
Digital Tenge

Case study

Payment and Financial Technologies

Development Center of the National 

Bank of Kazakhstan

binur.zhalenov@nationalbank.kz



2

In 2021 the pilot project "Digital tenge" was implemented in close cooperation 
with market participants and the expert community

Consultative 

Report
Study the 

implementation 

of digital tenge

May June July September November
December

Pilot project

White paper

Analysis of economic, regulatory aspects

Discussions with market, BIS, WEF, IMF, CBDC Think Tank, central banks

> 1000 

participants

Answers to

200+ questions

> 50 

meetings

> 4 mln total 

views

Detailed information and 

access to the reports are 

available via QR-code
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In 2022 the project expands in 4 areas and is expected to integrate market 
participants and international organizations 

Training

There will be training on 
the creation of smart 
contracts for market 
participants

Technology

Technological expansion 
of the platform

Regulation

Elaboration of 
regulatory issues

Economy

Working out the economic 
aspects

NBK will provide consultation and training from international experts

 July 2022

Deciding on a decision-making 

model

 December 2022

Deciding on the need for 

implementation

The Digital Tenge Hub will not
only be a platform for
interaction with the market, 
but will also embody the
strategic objectives of
building a DT ecosystem
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As part of a pilot project in 2022 Kazakhstan will create an MVP - a minimum 
viable product for a comprehensive assessment of benefits and risks

Pilot with a limited number of participants

Experimental 
validation without 
connecting external 
participants

Proof of concept

Experimental 

validation with 

external 

participants

Launching the target platform

Scaling

The platform has the 

target properties of the 

final solution

Improvement of the 
platform, integration 
with platforms of 
other countries
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The pilot platform will operate in 2 modes

Baseline MVP
1 Connecting external participants

Testing of non-functional platform 
requirements: resilience, security, 
throughput, etc.

R&D sandbox
2 Elaboration of new approaches 

in a closed environment

Testing complex functional requirements 
for the platform: various smart contracts, 
offline chain, etc..

Pilot project in a limited territory with a 

limited list of PSPs and consumers for end-

to-end testing of platform functionality from 

issuance of digital tenge to its redemption

A closed test environment 

"technology sandbox“ to explore 

and assess the viability of advanced 

functionality
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Preliminary scheme of end-to-end platform testing (baseline MVP)

Opening wallets 1

NBK issues DT

Issuance Distribution Marking

NBRC opens 

wallets for 

government 

agency

NBRK distributes 

the DT to the 

government 

agency

Government 

agency mark the 

tokens

2 3

Opening 

wallets
Banks open 

wallets for 

customers

4

Distribution 5

Government agency 

distributes social 

tokens to 500 

recipients

Purchase 6

Consumers buy 

social goods

Use of DT 6

PSPs convert social 

tokens into standard 

tokens or use them 

further

Purchase 7

PSP pays 

another PSP

Transfer

PSP transfers to 

an individual 

Transfer8

Individual transfers 

to another 

individual

Redemption9

Due to the presumed participation of real PSPs and consumers, the project is expected to be implemented as part of the regulatory sandbox of the NBK
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The R&D sandbox will explore different scenarios using smart contracts

1

Make a big impact with 

professional slides and 

charts.
04

SMART 

CONTRACTS

OFFLINE

2

Make a big impact with 

professional slides and 

charts.
3

P2P

Deferred payments 

Terms limiting the use of funds

Possibility to change the card user 

without re-issue

Tracking the intended use of 

charitable funds

G2C

Social Security 

(e.g., event-based benefit triggers)

Conditional use 

(e.g., limiting the use of Social 

Security funds)

B2C

Discounts under certain conditions 

Payments initiated upon receipt of e-

commerce orders

Restrictions on product category 

usage

Pay-as-you-go micropayments

B2B

Payments to suppliers are triggered 

when supplies are received

Programming roles for different 

stakeholders of the same enterprise

Automatic transaction and payment: 

contract terms
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The economic effects of DT will be estimated with the application 
of advanced modeling techniques to have a quantitative estimates

1. Most economists use general 

equilibrium models to estimate the 

impact of CBDC on the structure of the 

economy

 but they are not entirely practical and 

show only the generalized theoretical 

role of CBDC in the economy

 for practical application and taking 

into account the specifics of the RK 

economy, we are planning not just 

a general equilibrium model, but a 

DSGE

2. This is the first time that the 

combined micro-model and DSGE 

approach will be used with respect to 

CBDC. Other DSGE works express the 

elasticity of CBDC as a function of the 

elasticity of cash only

Micro model

Next, based on the data, the 

demand for DT will be estimated
2

2 DSGE models, analysis, 

Interindustry Balance Sheet

Demand assessment will be integrated 

into 2 DSGE models for the RK 

economy, also the analysis based on IBC

3

Conducting a survey

A consumer survey is planned 

to collect data
1

Papers will be available on December 15
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Decision-making framework considers the goals and objectives 
as well as the fundamental principles of DT implementation

Main question

Is the implementation of digital tenge worthwhile?

Goals and objectives of DT 

implementation

 to increase competition in the national 

financial market 

 to increase proliferation of cashless 

payments 

 to ensure continuous functioning of the 

National Payment System 

 to increase efficiency of payments with the 

participation of the state 

 to increase financial market`s 

competitiveness in relation to players from 

different sectors and countries

Criteria for the successful 

implementation of digital 

tenge with respect to local 

principles of the Republic of 

Kazakhstan 

International principles for the CBDC implementation

G7 international principles
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It covers technological assessment, economic modeling, elaboration 
of regulation and ecosystem development issues

DT design
Taking into account the goals and objectives, 

local success criteria, and international 

principles of DT implementation, the DT design 

will be determined

Viability
Next, the technological feasibility of DT design, the economic risks of DT 

implementation, as well as the possibility of interaction between the 

participants of the new DT ecosystem according to the selected operating 

model will be assessed

Technology Economics Collaboration

Pilot platform in two modes: MVP, technology 

sandbox

Survey, microeconometric model, 2 DSGE models, 

design sessions with the market, experts

Digital Tenge Hub for design sessions and 

development of integrations with the DT 

platform

Regulation

Comprehensive evaluation of results

NBK, PFTDC Advisory BoardRecommendations

If YES
Roadmap
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For the purposes of objective analyses, members of the Advisory Board 
of the DT project are invited to interpret the results

Advisory Board - an independent commission 

of experts

Government figures

Kazakhstani experts

Discussion and assessment of the 
relevance of the results to the specifics of 
the RK

Public opinion 

leaders

Expert evaluation of the decision-making 
model, the final report, consultation with 

market participants

International experts

Evaluation of project results in 
comparison with international projects

IMF, BIS, CBDC 

TT, ITU
Digital Disruptions, 

Digital Euro

Expert evaluation of the decision-
making model, the final report

7 criteria

1. Are there unique technological 

advantages shaping relevant value 

proposition that can be viably delivered?

2. What is the level of technology and cyber 

risks? Are we ready to control them?

3. What is economic impact and financial 

stability implications?

4. Can we control potential financial stability 

and competition risks?

5. Is the market ready to engage?

6. What is regulatory burden and 

expenditures?

7. Cost-and-benefit analysis (tactical)
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DT Hub provides an opportunity for collaboration with infrastructure players, 
international partners, market representatives and consumers

Digital Tenge Hub – is a collaborative platform of the "Digital Tenge“ project "Digital Tenge", uniting all interested parties to jointly study

the implementation of the national digital currency in Kazakhstan

DT HUB participants

Fintech

Experts

Foreign regulators, 

associations and 

international 

organizations

Solution providers

ResultsLife cycle

Banks
Value prop 

exploration
Training

Sandbox

operations
CBDC challenge

Value prop 

exploration
Training

Sandbox

operations
CBDC challenge

Training Deep dive Design sessions

List of 

challenges
Solutions demo

MVP/R&D

onboarding

Ongoing collaboration (seminars, round tables, panels etc.)

• N services developed by market participants 

in the R&D sandbox of the DT platform

• N certified developers

• N services developed by market participants 

in the R&D sandbox of the DT platform

• N certified developers

• 2 joint summary studies on the impact on 

business models and legislative aspects

• International recognition of the project 

and exchange of experience

• N integrated solutions
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The value for end consumers can be reached only through effective 
collaboration between central bank and payment system providers

Framework & 
Infrastructure Components  

Core Infrastructure &
Operational Rules

Rules & Guidelines 

Baseline 
Low cost, resilience, 

integration & 

interoperability, 

traceability, … 

Value add overlays 
Offline protocols, 

programmability, 

anonymity features, 

addressing, …  

Market ecosystem
payments use cases,

access model / new players, 

new consumer services, 

new business models (B2C, SaaS), 

…
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MVP advanced scenarios & R&D 

DT special features 

MVP baseline scenarios & NFRs 

(subset / basic approximation of target 

infrastructure)

Fis uses cases

Fis R&D sandbox (tbd)
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How they are addressed 
in 2022 study

Layers 
Further development

 Design of core platform

2021-2022 research addressed the 

design of underlying infrastructure

 Adoption as a function of value for 

end-consumer

Sustainable adoption can be reached only 

if CBDC platform gains wide network 

effects

Value for 

consumers

Adoption 

rate

Value of CBDC

Right choice of initial business cases for CBDC staged implementation is a key – they should enable gain 

of network effects, stimulate demand for CBDC, and consequently create a market for PSPs



Next stages (if decision will be “to go”)

PROOF-OF-CONCEPT
FRIENDS AND FAMILY

MVP

PRODUCTION-GRADE 

IMPLEMENTAION
SCALING

PHASE

PILOT IMPLEMENTATION

Scaling the PoC to MVP and pilot 

in a controlled environment with real 

consumers and merchants

Development of proof-of-

concept to test technological 

viability of value proposition

Development of production-

grade platform
Implementation

DESCRIPTION

May 2021 – December 2021 2023-20242022 2025
TIMING

Full-scale implementationTechnology
Launch with limited 

functionality

• Development of the 

platform for specific xGx-

scenarios of payments (social 

aid, procurement, etc.)

• R&D>MVP for advanced 

functionality including 

programmability for 

commercial use-cases, offline

• Cross-border scenarios

Scaling the solution:

• New network participants and 

technology intermediaries (e.g. 

offline “last mile” solutions)

• New functionality “out-of-the-

box” (including integration with 

open DLT protocols)

• Cross-border integration

Business

• Streamlined test of use cases

• Architectural and operating design

• Development of baseline functionality, integration with 

external participants, sandbox, etc.

• Delivering and testing with non-functional requirements

including throughput, latency, cybersecurity, etc. Technology 
choice for 

production-
grade 

platform

Regulation and operating model


