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Interoperability and the use 

of public data for evidence-

based policymaking



Estonia has entered the 

post-digital era.

Digitization is no longer a competitive advantage.

The conscious use and management of data and 

artificial intelligence will lead the way.

Digitization

2000 – 2010

e-State

Digital society

2010 – 2020

Digital State

Post-digital era

2020 – …

Agentic State

Simple services that increased the 
efficiency of the public sector. In 
essence, digital services followed 
the operating mechanisms and logic 
of non-digital services.

The spread of digital services and 
the emergence of a data society. 
Digital services are usually better 
than their non-digital 
counterparts.

A completely new type of service 
without a non-digital counterpart. 
Creating personalized services using 
the possibilities of data economy 
and artificial intelligence.

NEW ERA - HOW DID WE GET HERE?



Agentic AI: The Hands and the Brain

LLMs and other learning models

applied to

tool use and workflows

so that software perceives, reasons, and acts with minimal human 

intervention to achieve defined outcomes.

Agentic AI means…







People are creating cool things:



People are creating cool things:



People are creating cool things:



People are creating cool things:



Create cool things





What if 1% of teachers, students, doctors, 
scientists, journalists, parents, 
entrepreneurs…

… built useful new software …

… each month of 2026?



Government is broken… 



Case in point: environmental law, permitting - cost is a real backlash, red tape



15 minute building permit
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Understanding Levels of Automation
Level of Automation Cars (SAE)

0: Manual (Human-only) Manual driving; no assistance.

1: Rule-based automation Basic cruise control.

2: Intelligent process automation
Dynamic cruise control, 
lane holding.

3: Agentic workflows
Highway auto-nav; human 
handles edge cases.

4: Semi-autonomous agents
Self-driving operates autonomously
in specific conditions.

5: Fully autonomous agents
Fully autonomous cars drive 
anywhere in all conditions.



Understanding Levels of Automation
Level of Automation Cars (SAE) Applied to Government

0: Manual (Human-only) Manual driving; no assistance.
Case officer recommends programme based 
on experience, guidelines.

1: Rule-based automation Basic cruise control.
System auto-matches citizens to social 
programs by eligibility/demographics.

2: Intelligent process automation
Dynamic cruise control, 
lane holding.

Model predicts best programme, assists with 
next steps.

3: Agentic workflows
Highway auto-nav; human 
handles edge cases.

AI handles routine benefit applications end-to-
end; human handles edge cases.

4: Semi-autonomous agents
Self-driving operates autonomously
in specific conditions.

Agents manage benefits on behalf of all 
applicants, humans set boundaries.

5: Fully autonomous agents
Fully autonomous cars drive 
anywhere in all conditions.

System autonomously manages full benefits 
lifecycle  and adjusts policies.



The KPIs of the Agentic State
Metric Target Indicator or Change

Time to complete most end-user digital services 1 minute

Time to launch new digital services 1 day

User satisfaction with public services > 90%

% of needs resolved without human intervention 95% of single-interaction requests



In US and EU two-thirds of current jobs, i.e. 300 mn full-time jobs
are exposed to automation by generative AI (Goldman Sachs, 
March, 2023) 

Half of Estonians use AI daily. Over quarter of the workforce use
AI at work, 45% of executivies. 

31% of workforce use AI to replace various tasks at work, 67%
believe AI increases their productivity, 50% have seen how they
work change. 

35% of people believe that their work could be replaced by AI, of 
whom, only 2% believe their work could be replaced completely. 
1/5th are afraid that they will lose their jobs

Prompt: AI has replaced people at work



The world’s freest, most self-
functioning country, powered by AI that 
remains under people’s control

Data-driven state
and economy

Estonia applies data and artificial 
intelligence in a human-centric, secure 
and smart way in all sectors and areas of 
life and supports a future-proof data 
economy.

DATA-DRIVEN ESTONIA 2030

AI driven state
and economy

Estonia is a leading implementer of AI in 
the world, with an on-site infrastructure 
for the secure processing of AI and data. 
AI is used systematically and intelligently 
in every area of ​​life so that control over AI 
and data is in the hands of people 
themselves and the survival of the 
Estonian language and culture is ensured.

Trustworthy, 
human-centric AI and data 
governance

The Estonian digital state's data 
management and use of artificial 
intelligence are human-centered, reliable, 
and transparent. This makes us a leader 
that clearly distinguishes us from other 
countries in the world. A person can 
always ask how a decision made about 
them, for example, using artificial 
intelligence, was made.
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DATA & AI DRIVEN 
ORGANISATION

DATA-DRIVEN ORGANISATIONS

SYSTEMATIC 
DATA & AI

GOVERNANCE

DATA CULTURE 
AND 

COMPETENCIES

TOOLSPRINCIPLES 
AND 

GUIDELINES

SUPPORT / 
COMPETENCE 

CENTERS

TRAINING AND 
NETWORKING

LEGISLATION

GOV WIDE 
INTEROPERABILITY 

PRINCIPLES AND 
GUIDELINES

A data and AI driven 

country is only 

possible with

data and AI driven 

organisations



BÜROKRATT: 
Network of sovereign chatbots that feels like 
a single assistant

Estonia is developing a privacy-focused and decentralized artificial 
intelligence network that transforms the way people interact with 
the government. 

This innovative approach not only gives individuals greater control 
over their data and enables smoother cooperation between 
government agencies, but also strengthens digital sovereignty by 
relying on open-source technologies and maintaining the flexibility 
to change large language model providers when needed.





Detecting tax fraudsters

Challenge:

● Rule-based system (developed for 10+ 

years) was hard to maintain and 

improve

● Intuition that a lot of potential was hidden 

in the data

Solution:

● AI increased the accuracy by 59% 

compared to the previous rule-based 

system, achieving an accuracy of 97%

● Human-in-the-loop system learning 

from expert auditors



Assessment of game 
population density



Model Question Method What type

OTT

How easily does a person find work within 180 or 360 
days?

What factors influence this?

Decision trees, lightGBM algorithm based gradient boosting
5+ years of data
Trade-off between accuracy and interoperability

Machine learning

MALLE
Do active labor market measures help in finding work? 
Which are the best? Which are most suitable?
Do benefits exceed costs?

Difference between participation and control group,
statistical matching and regression analysis
Impact up to 3 years after the measure

Applied statistics + 
machine learning

OSKAR
What are the most suitable jobs for a person?
What training should a person receive?

Language models for finding skills from work experience 
and job postings
Distance calculation between a person's skills and job 
requirements

AI

TIINA
What is the impact of longer duration and larger 
monetary benefits on unemployment duration and 
subsequent wages?

Comparison of people with different benefit duration and 
amounts, statistical matching

Applied statistics

MAITT
Is predicting unemployment risk possible?
What is the impact of preventive services on risk?

Decision trees, XGboost based gradient boosting Machine learning

Machine learning, applied statistics and AI models we operate today in Estonian Unemployment Fund

allows us to rethink our service strategy and operating model



Genome Portal





Clear-cutting

● 50,000 forest notifications per 

year that would require 

automatic closure upon 

realization

● More accurate reporting and a 

better overview of the state of 

forests

● Sentinel-2 + Sentinel-1 

(together gave the best result)



Traffic accident prediction



Procurement
automation



+ X-road

+ electronic ID

+ data portal

+ data catalogues

+ data stewards

backbones



X-Road® – an open-source platform for secure data 
exchange between organisations, used by the world's 
leading digital nations.

X-tee – the Estonian X-Road® ecosystem since 2001

+ saving 3 million working hours annually

+ over 3,000 different services

+ over 2,5 billion transactions per year

+ over 500 million citizens as end-users

x-road
the backbone of the e-State since 2001



Data management tools

Agency 
information

system

RIHAKE / 
agency data

catalog

National Data 
Portal 

(06.2025)

Data Steward: 

+ Managing descriptions in one location

+ High level of automation

+ Automated publishing of descriptions in other
locations

Data User: 

+ All information accessible
in one location

National Data Description Standard



Data mapping and description

Data description (aka metadata) as an
enabler of data management

+ "order in the house"

+ We know what data we have, where it is
stored, how much personal data there is, 
how long it must be stored, how the data
is related to each other, we can measure
its quality, …

Data description as an enabler of data use

+ users can find, understand and effectively

reuse our data



DCAT – Data Catalog Vocabulary

Abbreviations:

DCAT: international (W3C) specification for data portals

DCAT-AP: European Union extension (application profile) to DCAT

DCAT-AP-HVD; DCAT-AP-DGA: DCAT-AP extension profiles based on specific legislation

Estonian Data Description Standard (also DCAT-AP-EE): Description profile implemented in the
Estonian Data Information Gateway (and RIHAKEs), which also corresponds to the DCAT-AP, -HVD and -
DGA extensions

NB! The use of the standard is required when exchanging data descriptions, not within the institution!



Principles of data description

• Data must be findable and understandable both inside and outside the organization

Holistic overview of data

• There must be a consensus across institutions on what and how data is described (and shared 
with others)

Interoperability

• You can find and use data that is described in a consistent and understandable vocabulary.

Semantics

• A good data description can be prepared by an expert who knows the field.

Know the data



Data quality principles (some)

•Data should be fit for purpose

Sufficiency principle

•Data quality principles can be established once you know data user

Know your customer

•As data users change, as time passes, the needs requirements on data
quality changes

“adequacy” changes over time



Data quality principles (some)

• A business rule set once for a dictionary term is applied consistently to datasets where data 
corresponding to the term is found.

Consistency of data quality across different datasets

• Business rules are collected and managed centrally (for example, in a data catalog or a 
dedicated data quality tool)

Transparency and integrity of data quality management

• Data quality rules are valuable when they are set with measurement and visualization, as well 
as principles for reporting and problem solving.

Situational awareness and ability to respond to problems



data spaces

+ Data Spaces Support Centre (DSSC) Strategic stakeholder Forum

+ long-term plan for Estonian data spaces (2025-2035)

+ data architecture of the data spaces

+ X-road compliance with data spaces (2026-2027)

Common European Data Spaces

Agriculture Cultural Heritage Energy Finance Green Deal Health Language

Manufacturing Media Mobility Public
Administration

Research 
and Innovation

Skills Tourism



AI infrastructure
N ext g eneration A I developm ent center, throug h which the 

larg est A I m odels are trained  and  developed.

Tens of thousands of specialized  A I processors, cutting - edg e 

com puting  power, energ y efficiency, and  sovereig nty.

Reg ulatory and  technical sand b ox. A I scaler. Full- scale sup port.

O bjective: to  secure a strong  position in g lobal com petition, 

independence and  supp ort ind ustrial and  scientific  

p ub lic  secto r A I leap . 

Estonia as A I innovation testb ed.



CONTROL LITERACY

PORTABILITY

REUSE

PRIVACY 
ENHANCHING 
TECHNOLOGY

TRANSPARENCY

RIGHT TO DISPUTE

REGISTRY CULTURE

DATA EXCHANGE

TRUST

HUMAN-CENTRIC AND TRANSPARENT AI



data tracker
Data tracker allows citizens to see when, how and why their personal 
data is processed in the state’s databases

It enables a central overview of the data processing that has occurred, without the
need to visit various websites and portals or request this information via e-mail

Soon mandatory for all public sector organisations



consent service
With the consent service it is possible for people to allow companies access their
personal data in national databases

Voluntary convenience service, which is available through our state portal
eesti.ee

Currently more than 1 500 000 data consents generated, main use cases in 
banking and healthcare



digital twin as an empowering virtual copy of a 
person

Enabling access to personal 
data

Allowing citizens to correct
and update existing data

Contextualizing data
through a personal 

dashboard

Using data for service provision Implementing a registry
culture – individuals control

their own data

Ensuring transpancy of data
processing (data

tracker+consent service)

Managing decisions, 
preferences, needs, and 

rights related to data usage

Part of the digital ecosystem
– interoperability with
existing components



Let's make AI leap happen!

Follow what's happening on LinkedIn!
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