiversity not only domestically, 
but also bilaterally with border nations.29 There 
is also broader international interest in the issue. 
The introduction of The World Bank’s Sustainable 
Livestock Development Program in Kazakhstan,  
30 as well as The International Fund for Saving 
the Aral Sea, show that the issue of water scarcity 
is taken as priority both within the region and 

beyond.31 Beyond this, a team of UK researchers 
has shown how new technologies including 
‘marker assisted breeding, phenotyping using 
drones and cameras’ as well as technology-
assisted pipeline management, can significantly 
improve crop yield without compromising on 
sustainability.32  

In tandem, progress can be made on the 
measurement and governance of water use. 
Steps have already been taken in this direction 
with the creation of the Ministry of Ecology, 
Geology and Natural Resources in 2019, which 
includes measuring water developments within 
its remit.33 There is also potential to synchronise 
improvements in hydro-infrastructure with 
investment in systems to improve drinking water 
provisions, learning from the lessons of the 
‘Drinking Water’ program developed between 
2002 and 2010.34    

International precedent can also provide 
guidance. The success of the 1978 and 2008 
Franco-Swiss agreements on the Genevese 
aquifer demonstrates the benefits of regular, 
balanced cross-border co-operation focused 
specifically on water management with oversight 
from international organisations.35 The 2009 
Guarani aquifer agreement between Argentina, 
Brazil, Paraguay and Uruguay, meanwhile, 
shows how water management can converge 
proactively with water pollution monitoring and 
prevention. There may also be lessons to be 
learned from the UK, as it attempts to negotiate 
a politically controversial transboundary water 
management agreement with the Republic of 
Ireland in the aftermath of Brexit.36  

 - Recovery from the current public 
health and economic crisis should incorporate 
consideration of climate issues to safeguard 
agricultural yield and investment return up to 
2050. 

 - There is room for further development of 
Kazakh agricultural resources. The development 
of these resources needs to prioritise ecological 
preservation and the concerns of Kazakh farmers 
to safeguard investment for the long-term. 

Given the existing agricultural ties between the 
nations, this could be an area of mutual benefit 
for China and Kazakhstan. 

 - Further cooperation is needed 
between China and Kazakhstan on the issue 
of transboundary rivers and Lake Balkhash. 
This cooperation should recognise the 
interdependency of an efficient, green 
agricultural industry with sustainable water 
supply in Kazakhstan. International precedents 
such as the 2009 Guarani aquifer agreement can 
provide a template here. 

"Given Chinese imports of Kazakh 
agricultural products, and the high 
reliance of the agricultural industry 

on water, cooperation should 
increase between Chinese and 

Kazakh organisations to improve 
water-use efficiency in the industry."
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Kazakhstan's Green Bond 
Market: Assessing its 
Inception, Current State, 
and Goals for Further 
Development
Katya Yan and Julia Irvin

In 2020, Kazakhstan set up a green 
bond market to energise investment 
into green projects as part of its 2050 
development strategy. The market’s 
initial launch has proved encouraging. 
However, further action is required if the 
market is to be developed to the level 
where it can attract international issuers. 
The following case study will recommend 
further steps to encourage development, 
including: energising participation by 
banks as well as Kazakhstan’s sovereign, 
pension and insurance funds; developing 
the market to attract international 
issuers in collaboration with the U.K.; 
and prioritising  the development of 
the green bond market in Kazakhstan’s 
COVID-19 recovery strategy.

Green bonds are a type of debt security similar 
to most conventional debt instruments, but they 
are distinguished by the environmentally-friendly 
nature of the projects in which they invest.1 
These projects derive their classification from 
the Ministry of Ecology and include investments 
related to renewable energy, energy efficiency, 
green transport, and others.2 One feature of this 
type of investment is that an individual project’s 
viability is not only assessed with respect to 
its chances of financial success, but also with 
regard to its sustainability and environmental 
impact.3 This innovation in debt security 

reflects a wider trend in the financial market, 
where investors are becoming increasingly 
aware of the need to prioritise environmental-
friendliness in their investment decisions.4 
However, at present, the environmental impact 
of an investment opportunity has not risen to 
the level of importance that it makes or breaks 
decisions for investors.5 This is due in part to the 
fact that the high funding rate and high risks of 
these investments make them less attractive to 
investors from a financial standpoint.6 Although, 
as will be discussed later on, progress is being 
made by addressing these concerns through 
partnerships with large institutions such as 
the United Nations Development Programme 
(UNDP) in order to subsidise the rates or principal 
of these bonds.7 

A particular strength of green bonds as they 
have been developed in Kazakhstan thus far is 
that they have not been concentrated in any 
one renewable energy subsector, but represent 
a wide range of projects across both size and 
industry. A major factor in the development of 
the green bond market in Kazakhstan has been 
the collaboration between the Damu Fund 
and the UNDP in facilitating bonds for small 
and medium-sized renewable energy projects 
with coupon rates subsidised by the UNDP.8 
Additionally, green coupon bonds issued on the 

AIX have been afforded to businesses ranging 
from medium-sized to micro, the most important 
factor being that the projects they implement are 
green.9 According to the Director of the Agency 
for the Regulation and Development of the 
Financial Market’s Securities Market Department 
of Kazakhstan, Gulchekhra Talkambayeva, 
projects which may benefit from green bonds 
extend as far as those making the use of natural 
resources more efficient, lessening negative 
environmental consequences, raising the 
efficiency of energy use, conserving energy, and 
either tempering or creating means for adapting 
to the negative impacts of climate change.10  
Some more specific examples of typical projects 
which would be eligible to benefit from green 
bonds include those which improve the energy 
efficiency of small businesses and residential 
buildings or which seek to build large renewable 
energy generating facilities.11 Additionally, 
these bonds are also expected to target more 
rural, localised projects as well by providing 
for peasants, farms, and small to medium-
sized businesses. These projects are regionally-
targeted, with biomass-powered boiler houses 
running on pressed straw being funded in the 
north of Kazakhstan and solar power generation 
or solar-powered water heating being funded in 
the south.12 The implementation of these green 
bonds can also be expanded to much bigger 

projects in large centres such as updating 
entire heating and electric networks or setting 
up renewable energy generation.13 Altogether, 
these projects represent a wide array of 
development opportunities. One should expect 
that this diversity will only serve to broaden 
Kazakhstan’s sustainability efforts and improve 
the country’s likelihood of achieving its 2050 
goals.

In spite of this progress, it is also important 
to note that the green bond market has been 
established in Kazakhstan with goals which 
extend beyond the direct benefits of this type 
of investment. These goals were most clearly set 
out by the Strategy “Kazakhstan-2050” which 
outlines that, by developing green infrastructure 
and finance, the government hopes that this 
development will spur economic growth by as 
much as 500,000 new jobs, a 3% increase in GDP, 
the development of new industries and service 
sectors, and an increase in the population’s 
quality of life by 2050.14 In addition to this, 
broader developmental goals include wider 
socio-economic development on the whole 
and the realisation of Kazakhstan’s sustainability 
goals set out in the Paris Climate Accords.15 
Furthermore, Kazakhstan’s green bond market 
was established not only with the domestic 
market in mind, but also with the aim of growing 
to the level that it can draw foreign issuers into 
the local market.16 Given the tremendous size of 
the green bond market globally, the introduction 
of international investment into this arena 
would supercharge these efforts. By the end 
of 2019, the total volume of green bond issues 
worldwide had already amounted to US$250 
billion dollars.17 If successful, the incorporation 
of international players into Kazakhstan’s green 

"However, at present, the 
environmental impact of an 

investment opportunity has not 
risen to the level of importance that 

it makes or breaks decisions for 
investors."
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bond market should stand to spur tremendous 
financial growth for the country. 

While the expected benefits of the establishment 
of the green bond market are clear, it is worth 
reviewing how the development of this market 
has progressed since its inception. On 11 
August 2020, the first green bonds, amounting 
to a total of 200 million tenge, were placed for 
issue on the Astana International Exchange (AIX) 
by the Damu Entrepreneurship Development 
Fund with UNDP coupon rate subsidisation.18 
Promisingly, the entire volume was purchased 
within the first thirty minutes of their placing.19  As 
encouraging as this is for market development, 
it is worth noting that the bonds were purchased 
exclusively by brokerage companies.20 As 
discussed previously, there are risks to this new 
debt security which leave banks and insurance 
companies more wary of making the investment 
due to their high funding rate and high risks.21 
However, steps such as the subsidisation of bond 
coupon rates by the UNDP by as much as 12% 
inclusive are instrumental in reducing investment 
risk and incentivising purchase for these entities. 
22 Another major success was seen with the 
placement of a second volume of green bonds 
on the Kazakhstan Stock Exchange (KASE) by 
the Asian Development Bank for nearly 14 billion 
tenge.23 The placement of these green bonds on 
the AIX and KASE is monumental in proving their 
success in appealing to investors locally. This 
can be credited to the issuer’s stable financial 
indicators, high credit ratings, and an attractive 
framework for bond placement.24 Furthermore, 
the placing of these bonds has set an important 
precedent for raising the environmental 
and sustainability standards of Kazakhstan’s 
investment climate. The aforementioned 
growing sentiment among Kazakhstani investors 
that their investment decisions will come under 
increasing pressure driven by environmental 
concerns finds a concrete opportunity for action 
in the development of the green bond market.25 

This leads one to question how the market will 
continue to develop from this point forward. 
Fortunately, green bonds benefit from certain 
qualities which will encourage the growth of the 

green bond market by nature of their design. 
The first example of this is the benefits derived 
from the involvement of the AIFC’s Green 
Finance Centre in assisting issuers, investors, 
and market players more broadly in the run-
up to their AIX green bond issuance.26 This aid 
provided by the Green Finance Centre includes 
services extending as far as payment for the 
prerequisite external green bond review so that 
the issuers are not burdened by its cost.27 In the 
case of the first two volumes of green bonds 
issued on the Kazakhstani market and raised as 
examples above, the maturity of their securities 
was limited to periods of two and three years 
even though the projects they were slated to 
finance, the construction of three solar power 
plants, were expected to extend for as long as 
14 years.28 The success of this model is derived 
from the fact that the opportunity for short-
term financing is more attractive for investors 
and allows for greater room for the borrower 
to service their debt.29 Additionally, the green 
bond market stands to benefit further from the 
financial incentives provided for green energy 
more broadly.30 For instance, if a company 
which constructs renewable energy generation 
facilities by reasoning of project auctions of 
green capacities issues a volume of green 
bonds, because that type of renewable energy 
marketing is supported by particular privileges 
and guarantees, the company is further protected 
from certain risks of the market.31 Finally, while 
incentives such as the coupon subsidisation 
provided by the UNDP work to draw investors in 
initially, it is the increasing itch among investors 
to improve the sustainability of their portfolios, 
reinforced by the existence of the green bond 
market itself, which will continue to propel the 
development of this debt security forward.32  

Altogether, there are a number of factors which 
indicate that the design of the Kazakhstani green 
bond market has been developed well enough 
that it will continue to grow. Although, this does 
not mean that there is not still room to further 
increase the viability of the green bond market 
to ensure its development moving forward. 
Kazakhstan ranks among the most energy-
intensive economies globally33, and progress 
must be made to develop green finance in the 
country as extensively as possible in order to 
satisfy its international commitments set out in 
the Paris Climate Accords and the international 
2030 Agenda for Sustainable Development.34 
In light of this, I propose the following 
recommendations:

Recommendations
- The green bond market will not be 
able to develop to an international level if its 
issuers remain limited to brokerage companies 
- greater institutional participation is required. 
In order to account for this, Kazybayev (in 
Bekmagambetova) suggests implementing an 
ESG investment mandate for entities such as 
Kazakhstan’s sovereign, pension, and insurance 
funds.35  
- Further to this, it is critical to develop 
bank participation in green bond issuance. In 
an interview with Kapital, Asel’ Nurakhmetova, 
the General Director of the AIFC Green Finance 
Centre, specifically recommended mobilising 

the Kazakhstani government, financial regulator, 
and development institutions in order to 
increase the participation of the banking sector 
in the AIFC and promote bank issuance of green 
bonds.36 China implemented a similar strategy 
in developing its own green bond market to 
much success. Today, Chinese banks account 
for upwards of 40% of total banks worldwide 
issuing green bonds and over 50% of the total 
amount of green bonds issued globally. Clearly, 
the potential for growth among not only the 
green bond market, but Kazakhstan’s financial 
market more broadly is substantial. 
- While the aforementioned example from 
China speaks primarily to the potential for green 
bond market development through greater 
participation of Kazakhstani banks, it also 
displays the tremendous financial opportunities 
for issuer development outside of Kazakhstan’s 
borders. While Kazakhstan’s green bond market 
will have to rely on domestic issuers for the time 
being as it continues to develop, the broader 
opportunities afforded by the global green bond 
market should not be forgotten. In line with 
long-term goals already set-out by Kazakhstan’s 
government, every effort should be made to 
develop this market to international standards 
as quickly as possible so that sustainable 
development in Kazakhstan can take advantage 
of the opportunities provided by foreign issuers.
- Kazakhstan would also stand to benefit 
from further international cooperation with 

"However, at present, the 
environmental impact of an 

investment opportunity has not 
risen to the level of importance that 

it makes or breaks decisions for 
investors."
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respect to its green bond market more broadly. 
This could include further collaboration with 
the United Kingdom. The role of the UK as a 
regulatory force in Kazakhstan’s financial market 
is already well established with the AIFC acting 
as an English Common Law legal enclave.37 
Currently, the UK is taking ambitious first steps 
in developing its own green bond market. The 
country is set to issue a minimum of GBP15 billion 
pounds in green gilts by the end of this year, 
with its sights set on becoming a global green 
finance leader.38 The timely emergence of both 
Kazakhstan and the UK onto the global green 
bond market will provide ample opportunity for 
mutual cooperation and exchange as these two 
countries move forward together.
- While the current COVID-19 pandemic 
presents serious challenges across the board, 
Kazakhstan’s transition to a green economy 
must not be sidelined in the recovery efforts, 
including the development of the green 
bond market. For all of the benefits which this 
economic transition is predicted to endow, 
including job creation, economic diversification, 
environmental recovery, and quality-of-life 
enhancement, one would be remiss to attempt 
a recovery from the pandemic while forgoing 
the tremendous benefits the green economic 
transition will contribute toward that goal.39 
Moreover, the pandemic has not rendered null 
multilateral international agreements such as 
the Paris Climate Accords or the commitments 
Kazakhstan made internationally as a part of 
these agreements, thus Kazakhstan should 
continue to develop its green bond market and 
green finance more broadly in order to meet 
these goals and ensure further opportunities for 
international collaboration in the future.40 
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Among Kazakhstan’s chief 
development goals, as stated by 
the Astana International Finance 
Center (AIFC), is the elevation of its 
international position as an investment 
destination, with the AIFC becoming 
a key platform for sustainable 
development in the region, notably 
by encouraging the development 
of innovative financial technologies 
and services1 which would bring 
Kazakhstan to the forefront of the 
Fourth Industrial Revolution (4IR). 
Blockchain technology is one of these 
key innovations.

Blockchain technology is notably used in the 
mining of cryptocurrencies, such as Bitcoin, and 
Kazakhstan is unquestionably at the forefront of 
global cryptomining as it boasts an important 
comparative advantage. Its geographical 
location, climate, but mostly its large electricity 
surplus—rendering Kazakhstani electricity prices 
exceptionally low—make Kazakhstan an ideal 
destination for large cryptomining facilities, such 
as the Ekibastuz facility, and for the relocation of 
mining companies, notably out of China after the 
Chinese government announced a “crackdown” 
on the cryptomining in May 2021. This paper 
will examine the place of cryptomining industry 
in Kazakhstan’s sustainable development, 
noting the two-fold problematic nature of the 
industry’s tremendous hunger for electricity: 
that Kazakhstan’s electricity, although plentiful, 

remains largely produced by non-renewable 
energy sources with high carbon emissions, and 
that high energy consumption is embedded in 
the very essence of cryptomining. 

This paper will give brief recommendations 
centring on the importance of Kazakhstan and 
the AIFC putting the country’s sustainable 
development goals ahead of lucrative 
industries that might entrench their economy 
into an unsustainable model of high and rapid 
energy consumption, where the environmental 
externalities of the high carbon industry that is 
cryptomining are transferred onto Kazakhstan 
from other Silk Road countries, notably China. 
In order to remain focused on its sustainable 
development objectives, Kazakhstan should 
plan to accelerate its transition to clean energy, 
and the AIFC should make a clear distinction 
between blockchain—a technology which it 
rightly sees as having potential for alternative 
development, economic diversification, and 
the development of a digital economy—and 
cryptomining, especially “proof-of-work” 
validation currencies such as Bitcoin. 

1. The AIFC, Transforming Kazakhstan into a 
Financial Technology Hub at the Heart of the 
4IR.
The AIFC aims to contribute to the development 
of Kazakhstan, and the entire region, by placing 
the country at the forefront of 4IR, characterized 
by a heightened use of technologies—notably 
fintech—which will ‘blur the lines between 
the physical, digital, and biological spheres’,2 
bringing about a new development paradigm. 
Within this revolution, Kazakhstan is to become 
the logistical and financial hub of Central Asia, 
while committing to the sustainable and inclusive 
development of the region.3  

To prepare for 4IR, the AIFC FinTech branch, 

Sustainability of 
Blockchain Technology 
and Cryptomining at the 
Center of the Silk Road: 
Kazakhstan
Lea Gruyelle

"Kazakhstan is unquestionably at the 
forefront of global cryptomining as 
it boasts an important comparative 

advantage."

comprising different actors in the public and 
private sectors who focus on the technological 
aspect of 4IR, sees blockchain technologies as 
the core of 4IR, enabling banks to become digital 
banks.4 In 2017, the AIFC created a working 
group with Deloitte, Waves (a decentralized 
platform for crowdfunding and the creation of 
digital tokens trading on blockchains), Juscutum 
(a law firm in Ukraine) and Kesarev Consulting 
(a consulting firm in the Commonwealth of 
Independent States region) to develop an 
ecosystem enabling the use of blockchain by 
proposing legislation regulating cryptocurrency 
transactions in the region5  and to improve the 
investment climate for innovative technologies.6 
Nathalia Sheiko, partner of Kesarev Consulting 
said: 
 
 Kazakhstan became the second 

country in the world, after Japan, which 
recognized the need for the development 
of the cryptocurrency market system at the 
governmental level. The development of 
the digital currency market on the basis of 
the Astana International Financial Center 

is the first step towards a creation of a full-
fledged ecosystem for the digital economy in 

Kazakhstan.7 

The AIFC has an entire regulatory system for 
innovative projects, including blockchain.8 It 
also signed a memorandum on cooperation and 
partnership with Waves with the same aim; to 
create an advanced ecosystem to use blockchain 
and promote blockchain technologies in 
Kazakhstan. In 2017, the Kazakhstan Blockchain 
and Cryptocurrency Association also applied 
to receive status as a legal entity to promote 
the use of blockchain technology ideas and 
draft legislation relevant to the field. In 2019, 
the AIFC signed a partnership with the World 
Economic Forum Center for the Fourth Industrial 
Revolution and identified its areas of priority for 
development within the 4IR, one of these being 
Blockchain.9   

These partnerships all showcase Kazakhstan’s 
assumption of a central place in the digital 
market.10 It is important to note that these steps 
are taken against the backdrop of announced 
commitments to sustainable development: the 
Governor of the AIFC, Kairat Kelimbetov,  said 
that the Centre was pleased to join the World 
Economic Forum’s 4IR Center to support the 
country’s ambitions in becoming ‘one of the 
safest, most stable, ecologically sustained 
[emphasis added] states of the world with a 
dynamically developing economy…taking the 

Image 1: The Ekibastuz mining facility, image courtesy of Enegix
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lead in advancements in digital technologies.’11   
 
2. What is Blockchain? 
As we outline the importance of blockchain in 
the AIFC’s plan for Kazakhstan in the 4IR, it is 
worth taking a moment to introduce—briefly—
blockchain technology, and how it relates to 
cryptocurrency. “Blockchain” is the mechanism 
upon which cryptocurrencies rest, including 
Bitcoin, Ethereum, and countless others. It is also 
known as Distributed Ledger Technology (DLT). 
In simple terms, DLT is a ledger upon which 
digital transactions are recorded and stored into 
“blocks.” Once full, each secured block is linked 
chronologically and cryptographically, forming 
a chain which becomes an immutable, tamper-
resistant record of transactions.12 Recording 
transactions in this way removes the need for a 
trusted third party13 such as a bank. Indeed, no 
single entity controls this network, all members 
can view the recorded transactions and, crucially, 
it is secured by all members of the network. Once 
a block is filled with transactions, to "lock" and 
include it into the immutable record (the chain), 
members of the network search for a key which 
requires testing an infinite number of inputs into 
a function to arrive at an output with certain 
pre-determined characteristics (for example, it 
should start with 000). When a member finds 
the key, they get rewarded with digital tokens, 
or coins. This process is known as mining.

Blockchain, therefore, is a technology which 
relies on participants rather than a trusted 
third party to produce records, and it is used 
in cryptocurrency mining and transactions, 
but that is not the only application it can 
have. The technology is sometimes used in 
highly-regulated business environments such 
as central banks for the production of digital 
currencies.14 Scholars have also explored how 
it can be used in digital assets, in services, in 
supporting infrastructure development, and 
even for socially and environmentally beneficial 
ends15 or to combat corruption.16 It is therefore 
important to understand blockchain technology 
and cryptocurrency mining as two highly 
interrelated but discrete things. Kazakhstan 
places blockchain technology at the center of 

its development towards 4IR, but it also has an 
important presence in the cryptomining industry, 
notably due to the openness of its government 
to the industry (even though this has not always 
been the case17) and its electricity surplus, 
which renders Kazakhstani electricity among the 
world’s cheapest. 

3. Kazakhstan’s Comparative Advantage in 
Cryptomining: Cheap Electricity.
Kazakhstan has taken important steps to place 
blockchain technology and fintech at the center 
of its development. Steps have also been taken 
to make the mining of cryptocurrencies integral 
to its technological and economic development, 
as it helps secure an important tenet of 
Kazakhstan’s development path as envisioned 
by the AIFC: economic diversification.18 The 
country thus has strong incentives to ‘leverage 
its low electricity prices and bring in new waves 
of crypto miners.’19 In Kazakhstan, cryptomining 
was not taxed until 2020, when a 15% tax 
was imposed to help mitigate the economic 
consequences of COVID-19.20 It currently 
ranks fourth amongst countries with the most 
cryptocurrency mining, and cryptomining is 
currently the most developed industry using 
blockchain technology in the country.

Exemplar of the country’s exceptional industry 
is the Ekibastuz facility of the bitcoin mining 
company Enegix, which opened in September 
2020 and is one of the largest mining facilities 
in the world ‘with output to rival a small power 
station.’21 It is built on 15ha of privately-owned 
land, employs 160 people, and has an on-site 
power substation for an uninterrupted supply 
of energy from a national operator.22 Enegix’s 
website clearly describes Kazakhstan as ‘one of 
the best places in the world for mining bitcoin’ 

"The development of the digital 
currency market on the basis of the 

Astana International Financial Center 
is the first step towards a creation 
of a full-fledged ecosystem for the 
digital economy in Kazakhstan."

because it protects investors, has an excellent 
geographic location, and mostly, a growing 
surplus of electricity.23 In the introductory video 
posted by Enegix before the completion of the 
project, Enegix pledges to build the largest farm 
in the CIS region, ‘and the whole world.’24  

Kazakhstan has an estimated annual electricity 
surplus of 3,000 to 4,000MW according 
to sources.25 This allows miners to secure 
exceptionally competitive electricity prices 
which ‘may be within the lowest 5% of electricity 
rates globally.’26 Considering the enormous 
electricity consumption of mining bitcoin, this 
advantage is non-negligeable and has attracted 
miners from other countries.

BIT Mining, a Shenzhen-based Chinese 
cryptomining firm, has notably prepared to 
move its facilities to Kazakhstan after the 
Chinese government announced a ‘crackdown’ 
on bitcoin mining and trading behaviour.27 
The firm has entered into an agreement with a 
Kazakhstani company, and they will work together 
on the construction of a new mining facility in 
Kazakhstan. According to some reports, BIT 

Mining would own 80% of the equity shares, and 
the Kazakhstani entity the remaining 20%. When 
fully operational, the bitcoin farm is expected to 
reach a total capacity of 100MW. BIT is said to be 
investing CNY60 million yuan (around US$9.33 
million dollars) into the project.28 Service 
agreements were also signed with Kazakhstani 
companies for the mining equipment. Since the 
announcement of the crackdown, companies 
have been planning to move to Kazakhstan 
‘overnight.’29 The massive surge in investment in 
cryptocurrency mining in Kazakhstan has caused 
observers to wonder whether Kazakhstan could 
leave its number four position to become one 
the top three miners of cryptocurrency globally, 
which were the United States, China, and Russia 
as of April 2020,30 with China accounting for 65% 
of the global Bitcoin Hashrate31,32 (a measure of 
the processing power used for the network to 
verify transactions and mine new tokens), and 
Kazakhstan for 6.17%.

4. The Energy Cost of Cryptomining. 
Why is China cracking down on Bitcoin?
In May 2021, China’s State Council’s Financial 
Stability and Development Committee (chaired 

Image 2: Enegix website on Ekibastuz facility, and the cryptomining industry in Kazakhstan
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by Vice Premier Liu He) announced that the 
government will ‘crackdown’ on bitcoin mining 
and trading.33 After the Committee’s statement, 
Bitcoin prices fell by 20% overnight. This comes 
after the volatility of the price of Bitcoin having 
already been exacerbated by comments made 
by Elon Musk, who announced that Tesla 
would not, after all, accept bitcoin as a form 
of payment.34 Operations in China have largely 
been located in Inner Mongolia, Sichuan, and 
Xinjiang. Inner Mongolia, the country’s second 
largest coal producer, had been calling for a more 
comprehensive reporting of local bitcoin mining.  
35 Inner Mongolia and Sichuan are now moving 
to shut down mining sites.36 The crackdown 
stems from the warnings issued by Chinese 
state-backed financial associations about the 
volatility of cryptocurrencies37, but also China’s 
goal to meet its environmental targets, such as 
carbon neutrality by 2060.38 Miners, therefore, 
are scrambling to move, and Kazakhstan, with its 
low electricity prices and proximity to Xinjiang, 
is an advantageous destination.39 
 
It is worth noting that what China is cracking 
down on is bitcoin mining, not blockchain 
technology, or digital currency in general. The 
People’s Bank of China is designing its own 
Central Bank Digital Currency (CBDC), the eCNY, 
taking the lead with the most advanced CBDC 
project among several Central Banks around 

the world, exploring issuing CBDCs as a public 
sector alternative to privately-issued forms of 
digital money (such as Bitcoin).40 This includes 
Kazakhstan which is making plans for a digital 
Tenge.41  

How much energy does Bitcoin use?
Cryptomining and blockchain technologies use 
a tremendous amount of energy. Mining bitcoin 
alone, uses around 117.60 terawatt-hours a year 
(TWh).42 Bitcoin represents 0.54%43 of the world’s 
electricity consumption, using more energy 
annually than Argentina, the Netherlands, or the 
Philippines.44  

According to the Cambridge Bitcoin Electricity 
Index, it would be the 33rd highest electricity-
consuming country in the world. Kazakhstan is 
36th, using only about 78.9% in electricity of what 
Bitcoin uses globally.45 Cryptocurrency mining 
needs massive amounts of energy to run the 
computer servers required for the calculations 
behind the securitization of the blockchain, as 
well as for the air conditioning necessary to cool 
the mining data centers.46  

Why is it worrying?
Although Kazakhstan’s supply of electricity 
is plentiful, the power-hungry nature of 
cryptomining and blockchain technologies 
is important to take into account, especially 

considering Beijing’s recent crackdown on 
Bitcoin, which is at least partly a measure to 
allow China to meet its environmental targets. 
Kazakhstan’s objective is to increase the country’s 
electricity production by renewable energy 
sources to 30% of total energy production by 
2050.47 However, it is still far from that objective, 
being at slightly above 1% as of 2018.48 In 
short, with such little renewable energy in use in 
Kazakhstan, the amount of electricity domestic 
cryptomining consumes is matched almost 
directly in CO2 emissions. 

Moreover, high energy consumption is not only 
associated with blockchain technology but is 
integral to the essence of cryptocurrencies which 
use what is called ‘proof-of-work’ validation 
methods, chief among them being Bitcoin. 
As explained above, when transactions are 
recorded onto the ledger, or blocks, in order to 
be locked securely, all members of the network 
simultaneously search for the input to a function. 
This search itself consumes a lot of electricity, 
as computers run all possible combinations 
of numbers until one member finds the right 
input.49 This type of blockchain technology is 
therefore inherently energy consuming, even if 
there are ways to use the technology in smaller 
networks which may alleviate this. Bitcoin 
furthermore operates with a validation system 

called ‘proof-of-work.’ Proof-of-work incentivizes 
all miners on the network to continuously scan 
for the input value with the first miner to find 
it being the winner.50 The amount of ‘tokens’ or 
‘coins’ the winner earns is determined according 
to the amount of CPUs, time, and energy that 
the miner has used to find the value.51 In simple 
terms, under this system, miners are incentivized 
to run as many CPUs as possible at once, using 
as much electricity as possible, as long as its cost 
does not outweigh the benefits. This means that 
in Kazakhstan, with such low electricity prices, 
as long as the price of bitcoin is rising, miners 
can afford to run an enormous number of CPUs, 
and use an enormous amount of electricity 
before the cost outweighs the rewards of proof-
of-work. The more value the coin has, the more 
miners, and the more work is required to reap the 
rewards. All this compounds into a system that is 
structurally designed to use as much electricity 
as possible. Other cryptocurrencies, such as 
Ethereum, are moving from proof-of-work to 
proof-of-stake which uses less energy because 
it selects members at random to secure the 
blockchain.52 There are many other algorithms 
that use less energy than proof-of-work and some 
researchers argue that cryptomining should be 
regulated accordingly to reduce emissions.53  

Blockchain technology uses a high volume of 

Image 3: Average Monthly Share of Total Hashrate by Country. Source: CBEI

Image 4: Country ranking, with Bitcoin as a fictional country, by electricity consumption per year. Source: CBEI
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electricity, cryptomining uses, by design, an 
enormous volume of electricity, and Kazakhstani 
electricity, though plentiful, is still produced 
through non-renewable and carbon-emitting 
methods. It is important to consider these factors 
when considering the place that blockchain 
fintech can take in Kazakhstan’s development 
plan, and cryptocurrency mining in Kazakhstan’s 
economy. 

5. Conclusion and Brief Recommendations. 
Kazakhstan and the AIFC have ambitious 
energy transition plans and are committed to 
the Sustainable Development Goals, making it 
important not to entrench the country in a reliance 
on its surplus cheap electricity which could 
slow down its transition to a more renewable 
energy mix. In order to embrace the 4IR and its 
fintech, the AIFC has to make a clear distinction 
between using blockchain technology and 
mining cryptocurrency, especially cryptocurrency 
with proof-of-work validation systems, which 
it should consider regulating. It should also 
provide expert advice on how to use blockchain 
technology within a sustainable framework of 
energy production and consumption. 

- Firstly, Kazakhstan should accelerate its 

energy transition to meet its 2030 and 2050 
targets, without allowing the high volume of 
lucrative investment in cryptomining facilities to 
distract institutions from their goals. 
 o Kazakhstan is committed to the United 
Nations’ Sustainable Development Goals (SDGs) 
and has nationalized indicators monitoring 
their progression in the country. Evaluating 
Kazakhstan’s cryptomining industry along the 
lines of SDG 7 and 13 indicators would help 
the Green Finance Center of the AIFC achieve 
its goal to bring investment to sustainable 
ventures.54 

- As Kazakhstan aims to be at the forefront 
of the 4IR with the use of fintech, such as 
blockchain, at the centre of its innovative 
approach to development, governance, and 
finance, it is important to make the distinction 
between investing in blockchain technology 
and investing in cryptomining, especially 
cryptomining with “proof-of-work” validation. 
 o Some scholars have studied whether 
energy-efficient crypto-mining could be achieved 
in the future, but the research seems inconclusive 
so far.55 Blockchain technologies, however, 
are differently perceived. Researchers have 
advocated for the use of DLTs in governance for 

sustainable development,56 however, this could 
prove counter-productive if the technology itself 
is harmful to the environment.57 Accelerating the 
energy transition is therefore important, but so is 
regulating the use of the technology to minimize 
consumption, and ‘motivate a switch’ in the type 
of DLT used to a less energy-intensive model.58 
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This case study addresses the use 
of blockchain for anti-corruption in 
the context of Kazakhstan and in 
relation to the Belt and Road Initiative. 
It finds that blockchain is worth 
further investigation with the specific 
goal of anticorruption in mind, 
and can furthermore complement 
the Kazakhstani government’s 
existing measures and respond to 
recommendations made by the 
OECD.

Introduction:
Transparency International, which produces 
the Corruption Perceptions Index (CPI), 
simply defines corruption as ‘the abuse of 
entrusted power for private gain’.1 This is 
not an issue that is particularly novel in the 
case of Kazakhstan; Kazakhstani authorities 
have previously recognised the importance of 
reducing corruption in all areas of governance, 
with President Nazarbayev highlighting its 
reduction as a priority for his government as far 
back as 2013.2  The relative success of measures 
implemented thus far is reflected in Kazakhstan’s 
jump in the CPI, from 122nd place in 2017 to 
94th in 20203. A problem does remain of course; 
different forms of corruption cannot necessarily 
be effectively addressed by the same strategies. 
Schemes such as the implementation of 
e-government services, for example, are able 
to limit petty corruption in low-level interactions 
between private citizens and officials, but do 
little when it comes to more serious corruption 
within higher echelons of government.4 At this 
level, far larger sums of money are involved 
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and can range from departmental budgets 
to large-scale infrastructure contracts, and 
agreements with foreign firms. The latter is 
particularly relevant when it comes to Chinese 
funded projects related to the Belt and Road 
Initiative (BRI), with Kazakhstan being the largest 
recipient of Chinese funds in Central Asia-  an 
existing dataset produced by OUSRS indicated 
their value to be $8.43 billion between 2013 and 
2019.5 A potential technology-based solution 
which could complement the e-government 
scheme and address its shortcomings is the use of 
blockchain, a key component of cryptocurrency. 

The current state of corruption in Kazakhstan:
When compared to other Central Asian 
countries, Kazakhstan is a standout in terms 
of the effectiveness of its anticorruption 
response, being 30 places ahead of its nearest 
contender, Kyrgyzstan, which ranks 124th in 
the CPI. Meanwhile, Uzbekistan, Tajikistan and 
Turkmenistan rank at 146th, 149th, and 165th 
respectively.6 It is also interesting to note that 
Kazakhstan receives nearly as much Chinese 
investment as all of these other countries 
combined, which altogether received $9.24 
billion in the same timeframe between 2013 and 
2019.7 There are, of course, plenty of other factors 
which explain this correlation, not least of which 
Kazakhstan’s enormous size and endowment of 
natural resources, including by far the largest 
proven oil and coal reserves in the region.8 That 
being said, anticorruption undeniably helps to 
facilitate external investment, with corruption 
being a concern raised by Chinese investors.9  
 
In spite of improvements thus far, it is also 
important to highlight the fact that, whilst 
impressive in the context of Central Asia, 
Kazakhstan’s CPI score of 3810 is lacklustre on 
a global scale. Moreover, there were several 
areas in which there was judged to be a “lack 
of progress” by the OECD at the time of its 
2019 analysis of Kazakhstan’s corruption levels.11 
Consequently, further measures are particularly 
necessary in the areas identified as lagging 
behind, such as ‘access to information’ or 
‘detection of corruption crimes’.12  

Corruption’s Relevance to the BRI:
Interestingly, a common perception among 
the Kazakhstani public actually associates BRI 
initiatives with domestic corruption and is often 
linked to anti-government frustration.13 In this 
context, corruption is not viewed in terms of 
its negative economic effects nor its damaging 
impact on foreign investment. Instead, it is seen 
as an expression of the government’s failure to 
look after its own citizens against the interests of 
Chinese corporations, which have largely failed 
to ingratiate themselves among the country’s 
populace in the face of ingrained anti-Chinese 
sentiment.14 Meanwhile, scandals have come to 
be viewed in conjunction with increased Chinese 
visibility and influence in Central Asia.15  

Is blockchain/cryptocurrency an appropriate 
solution?
Most of the potential benefits presented by 
cryptocurrencies, ranging from anti-corruption 
to anti-money laundering, stem from the 
underlying blockchain technology utilised within 
them.16 Blockchain itself is essentially a highly 
secure method for storing records, and relies 

on a ledger being duplicated and distributed 
among different computer nodes (for further 
explanation, see Gruyelle’s case study).  17 It 
follows that blockchain has applications other 
than those which are solely currency-related. 
It has, for example, been implemented to 
improve Georgia’s land registry system and 
in the United Nations High Commissioner for 
Refugees’ (UNHCR) system for identifying and 
registering refugees.18 This suggests that the 
technology could be useful to Kazakhstan’s 
existing e-government operations as well as 
other dedicated anti-corruption measures. 

As for those dedicated measures, blockchain 
arguably has a potential use in various areas 
identified by the OECD report on the state of 
corruption in Kazakhstan. One area in which the 
government has been assessed to have made 
‘no progress’ as of 2019 is the detection of 
corruption crimes, with the government failing 
to comply with recommendations previously 
made in relation to financial monitoring and 
creating a central register of bank accounts.19 If 
we consider the application of blockchain here, a 



30 31         KAZAKHSTAN’S STEP FORWARD KAZAKHSTAN’S STEP FORWARD

key feature apparent in various cryptocurrencies 
is the fact that every single interaction and 
payment is recorded and is practically impossible 
to alter. Such a record could then be utilised in 
the creation of a central register of transactions 
for the accounts of government officials and 
public servants and be used to identify corrupt 
activity.20  

This specific function would also be applicable 
in the context of public procurement, which 
despite seeing progress with respect to some 
measures recommended by the OECD report, 
saw very little with respect to others, with the 
‘regular publication of up-to-date procurement 
information in open data formats’21 being of 
particular relevance. What is known as a ‘public, 
permissioned blockchain’, meaning that a 
blockchain is entirely open to read, but can only 
be edited by a permissioned group, could form 
the basis of a publicly accessible provenance 
registry.22 A relevant real-world example here is 
the use of blockchain by a London-based start-
up in the tracing and ethical sourcing of raw 
materials, although there are many others cited 
in a report by the United Kingdom’s Department 
for Business, Energy and Industrial Strategy, 
which could provide a springboard for future 
UK-Kazakhstan cooperation on this issue.23  

These are but two examples which demonstrate 
blockchain’s significant potential for inclusion 
in anticorruption measures as an integral 
component of the technological infrastructure. 
They also demonstrate blockchain’s use in 
addressing high-level corruption, by monitoring 
the financial activity of high-level officials, 
and by increasing transparency in large-scale 
transactions such as those which occur in 

public procurement, hence addressing a key 
shortcoming of the e-government initiative 
already implemented by Kazakhstan. In general 
terms, this has the potential to increase trust 
of the government among the Kazakhstani 
population and also of its foreign partners and 
investors, including Chinese actors working as 
part of the BRI. 

Conclusion and recommendations:
Although by no means a perfect solution, 
blockchain anticorruption technology certainly 
seems to be an option worth examining further, 
in particular its potential uses in the identification 
of corrupt activities and increasing transparency. 
The examples outlined in this case study are 
merely a few of the contexts in which blockchain 
technology could be utilised to combat 
corruption- there are undoubtedly others where 
its features would also be appropriate and 
beneficial.

In summary: 
-  There ought to be further investigation of 
the anti-corruption recommendations made 
to the Kazakhstani government by the OECD 
with blockchain in mind. This may yield more 
applications of the technology which can then 
be directed towards areas in which little progress 
has been made. 

-  This investigation could leverage the existing 
experience of international organisations 
and national governments in implementing 
blockchain technologies, such as the UNHCR. 
The experience of the UK, as a key national 
partner of Kazakhstan, and its start-up culture in 
London, may be a particularly useful avenue to 
explore.

-  However, any sort of cryptocurrency-
based solution does need to take potential 
environmental impacts into account. Another 
consideration is the fact that perceptions of 
corruption among the public will shift from 
being dependant on trust in institutions to trust 
in technology, likely with benefits and drawbacks 
of its own.24   

"A potential technology-based 
solution which could complement 

the e-government scheme and 
address its shortcomings is the use 
of blockchain, a key component of 

cryptocurrency. "

One of AIFC’s stated aims is to 
diversify Kazakhstan’s economy from 
its heavy reliance on extraction and 
export of hydrocarbons to foster 
‘sustainable economic development’.1 
However, it is important to not create 
a new overreliance within Kazakhstan’s 
export market, on extraction of 
another finite resource – namely 
that of Kazakhstan’s vast mineral and 
metallurgical resources.

Although development of new green-
technologies and a move away from finite 
hydrocarbon energy resources relies on the 
extraction of many minerals and metals, it is 
important to balance these environmentally 
friendly objectives against the mining practices 
themselves. Sustainable development should 
not just be seen in the context of a move towards 
a carbon-free economy, but instead, must 
emphasise the importance of a global footprint. 
This means acknowledging the wider impact of 
resource extraction on the local communities, 
environment, and landscape of Kazakhstan.  If 
Kazakhstan wants to rely on resource extraction 
and export in the long-term, investment towards 
a circular economy, where resources are fed 
back into the supply chain rather than disposed, 
could be a viable avenue for development.

Context 
A reliance on mining and export of hydrocarbons 
has been crucial in the development of the 
Kazakhstani economy post-independence, 

impacting both landscape and health within 
Kazakhstan. The oil and gas sector as a share of 
GDP has been growing at a steady rate, increasing 
from 3.7% in 1997 to 25.8% in 2011.2 As of 2017 
the oil and gas industry comprise almost 21% of 
total GDP, and accounted for almost 70% of the 
country's total exports.3 However, the extraction 
of these resources have had an environmental 
and social impact on the people of Kazakhstan. 
Environmental degradation through heavy-
mining industries means almost one third of 
Kazakhstan’s agricultural land is no longer 
arable or threatened. Moreover, the pollution of 
Kazakhstan’s air and water supplies mean that 
an ‘estimated 40,000 children under 10 years of 
age suffer from neurological diseases resulting 
from overexposure to lead, and air pollution 
causes up to 6000 premature deaths per year’.4  

The Kazakhstani government is trying to reduce 
the carbon impact of economic development by 
reducing reliance on a hydrocarbon economy. 
This entails a move to ‘future energy’ and 
a 50% use of renewable energy sources by 
2050.5 Kazakhstan’s 2050 Strategy Goals focus 
on a repositioning of Kazakhstan as central to 
global production chains of renewable energy 
technology. For resources like copper, Kazakhstan 
ranks 11th place globally for production, 
and 12th place for reserves.6 Kazakhstan also 
has many other rare-earth minerals that are 
necessary for the development of renewable 
energy resources.7  

Globally, mining resources can reduce carbon 
reliance, however, investment in these industries 
still risks local environmental degradation. The 
majority of foreign investment attracted through 

A balancing act on a 
copper knife-edge? 
Investment in metallurgy 
and mining in Kazakhstan
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"If Kazakhstan wants to rely on 
resource extraction and export in 

the long-term, investment towards 
a circular economy, where resources 
are fed back into the supply chain 
rather than disposed, could be a 
viable avenue for development."
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the AIFC has been focused on the mining and 
extraction of non-hydrocarbon natural resources 
which continue to have a negative environmental 
impact.8 Kazakh Invest - an investment branch of 
the government - has stressed that ‘metallurgy 
is the basis of the economy’9 and 14.4% of 
Kazakhstan’s GDP is accounted for by the 
mining and quarrying industry.10 In 2020 Kazakh 
Invest created a list of investment opportunities 
for foreign investors, 10 of which involved the 
development of copper mining and purification. 
This included one proposal for open-pit mining 
by a subsidiary of state-owned Kazakhmys 
Corporation of 1,474,770,000$ US dollars.11   

Although, as stated above, Kazakhstan has many 
important natural resources necessary within 
renewable energy supply chains, I will focus on 
the mining and extraction of copper as a case-
study for sustainable investment in Kazakhstan. 
Copper is both important for a development 
of renewable energy resources, but equally 
its extraction has large environmental effects 
and is energy inefficient. Due to this dual 
dynamic, copper is therefore a perfect example 
demonstrating both the benefits and drawbacks 
of the mining economy in Kazakhstan. 

Copper Mining: A Case Study in Sustainable 
Investment in Kazakhstan
Benefits of Copper-Mining
KAZ Minerals, one of the largest copper 
extraction companies in Kazakhstan, states 
‘renewable energy generation is many times 
more copper intensive than power generated 
from conventional energy sources…additional 
supplies of copper will be required to support 
the growing adoption of electric vehicles, which 
require more copper than internal combustion 
vehicles’.12 Copper, an efficient conductor, is used 
in renewable energy systems and is necessary 
for electric car manufacture. In fact, ‘in many 
renewable energy systems, there is 12-times 
more copper being used than in traditional 
systems’.13 Wind energy requires on average 
2,000 tons of copper per gigawatt, while solar 
needs about 5,000 tons per gigawatt — several 
times higher than traditional and nuclear fuels.14 
Moreover, compared to an average of 23kg in 

a combustion engine-vehicle, electric vehicles 
can contain between 40kg to 83kg of copper.15   
Copper supply will therefore be essential for 
bringing about a reduction in global CO2 
emissions. In conjunction with a transition to a 
global carbon-neutral economy, the importance 
of copper is likely to increase, by as much as 
350% by 2050.16 Copper mining could thus be 
beneficial to Kazakhstan by supporting their 
2050 strategy goals to help support a transition 
to a global low-carbon economy. KAZ Minerals 
has stressed ‘Upside risks for copper demand 
emerge as China aims to become carbon 
neutral by 2060. A greener China will support 
higher copper demand over the longer term.’17 
Moreover, China has invested heavily into this 
industry, pouring over $2.1 billion into KAZ 
Minerals as of 31 December 2021.18 Finally, 
in a post-COVID world copper is likely to 
spur development out of a pandemic-caused 
economic slump. In comparison to May 2020, 
copper prices are now 90% higher – around 
$9,200 a tonne, in comparison to $4,800. As 
China is the largest buyer of copper globally, 
Kazakhstan is also ideally geographically located 
to meet Chinese demand.19   

Contrary to traditional copper production 
practices, companies like KAZ Minerals have 
prioritised more environmentally aware policies 
as part of their strategy of becoming a ‘socially 
responsible operator’.20 This includes trying 
to reduce CO2 emissions per unit of sulphide 
ore processed and water consumption per 
unit of sulphide ore processed. Moreover, they 
pledge to increase their social investment in 
the local community.21 Forbes emphasise that 
KAZ Minerals have reportedly been considering 
Rosatom’s floating nuclear power stations to 
supply power for their concentrators; ‘if nuclear 

"Globally, mining resources can 
reduce carbon reliance, however 

investment in these industries 
still risks local environmental 

degradation."

power is used instead of LNG facilities, the 
concentrators — a machine that recovers fine 
particles of copper and gold from rock — will 
produce both of those metals with near zero 
emissions. If you want clean copper, this is one 
way to get it.’22 Forbes argue that it is exactly this 
focus on environmentalism by companies like 
KAZ Minerals that has made them so appealing 
for investment from a European market.23 In line 
with KAZ Minerals’ public listing, it has been 
argued by Mahmood and Orazalin that larger 
board-sizes and a need to meet a greater range 
of shareholder interests increases transparency in 
environmental reporting.24 Although, increased 
transparency does not necessarily mean more 
environmentally aware practices, this is a 
possibility that should be further investigated.

In contrast to privately-owned (formerly listed 
on the LSE) companies like KAZ Minerals, state-
owned copper extraction companies within 
Kazakhstan have received criticism for their 
copper-mining practices. 

Environmental Impact of Copper Mining in 
Kazakhstan
Although all extraction of copper has a negative 
environmental impact, state-owned Kazakhmys 
Corporation has been explicitly named for 
contributions to ecological destruction leading to 
an increased morbidity of citizens. Environmental 
practices have resulted in ‘a high level of 
cancer diseases of the population, pollution of 
the surface and groundwater, degradation of 
the soil and vegetation cover within industrial 
zones.’25 Open-pit and underground methods of 
extraction of ferromanganese alloys of copper, 
zinc and other rare metals have direct and 
indirect negative effects on the environment. 
Pollution from extraction and mining plants is 
the main form of air pollution in Kazakhstan and 
amounts to more than 1,000,000 tonnes a year.26 
Kazakhmys Corporation is a major atmospheric 
polluter, accounting for 75% of total SO2 
emissions in the metallurgical industry and 
37% of the total amount of solid substances.27 
Moreover, ‘solid particles emitted by Kazakhmys 
Corporation vary in size (from 1000 to 0.1 

microns) and contain heavy metals  [… covering] 
residential areas and [having] a harmful effect on 
people’s health. In addition, this dust is washed 
off with melt and rainwater, entering the ground- 
water.’28 The OECD adds that, ‘tailings ponds 
from polymetallic mining operations continue to 
leak into groundwater.’29   

Moreover, run-off into groundwater of particles 
from the metallurgical industry also influences 
the land available for agricultural use. Open-pit 
mining causes man-made desertification of land 
which has led to the areas around the quarries 
becoming lifeless.30 This significantly reduces 
land for economic use, reducing local economic 
opportunities.31  

Unlike public companies like KAZ Minerals, 
there is little focus by Kazakhmys Corporation 
on reducing environmental impact. This is 
surprising as KAZ Minerals was once part of 
Kazakhmys Corporation, but since leaving the 
nationalised company and listing on the LSE, 
their outlook has developed significantly.32 In 
contrast, the Kazakhmys Corporation website 
has little transparency on their environmental 
impact. Furthermore, although there are sections 
detailing anti-corruption and safety concerns, 
there is no mention on environmental impact. The 
OECD has also highlighted that, ‘international 
initiatives that force better standards across entire 
value chains, [ensure] their suppliers and sub-
contractors abide by the same environmental 
performance standards as the parent company 
espouses to its shareholder'.33 It could be argued 
that public listing, with more shareholders, 
rather than nationalised companies, encourage 
greater environmental awareness. 

"Due to this dual dynamic, copper 
is therefore a perfect example 

demonstrating both the benefits and 
drawbacks of the mining economy in 

Kazakhstan."
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In conclusion, although copper-mining 
operations produce increased economic 
opportunities for people in the local area, 
this must be contrasted with the ecological 
footprint, damaging economic opportunity 
through destroying agricultural land. Moreover, 
state-owned mining companies are the greatest 
perpetrators of environmentally irresponsible 
mining practices– harming Kazakh morbidity. 
This must be considered when evaluating 
government support of investment into mining 
industries. 

Proposals for a move towards more 
sustainable investment
The AIFC and Kazakh Government should:

- Reframe ecological sustainability within the 
framework of a ‘circular economy’ rather than 
trying to move towards a zero-carbon economy. 
A ‘circular economy’ tries to move away from a 
model of extraction-exploitation-disposal and 
instead incorporates waste-products into the 

economy.34 This means evaluating the impact 
of waste within mining and extraction industries 
and investigating opportunities for investment 
into the recycling of metallurgical products like 
copper and steel. These opportunities should be 
incorporated into the government investment 
strategy. Moreover, AIFC Green Finance Centre 
should consider pushing companies listed on 
AIX to list environmental impacts at all levels of 
global supply chains, allowing more transparent 
investment choices.

- Encourage increased board-size and gender 
diversity of state-owned companies listed 
on the AIX to improve the scope and quality 
of ecological information reported by these 
companies in line with recent research.35 The 
OECD has also emphasised that shareholder 
interests in environmental issues impact publicly 
owned companies, leading to strategy changes 
aimed at mitigating ecological damage.36 An 
argument could be made for an accelerated move 
away from opaquely governed, nationalised 

companies towards public companies which 
can more effectively take multiple stakeholder’s 
concerns into account. 

- Tighten the green taxonomy for encouraging 
environmentally-friendly investment in 
Kazakhstan. In addition to reducing carbon 
emissions, outline a list of qualities which 
companies listed on the AIX must publish. This 
will not only force state companies to promote 
greener extraction processes and reduce their 
local and global impact, but also make them 
more likely to receive US/European investment.
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Conclusion
Julia Irvin

Strength in Numbers
As Kazakhstan looks to continue its  
development toward its 2050 goals, it is 
important to reflect on those entities which can 
best help it to both recover from the “Triple 
Crisis”, described by Cantrill as ‘the intersection 
of COVID-19, climate change, and debt,’ and 
which will support its continued development. 
The total financial investment into Kazakhstan 
from China is unparalleled and has been 
frequently cited throughout the report by 
the analysts. Specifically, this report has cited 
Chinese investment in Kazakhstani agro-
industry infrastructure, transport infrastructure, 
hydro-infrastructure, cryptocurrency mining 
and technology companies, copper mining, 
and Belt and Road Initiative projects. Some of 
the most notable of these investments include 
over US$2.1 billion dollars into KAZ Minerals, 
the construction of the US$11.17 million dollar 
Khorgos Dam, and the US$9.33 million dollar 
investment by BIT Mining into the creation of 
a new bitcoin farm in Kazakhstan.

However, Kazakhstan should not rely 
exclusively on this bilateral relationship, but 
should look toward the tripartite Kazakhstan-
UK-China relationship. The UK is ‘one of 
Kazakhstan’s main strategic partners’ and their 
relationship is likewise seen as ‘important’ for 
the UK as well.1 In large part, this is due to the 

these characteristics are shown to enhance the 
sustainability reporting by these companies 
as well as their perceived obligation to more 
diverse stakeholders on environmental issues.10 
-  Further development of the green bond 
market is required if it is going to grow to a level 
which can attract the international investment 
necessary for Kazakhstan to achieve its 2050 
goals. This can be accomplished primarily 
through implementing ESG investment 
mandates for Kazakhstan’s sovereign, pension, 
and insurance funds as well as the mobilisation 
of institutional entities to specifically target and 
stimulate bank participation in bond issuance.11 

Technology
-  Alongside looking further into the OECD’s 
anticorruption recommendations, Kazakhstan 
should apply blockchain technology to anti-
corruption measures in order to identify corrupt 
activities and increase transparency through 
such measures as the development of a central 
register of bank accounts.12 
-  While Kazakhstan has set its sights on the 
use of blockchain as a key feature of its plans 
for development, governance, and finance, 
the government should bear in mind the 
difference between blockchain technology and 
cryptomining, particularly cryptomining with 
‘proof-of-work’ validation currencies like Bitcoin, 
as a lack of attention to this distinction could 
have a detrimental environmental impact.13 

Infrastructure
-  Investment should be directed towards further 
developing water infrastructure especially with 
regard to improving drainage in the agricultural 
sector, possibly in connection to the development 
of systems to improve the provision of drinking 
water bearing in mind the experience of the 
2002-2010 ‘Drinking Water’ programme.14 
-  The development of cryptomining facilities 
should not detract from the development of 
renewable energy infrastructure, which must 
accelerate in order to achieve the government’s 
2050 energy goals.15 

steady stream of direct investment from the UK 
into Kazakhstan, totalling US$8.8 billion dollars 
between 2008 and 2018.2 In 2019, Britain’s total 
investment was enough to secure its position 
as one of Kazakhstan’s top three investors.3 
This investment covers a wide range of sectors, 
including many discussed in this report. 
Professional, scientific, and technical activities 
have garnered US$7.8 billion dollars while 
public administration, defense, and compulsory 
social security have seen an additional US$5.3 
billion dollars in total investment.4 Financial 
and insurance activities have also received 
US$2.4 billion dollars in British investment while 
the mining and quarrying sector has received 
US$1.8 billion.5 In order for these industries 
to realise their full potential through the rapid 
development Kazakhstan has planned leading 
up to 2050, the Kazakhstan-UK-China tripartite 
partnership must be prioritised. This can be 
accomplished through furthering the UK’s 
financial role in Kazakhstan alongside Chinese 
investment. One of the best ways this tripartite 
collaboration has been actualised is through the 
development of the AIFC. The governing law of 
the AIFC is rooted in English common law and 
standards of major international financial centres, 
6 while a substantial proportion of the AIFC’s 
activities are devoted to the Chinese Belt and 
Road Initiative.7 Further concrete actions should 
be taken by the Kazakhstani government to 
integrate the Kazakhstan-UK-China partnership 
into the fabric of Kazakhstan’s financial sector at 
the institutional level.

Recommendations
Financing
-  Foreign investment should emphasise raising 
the agriculture yield and water-use efficiency 
in order to counter the ‘Triple Crisis’ of the 
intersecting challenges of Covid-19, climate 
change, and debt.8 
-  In order to increase European investment into 
state-run mining companies, they should make 
their practices more environmentally-friendly.9 
This can be accomplished by improving certain 
qualities of the companies themselves such 
as their board size and gender diversity as 
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Environment
- The measurement and governance of 
water use should be further developed through 
means such as finding further ways to measure 
water developments as exemplified by the 
formation of the Ministry of Ecology, Geology, 
and Natural Resources.16 
- In the pursuit of economic development 
leading up to 2050 as well as in recovering from 
the current economic and public health crises, 
environmental concerns must not be forgotten.17 
- The government must set a clear plan 
for how it will weigh imperative economic 
development against its environmental cost to 
set parameters for its policy agenda, especially 
with respect to mining and metallurgy. One 
prospective solution for this is pursuing a 
‘circular economy’ as opposed to a ‘zero-carbon 
economy’ by integrating waste back into the 
supply-chain.18 
- Government-run agencies must be wary 
of putting too great an emphasis on mining and 
metallurgy at the expense of the environment by 
reinstituting an overreliance on finite resource 
extraction.19 
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consideration of climate issues to safeguard 
agricultural yield and investment return up 
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19  The current emphasis on mining and 
metallurgy by government run agencies...
means that there is a danger of re-introducing 
an overreliance on extraction of finite 
resources. (Caitlin). 
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