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Abbreviations

BISƿBank for International Settlements

ECCBƿEastern Caribbean Central Bank

WEFƿWorld Economic Forum

MP - monetary policy

IMFƿInternational Monetary Fund

Model ƿDecision-making framework for digital tenge issuance

NBKƿNational Bank of the Republic of Kazakhstan

PSPƿpayment service provider

CBƿCentral Bank(s)

CBDCƿCentral Bank Digital Currency(ies)

DTƿdigital tenge

DeFiƿdecentralized finance 

DSGEƿdynamic stochastic general equilibrium

MVPƿminimum viable product
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Executive summary

Since 2021, the National Bank of the Republic of Kazakhstan has been exploring the

importance of national digital currency issuance in close cooperation with financial market

participants, the expert community, and international partners.

Last year, the prototype of the DT platform was developed to test the viability of the DT

concept through the experimental confirmation of the technological feasibility . In addition, a

primary model was developed to evaluate the impact of the DT on the economy, financial

stability, and monetary policy as well as possible approaches to regulation. The results of last

year's study are available in the relevant report.

The introduction of the national digital currency can have a significant impact on all

participants' business processes in the country, as well as on the payment ecosystem, financial

stability, and the economy in general. In addition, despite the high level of central cboltǃ

interest in CBDC,only three jurisdictions have officially launched their digital currency. In the

light of the foregoing, in 2022 the National Bank continued a comprehensive study of the

benefits and costs of the potential DT introduction .

This document provides a decision-making framework for the implementation of digital

currency of the central bank of the Republic of Kazakhstan (hereinafter - the Model). During the

elaboration of the Model, the tools recommended by international organizations (International

Monetary Fund, World Economic Forum) and approaches of foreign regulators were taken into

consideration .

The proposed Model is based on the recommendations of international organizations, but

also considers the specific features of the Kazakhstan project. The Model explores different

issues with the application of various tools designed to evaluate innovative projects .

Interpretation of the results of the Model will be based on a comprehensive assessment

of the results of the study. For the purposes of objective analyses, members of the Advisory

Board of the DT project are invited to interpret the results. This council includes independent

international experts, as well as employees of international financial institutions .

By the end of 2022, a series of research studies are planned to obtain estimates of the

Model, including technological assessment, economic modeling, elaboration of regulation and

ecosystem development issues.
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OVERVIEW OF CBDC 
PROJECTS



Currently, at least three Central Banks have fully launched the national digital currency as

official means of payment, and more than 70 are studying and piloting CBDC [1]. All these

projects differ from each other in several parameters, which ultimately exert influence upon

the decision-making strategy and intended approaches to implementation . Different CBs have

different goals and objectives for the implementation of CBDC, the level of technological

development, and the planned implementation period. According to the BIS 2021 survey, CB

motivation depends on the type of digital currency being investigated (wholesale or retail), the

level of economic development , and the stage of digital currency implementation [2]. In

addition to that, Central Banks differ in the planned implementation period and prioritization of

various components of the CBDC. These differences will be discussed in detail below.

Type of digital currency being investigated and economic development level

According to the BIS survey, the main objectives of the advanced economies in the

implementation of retail digital currencies are to ensure the efficiency of domestic payment

systems, payment safety and stability of the financial system. Meanwhile, developing countries

see retail CBDCas an opportunity to increase financial inclusion and introduce new monetary

policy implementation mechanisms. However, they are also interested in improving the

efficiency of domestic payment systems. Wholesale digital currencies have similar

characteristics . In this case, improving cross-border payment systems is at the heart of both

developed and developing dpvousjftǃmotivations for issuing wholesale CBDC. More detailed

information on the relationship between the type of digital currency being investigated and the

CB`smotivation in various jurisdictions can be found in Appendix-1.

Stage of digital currency implementation

The data from BIS survey also shows that the CB focus on different goals at different

stages of digital currency implementation . CB primarily focus on providing the necessary level

of safety and robustness in projects that have reached the pilot stage, while others give more

emphasis on the efficiency of domestic and cross-border payments in projects that are still in

the preliminary study stage. Detailed information on the impact of the implementation stage on

the goals may be seen in Appendix-1.

Planned implementation period

Another important difference of CBDCprojects is the planned and actual timing of the

study and implementation of the digital currency. The most obvious examples of this

distinction are the approaches of the Swedish and Nigerian CB. Thus, the development of e-

Naira, Nigeria's digital currency, began in 2017, and in 2021 it was officially launched as a

means of payment [3]. Currently, the total turnover of payments made with the Nigerian digital

currency has exceeded 190 million naira [4]. Such a relatively short development period can

also be seen in the Bahamas SandDollar project, which went from idea to pilot project and

implementation in two years [5].

The first work intended to explore the implementation potential of the e-crown, the

Swedish CBDC,also began in 2017. Already in 2020, a pilot project aimed at developing the

necessary technical platform was conducted, but work on the e-currency (including research on

the feasibility of implementing digital currency) is still ongoing [6]. The official end date of the

project, as well as the final implementation decision, has not yet been announced.
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A similar situation is observed in the case of the digital currency of the People's Republic of

China,which has been under study since 2014, but has not yet been released [7].

Prioritization of various components of the CBDC

Another factor that distinguishes some digital currency projects from others is the focus

on different components of the implementation of digital currencies. The above-mentioned e-

crown project covers the fundamental research and puts emphasizes ensuring financial

stability, as well as testing the performance of various technology platforms [6]. The Nigerian

CB,due to the short timeframe of the project, initially focused on the design and deployment of

the necessary technological platform, together with the appropriate regulatory framework for

further operation [3]. Some CB also study economic aspects. For example, experts from the

Bank of Canada, the Netherlands Bank, the Bank of Russia, and the Bank of England conduct

numerous studies on CBDC,including micro and macroeconomic investigations [8-11].

The combination of all the above factors demonstrates the fundamental issue regarding

the impossibility of developing a universal tool for making a decision on the feasibility of

CBDCimplementation . Confirmation of this can be found in a more detailed consideration of

already launched digital currencies in Nigeria, the Bahamas, and the Eastern Caribbean States,

the experience of which was used in the development of the Kazakh model of digital currency.

Nigeria

Already mentioned above eNair project, was launched to "provide households and

businesses with access to fast, efficient and secure payments, thereby enabling them to

benefit through a sustainable, innovative, inclusive and competitive payment system.

The project went from conceptual design to a working service in just four years, but some

key features are still being implemented. For example, smart contracts, wholesale transactions

via RTGSand offline payments have not yet been implemented [3].

Such an approach can be explained by choosing as the highest priority the early

improvement of financial inclusion and the rapid deployment of the public payment system in

the COVID-19 pandemic [3].

Bahamas

In October 2020, SandDollar became the world's first digital currency that successfully

went beyond a pilot project and achieved an official launch [5]. This CBDCbecame available for

use by all Bahamian citizens upon issuance, but integration with the commercial banking

system is going on gradually and continues to this day.

In its statement on the project, the Bahamas CB announced that it would "simultaneously

help to develop new rules for digital currency and strengthen consumer protections, especially

with regard to data protection standards." [5].
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Eastern Caribbean States

Antigua and Barbuda, Dominica, Grenada, Montserrat, Saint Kitts and Nevis, Saint Lucia,

Saint Vincent and the Grenadines are members of the Organization of Eastern Caribbean

States and have a single currency, which is issued by a single CB(Eastern Caribbean CB,ECCB)

in Saint Kitts . As in the case of Nigeria, the project for the implementation of CBDCin Eastern

Caribbean countries is considered to be successfully launched.

Launched in March 2021, Dcash was targeted for a 12-month pilot [12]. Based on initial

statements of the ECCB,the project would have been considered a success if 4,000 end-users

and 35 merchants had been integrated, but circumstances have made adjustments to this plan.

The COVID-19 pandemic caused the growth of popularity of online shopping services and

naturally led to an increase in the population's interest in Dcash. The 2021 volcanic eruption in

St. Vincent and the Grenadines also prompted the ECCBto accelerate a pilot project in the

affected area for early recovery by providing access to another payment mechanism. Now the

ECCBis focusing on the expansion of cooperation with banks and businesses [13].

Along with examples of CB that have successfully implemented digital currencies

nationwide, it is equally important to pay attention to the examples of those countries that have

been studying the introduction of digital currencies for a long time but have not yet come to a

final solution . The most prominent representatives of this approach are China and Russia (see

Appendix-1).

Analysis of the experience of these countries and others that have already launched

digital currencies confirms the theses described above about the influence of various factors

on the development and implementation of CBDC, and allows us to draw the following

conclusions :

Á The decision to proceed with a digital currency depends on the initial goals and objectives

set by the CB, which in turn rest on the CBDC type under the investigation, the level of

economic development , and the stage of implementation/study . Equally important factors

affecting the decision-making process are the timing of the study and implementation of

digital currencies , and the selection of certain components of digital currency

implementation as priority areas.

Á The most successful examples of digital currency projects either initially had fundamental

goal, which was achieved to some extent during experiments and pilot projects, after which

attention was paid to other aspects (Sweden), or were based on simple KPIs (for example,

number of end users), but during further work these indicators were revised under the

influence of external factors (Eastern Caribbean countries) .

Á Different motivational factors, a wide variation in the timing of implementation and allocated

resources, as well as different approaches and strategies of different CB make it impossible

to establish g a single common model for decision -making .
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THE DECISION-MAKING 
FRAMEWORK FOR DIGITAL 
TENGE ISSUANCE 



The decision-making Model on the need to implement the national digital currency in the

Republic of Kazakhstan was developed on the basis of the international experience review, as

well as the IMF, WEFtools and other studies in the field of CBDC.

3.1 Description

The IMF and WEF recommended tools (see Appendix-2) constitute the conceptual

framework for starting the study, but they do not determine the scope, the basic criteria to form

the design of a CBDC,and do not provide viability assessment parameters for each country

(see Appendix-3). Taking aforementioned aspects into account, the decision-making Model on

the need to implement the national digital currency not only includes recommendations from

international organizations, but also defines its own parameters with respect to the

Kazakhstani project`s specifics, and the Model further details the use of various tools for

assessing DT implementation viability:

1. The structure of the Model differs from the WEFand IMF instruments ;

2. Criteria for determining the design of DT take into account success factors in the

implementation of DT in the Republic of Kazakhstan;

3. The Model details the tools for assessing the viability of DT;

4. There is no strict sequence of aspect study, parallel analysis of issues is possible;

5. The model is not static, some parameters may be changed in future;

6. Areas of analysis include a comprehensive assessment of various aspects.

1. Model structure

The structure of the Model differs from the WEF and IMF instruments ; it also logically

groups all questions and analysis criteria into 3 levels:

- the main parameters that determine the design of DT;

- determination of DT design considering architecture and economic issues;

- assessment of the viability of the selected DT design with the focus on three areas.

2. Criteria for defining design

While the IMF and WEFconsider the objectives of CBDCimplementation to determine the

main criteria for the design in the initial phase, the Model also uses the international principles

for CBDC implementation and successful implementation criteria with respect to the local

principles of the Republic of Kazakhstan in order to define the design of DT. Unlike the IMF and

WEF,ecosystem development issues are considered separately from the CBDC design and

management as one of the DT`s successful implementation criteria.

The reason to include the aspect of ecosystem development as a separate section of the

Model is relatively narrow consideration of CBDC implementation in the WEF and IMF

methodologies . The IMF is focusing on end-user interests as part of the CBDCdesign issue,

while the WEF is focusing more on stakeholder-driven governance from collaborative

development to release.
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However, neither the first nor the second one fully address the issue of ecosystem

development. For example, the experience of Ecuador shows that technology alone does not

lead to widespread digital currency adoption [27]. The support and interest of the ecosystem

participants are crucial for the success of CBDCdevelopment, since one of the reasons for the

project suspension was the lack of understanding of the new currency`s possibilities by users,

as well as the difference in banking sector`s and Central bank`s interests.

While the IMF and WEFtools describe aspects of the CBDCdesign without reference to

specific conditions, the Model considers all their aspects and selects the main parameters for

the design with respect to the business requirements in the Republic of Kazakhstan.

3. CBDCviability assessment tools

The CBDCdesign`s viability assessment should be done with the use of various tools for

analyzing innovative projects : experimental evaluation in the pilot project, economic modeling,

a series of discussions with the market, the results of other projects, etc.

Digital currencies are new instruments that have no analogues.

Traditional methods of analyzing direct benefits and costs that take into account new

instruments` additional effects are not suitable for estimating such new means of payment,

which have a global scale of use, potential network effects and long-time horizons of various

factors` uncertainty. It should also be noted that, according to the classification of methods for

evaluating innovative projects, the traditional method of assessing benefits and costs is

applicable only to the assessment of economic aspects, while the Model considers both

technological and regulatory issues.

In this regard, when evaluating innovations at the research stage, it is possible to make

only predictive indicators and reasoning on the benefits and costs . In order to evaluate the

results of each DT-related aspects` analysis, various quantitative and qualitative indicators

have been developed that help in predicting the benefits and costs and deciding whether to

continue the study.

Tool combination

According to the analysis of innovation project evaluation tools, there are numerous

possible methods that may be used with respect to the possibilities related to conducting

experiments, data availability, etc. As part of the Digital Tenge project, technological

experiments, economic studies for the development of models, design sessions, etc. are being

implemented. All these areas of work allow the use of various tools : case studies, social value

mapping, qualitative comparative analysis, benchmarking, peer review, cost-benefit analysis-

modeling, pilot projects, monitoring, adaptive pathways, future-oriented assessment tools,

systematic reviews and meta-ratings (see Appendix-3).

Moreover, the complexity of assessing the various factors` causality in the CBDC

implementation suggests that the use of experimental assessment methods in the form of

pilot projects is the best solution in comparison to the attempts to assess causal relationships

(see Appendix-3).
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4. Stages of analysis

All aspects are interdependent, but it is possible to consider certain aspects

simultaneously . It is logical to study the definition of goals and the design of the architecture

design sequentially, then the issues of regulation and the definition of the operational model

can be studied simultaneously . That is, in this model there is no strict order in the study of

logically separated issues.

5. Iterative approach

According to the practices of evaluation of innovative projects, as well as the

recommendations of the IMF and WEF, it is necessary to follow an adaptive method when

studying CBDC, i.e. to have the flexibility to revise previously obtained results as other

dependent aspects are studied, which, in turn, is also reflected in the Model (see Appendix-3).

6. Areas of analysis

The model covers the studies aimed to assess technological feasibility, potential economic

benefits and costs, the ability to regulate the system, and the potential for ecosystem

development.
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4.2 Analysis and expected results

Below a detailed description of how to work with the Model can be found:

Á the main parameters that determine the design of a DT;

Á determination of DT design with respect to architecture and economic issues;

Á assessment of the viability of the selected DT design.

1. The main parameters that determine the design of a DT

This part of the decision-making Model focuses on considering the goals and objectives

as well as the fundamental principles of DT implementation, which then determine the design

of the DT.

Goals and objectives of DT implementation

In 2021, two Digital Tenge project`s reports described the main challenges for

implementing CBDCin Kazakhstan:

Increased competition in the national financial market

The implementation of DT will ensure the creation of new smart contracts -based payment

services by market participants . This will lead to an increase in the payment services market`s

supply, thus creating promising opportunities for the domestic fintech market and stimulating a

qualitatively and quantitatively increased competition .

Increased proliferation of cashless payments

DT may become one of the key tools for bridging the digital divide between regions via

the ability to pay without an Internet connection.

Ensuring continuous functioning of the National Payment System

In the case of critical scenarios in which private organizations will not have the ability to

operate sustainably, the digital tenge will ensure continuous and effective operation of the

National Payment System.

Increased efficiency of payments with the participation of the state

Enormous potential of CBDCin improving the efficiency of state payments is obvious. In

particular, the technology of smart contracts makes it possible to increase the efficiency of the

current electronic public procurement system, as well as mechanisms for fiscal stimulation of

the economy. One of the possible scenarios for DT use can be a digital social wallet that will

ensure quick payments related to the state's social commitments or control of social welfare

expenditures` targeting.

Increased financial market`s competitiveness in relation to players from different sectors and

countries

Further development of remote biometric identification and smart contracts technology

will provide opportunities to create services related to "invisible payments" (in case of

transaction participants complying with several terms and conditions) .
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In addition, the seamless integration of the digital tenge with other digital platforms can assist

in the creation of fundamentally new payment and financial products (e.g., transaction

calculation in the "delivery versus payment" mode). Access to such infrastructure will allow

financial market participants to remain competitive with players from different sectors and

countries.

Taking into account the dynamics of the decentralized finance industry`s development

(also known as DeFi) and digital assets, as well as the challenges of regulation and interaction

between traditional financial infrastructure and DeFi, the possibility of using the DT

infrastructure to solve emerging challenges (for example, the emergence of new unregulated

players, most of which do not use the practices of operational and cyber risk management,

imperfection of decentralized management algorithms, etc.) described in the overview report

"Decentralized Finance and Digital Assets: Challenges for Regulation".

It should be noted that, regardless of the technology, the DT design must meet the criteria

for the successful implementation of a new payment instrument in the Republic of Kazakhstan,

as well as the international principles of the CBDCimplementation .

1.2 Criteria for the successful implementation of digital tenge with respect to local principles

of the Republic of Kazakhstan

The most important indicator of the need to implement a CBDCis an assessment of the

market incentives and dynamics embodied in technology design options and other aspects of

a CBDC. In this regard, the DT model pays special attention to this issue, in contrast to the IMF

and WEF instruments, as mentioned above. It is critically important not only to study the

preferences of end users according to design, but also to analyze the development potential of

a holistic ecosystem, including an assessment of network effects .

Active involvement of the market and experts in the development of a decision on the

implementation of DT will allow considering the interests of market participants in determining

the optimal operational model for DT. In other words, the principles and market mechanisms

should contribute to the development of the DT ecosystem:

1. The natural development of market interest in the use of digital currency, as well as the

creation of new services and products with DT without the use of exclusively

administrative -command methods.

2. Ensuring equal access to the DT system.

3. Customer-oriented approach - protecting the interests of consumers.

Thus, consideration the motivation to use the digital currency system on the example of

ecosystem development should be provided for by the design of the DT and later evaluated in

the Model as one of the criteria for the successful implementation of the DT.

1.3 International principles for the CBDCimplementation

It should also be noted that the DT`s design considers the international principles

developed by the G7. These public policy principles for retail CBDCsare a continuation of the

basic principles created by the Bank for International Settlements. The G7 principles are

divided into two categories:
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1) fundamental principles for the CBDCimplementation :

Á existence of legal and regulatory frameworks ;

Á data protection ;

Á coexistence with existing payment systems;

Á operational resilience and cybersecurity;

Á preventing illegal financial activities ;

Á international monetary and financial systems` stability ;

Á eco-friendly use.

2) additional CBDC`sfeatures:

Á support for digital economy`s innovation;

Á increased financial inclusion;

Á public sector payments;

Á cross border payments;

Á support for international development.

In 2021, the basic design parameters were determined for following design aspects:

1. availability for consumers - retail currency;

2. design of access technology - token;

3. approach to the technological infrastructure`s organization - a combination of

centralized and decentralized systems;

4. approach to the implementation of the architecture - hybrid.

In 2022, other design parameters (anonymity, offline payments, wallet management, etc.;

these options will be discussed in more detailed way below). will be studied and determined

according to the DT technological functionality required to achieve the goals, and the

operational model will also be detailed with the respect to the market participants` interests to

ensure market mechanisms for further DT proliferation .

2. Definition of DT design

DT implementation`s goals and objectives, implementation success criteria with respect

to the local principles of the Republic of Kazakhstan, international principles of the CBDC

implementation collectively form business requirements for the DH design.

16

The decision-making framework for digital tenge issuance 3



17

The decision-making framework for digital tenge issuance 3

ǣ

Parameters that 

determine the

design of DT

Description
Impact on DT design and other 

aspects of DT

1 DT 

implementation`s 

goals and 

objectives

ī Increased competition in the financial 
market within the country;

ī increase in the penetration of non-
cash payments;

ī ensuring the uninterrupted 
functioning of the National Payment 
System;

ī increasing the efficiency of payments 
with the participation of the state;

ī increasing the competitiveness of the 
financial market in relation to players 
from different sectors of the economy 
and other countries.

Technological functionality
ī programming;
ī system flexibility;
ī implementation of offline 

payments.

Operational model
ī system management;
ī wallet and account management ; 
ī ecosystem expansion;
ī general process management.

2 Implementation 

success criteria 

with respect to 

the local 

principles of the 

Republic of 

Kazakhstan

Principles aligned with market 
mechanisms
ī the natural development of market 

interest in the use of digital currency, 
as well as the creation of new 
services and products with DT 
without purely administrative 
measures

ī ensuring equal access to the DT 
system;

ī customer-oriented approach;
ī consumer protection .

Operational model
ī system management;
ī wallet and account management ; 
ī ecosystem expansion;
ī general process management.

3 International 

principles of the 

CBDC 

implementation

ī fundamental principles of the CBDC 
implementation ;

ī additional features of the CBDC.

Technological functionality
Operational model
Properties of DT Design ƿ
Economic Aspects 
Regulation



In total, DT`s design-related questions can be divided into 2 categories depending on the

impact on the technological architecture and the DT`s properties that would achieve the goals

and objectives described in the previous section:

ī Technological functionality and operational model that affect the DT`s architecture

ī Economic aspects (interest and limits) that affect the DT `s properties.

Technological issues are related to

ī programming ;

ī flexibility ;

ī implementation of offline payments.

Operational model-related questions

ī System management - maintaining the main part (core ledger) of the infrastructure

ī Wallet and account management - service processing and account management in the

main system

ī Ecosystem expansion - a wider range of financial services

ī Management - processes through which the DT capabilities, system structure, technical

characteristics are considered, and related decisions are made.

The main issues that will be considered in the operational model according to the criteria

for the success of ecosystem development are listed below:

1) Are there incentives in technology design to develop network effects?

2) Are there incentives for players in the system regulation?

3) Are there barriers for DT accessibility for consumers?

4) Will there be additional costs for merchants to receive the opportunity to provide

products and services with DT?

The answers to the operational model-related questions will be formed based on the

results of discussions with market participants .
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Categories of questions by operational model

Economy-related questions

ī What properties of DT should be included in the design to ensure financial stability?

The cost-benefit analysis is based on the viability assessment of the selected DT design,

conceptual operational and regulatory models.

3. Assessment of DT design`s viability

Decision-making criteria:

1. Technological effect

2. Technological and cyber-risks

3. Economic effects

4. Economic risks

5. Market and consumer readiness

4. Analysis of the conceptual operational and regulatory models

6. Regulatory impact

7. Benefits and costs within the operational model
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