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The monograph “The Statistical Assessment of Sustainable Development: Some 
Key Dimensions” is a team research work harmonizing and integrating newly obtained 
results and previously published materials revised in view of rethinking current 
problems of sustainable development.  

Brought together under the scientifi c edition of doctor of sciences on public admi-
nistration, professor, correspondent member of the National Academy of Sciences 
O. Osaulenko, these materials are nevertheless the studies with independent authorship 
and logical complementarity in a comprehensive exposure of problems pertaining to the 
statistical measurement of sustainable development. The authors’ team is contributed 
also by O. Vasechko (doctor of economics, professor), M. Grun-Rehomme (doctor 
of economics and mathematics, professor) and T. Kobylynska (doctor of economics, 
associate professor).   

The monitoring and management of sustainable development cannot be feasible 
only on the basis of information of purely qualitative nature, this process requires, fi rst 
and foremost, the quantitative measurement of all its dimensions. The quantitative 
measurement is carried out as part of the national statistics using the internationally 
recognized system for statistical indicators and observations. Statistical data are key to 
the assessment of current performance and future perspectives, and to the elaboration of 
a sustainable development strategy, its implementation control, with timely corrections 
and clarifi cations.    

Contributions in the research of problems relating with the statistical assess-
ment of sustainable development can be found in Ukraine in works of  A. Yerina, V. Da-
nylko, N. Parfentseva, O. Yeliseeva, and of the two coauthors of this monograph, 
O. Osaulenko and T. Kobylynska. 

Because the statistical assessment of sustainable development has extremely wide 
thematic coverage, only its selected key dimensions were included in the proposed 
monograph, along with the general problem setting. 

The monograph consists of fi ve sections. The fi rst section (O. Osaulenko) is 
focused on the general problems of sustainable development, whereas the following 

FOREWORD



 Foreword

7

four consecutive sections are devoted to important issues such as methodological 
background of the climate change statistics (O. Osaulenko, T. Kobylynska), current 
challenges in constructing the consumer price index (O. Vasechko), the outliers’ 
detection in the survey of small enterprises within the structural business statistics 
(M. Grun-Rehomme), and the experience of creating a statistical glossary for support 
of the statistical business process (O. Vasechko). In this way, each specialized section 
highlights statistical problems for four key sustainable development sectors: 

– creating an overall methodological framework and a metadata base for 
purposes of the statistical observation of sustainable development;

– environmental patterns and nature use economy in parallel with sustainable 
exploitation of the available nature resources and their impact on the planetary 
climate;

– social patterns in the sustainable development context and their current 
evolution, especially the evolution of social consumption model;

– economic patterns and their trend in the sustainable development context, 
with the role of various categories of economic agents in its achievement.

Sustainable development problems in the present-day Ukrainian context are 
subject to impact from the large-scale military aggression unleashed by russia in 
February 2022. The war, being the antipode to sustainable development, has only 
adverse effects for all the dimensions of sustainable development as it impedes or even 
blocks the achievement of its goals.  

A war heavily hits and affected country physically, environmentally, demog-
raphically, politically, economically and morally. Its population, environment and 

economy bear disastrous and often irreversible losses. Because the statistical capacities 
of a country which territory is the warfare zone are also affected and essentially 
diminished, this hits the global quality of statistical information.  

The main manifestations of the war’s impact on sustainable development is 
economic decline, losses of skilled human capital, degrading performance of education 
and healthcare systems, demographic losses on account of a high death toll among 
the military and the civil population, the mass-scale emigration and the falling birth 
rate, the massive destruction of the housing stock and infrastructure facilities, with the 
worsened, if not blocked, access of the population to vitally important resources like 
water, sanitary conveniences, dwelling, foods, energy and medications.   

The degree of consequences is conditional on the nature and scales of warfare, 
the resilience of economy and political system, the effi ciency of government policy 
on facing the war-related challenges, the nature and scopes of assistance from the 
international community. 

The capacities of the offi cial statistics as a whole and the sustainable development 
statistics in particular in the war time become essentially limited due to both the 
physical closure of warfare zones and temporarily occupied areas for statisticians and 
resource limitations (budgetary and human), which makes obtaining of the necessary 
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and sound statistical information an extremely complicated matter. This background 
provokes a series of methodological, organizational and technical challenges for 
information support to management of sustainable development, which call for in-
depth rethinking of its theoretical and practical principles.       

Given the above, challenges of the sustainable development assessment in 
Ukraine are highlighted in this monograph e.g. from the perspective of effects from 
the military aggression for sustainable development and statistical capacities of the 
war-torn country. 

The fi rst section is central, and it is devoted to the conceptual framework for 
information support to sustainable development. UN recommends international and 
national statistical offi ces several approaches to the assessment of progress on the way 
to Sustainable Development Goals (SDGs), which account for the progress in their 
most distant groups. The section discusses applications of the main approaches, with 
emphasis on the methodology of the Economic and Social Commission for Asia and 
the Pacifi c (UNESCAP). The accounting for progress in the most distant SDGs groups, 
if disaggregated data are available, and its comprehensive assessment have essential 
impact on the description of achieved results and understanding of declared priorities. 
The comprehensive approach to constructing methodology for the assessment of 
sustainable development and building its global indicators is a premise of the effective 
policy on its management. A key problem in the assessment of sustainable development 
is information support for its global indicators. Its central issue is harmonizing national 
information support for SDGs with relevant international standards. The potential 
progress on this way is largely conditional on the ability of national statistical services 
to use new information sources. A combination of data sources for information support 
of SDGs needs to cover not only offi cial statistical surveys, but administrative records 
as well as big data, a source with growing recognition and broader applications in the 
offi cial statistics. A synthesis of information from various sources requires heightened 
attention to compliance with international standards on statistical data quality.        

In the context of martial law, the emphasis should be shifted to the most vulnerable 
dimensions of sustainable development, with accounting for potential needs of postwar 
recovery of the country. The accessibility of information sources can essentially 
differ in war and peaceful times. The important role in compensating full or partial 
inaccessibility of the required primary data should be assigned to sound mathematical 
techniques embedded in statistical methods and procedures, and to using advanced 
information technologies, including the big data concept.       

The second section contains a review of methodological approaches to the 
statistical recording and improvements in the indicators designed to measure climate 
change and adaptation to it. The climate change is a most serious global threat to 
communities, economies and environments. The United Nations Conference on 
Sustainable Development (Rio+20), held in June 2024, stressed that the adaptation 
to climate change was a global priority, an immediate and pressing task. SDGs call 
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to taking urgent measures to combat climate change and its effects, and to encourage 
the creation of mechanisms for enhancing the capacities for sustainable development 
effective planning and control

As far as the statistical assessment of sustainable development is concerned, 
there is a need in new robust information and in increased requirements to the already 
existing one. Such information is supposed to allow for industry coverage of the climate 
change statistics and to provide metadata for descriptions of various approaches to 
the environmental accounting, especially regarding climate change. The national 
statistical system sets an overall operative framework for climate change statistics and 
end users supply with the available statistical information. Also, the offi cial statistics 
provides a critically important information support in compiling national cadasters of 
greenhouse gases and building relevant national systems. A priority here is similar to 
the one in overall problems of sustainable development: the maximal convergence of 
national methodologies and practices of the climate change statistics with international 
standards, especially European ones.

The prolonged war using powerful advanced weapons has the inevitable effect: 
vast pollution and massive destruction of the country’s ecosystem, especially in 
active warfare zones and temporarily occupied areas. The russian aggressors are 
set to purposeful ruining of critical infrastructures, resulting not only in the death of 
local ecosystems, but in the situation amounting to the environmental disaster with 
tremendous losses among the population, animal and plant stock.      

The national priority setting has to account for the specifi cs of the martial law, the 
nature, scales and regional dimensions of warfare effects for the country’s environment 
and ecosystem. 

The third section is focused on investigating problems related with consumer 
price index. The social component of sustainable development is largely dependent 
on the social consumption specifi cs. The character and intensity of consumption of 
goods and services by the population is an indicator of whether numerous sustainable 
development challenges can be effectively dealt with or, instead, aggravated. An 
important barometer of the modern society evolution is the trend in consumer price 
index. This trend in overall and by category of good or service has direct impact 
on social consumption patterns, thus providing for feedback between consumption 
and sustainable development. On the one hand, the behavior of a consumer depends 
on his/her natural propensity to substitute more expensive goods or services with 
cheaper ones, on the other hand, on his/her striving to sustain a permanent level of 
subjective utility. An array of factors make the utility perception vary over time. 
The community’s awareness of the factors determining the utility perception, along 
with technological gains, change their consumer behavior, with each next generation 
showing consumption patterns that are distinct from the previous one. It is vitally 
important that the sustainable development policy be focused on reducing consumer 
pressures on the environment and planetary resources.    
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However, the capacity of consumer price index to properly measure the real 
price trend can be questioned. Being estimated since long now, consumer price 
index is nevertheless a subject to permanent and massive criticism by economists, 
politicians and public activists. A possibility of eliminating its drawbacks is seen in 
searching for ways to shorten the gap between its conventional concept and its practical 
implementation, on the one hand, and its theoretical principles, on the other. New 
solutions can be offered by the latest technological achievements, namely the use of 
big data in the offi cial statistics for estimating the evolution of consumer price level.       

It the conditions of war, with the production profi le and the consumer behavior 
pattern radically changed, the consumer price trend highly volatile and hardly 
predictable, and the offi cial statistics encountering serious functional limitations, 
highly important is searching for new sources of primary information and advanced 
technological approaches to constructing consumer price index.  

The fourth section highlights problems related with the identifi cation of non-
standards units, the so called outliers, in the structural business statistics, i.e. in the 
annual structural survey. The structural statistics is a source of information about 
structural change in the production sector, covering all the types of production entities 
(enterprises). From the sustainable development perspective, special interest is drawn 
to structural change in the small business and micro-business sector. Small enterprises, 
including micro- ones, despite their relatively small production output and turnover, 
create the overwhelming majority of jobs at industry and macroeconomic level, 
thus making a signifi cant contribution in the economic and social stability. In many 
countries, small business ensures the inclusion of vulnerable population strata (women, 
low-income persons and persons with limited physical capacities) in the economic 
activities. Besides that, small business, being more sensitive to environmental 
challenges than medium or large enterprises, is a source of many innovative startups 
focused on solutions of pressing sustainable development problems, which can be 
subsequently adapted by large business, including multinational companies. 

In the conditions of war, small enterprises are more vulnerable, but also more 
capable to adaptation and survival. Effects of warfare for small enterprises are 
largely context-specifi c. Some small enterprises are able to fi nd ways to adaptation 
and can even successfully operate in certain economic sectors in unfriendly business 
environments and high war risks. Government measures to support small business, the 
collective resilience and the ability of entrepreneurs to diversify operation are another 
important factors mitigating adverse effects of the martial law. Small enterprises have 
proven to be capable for rapid response on the battlefront needs both in production and 
organization of material supplies and in production of advanced technical equipment 
that does not require heavy production capacities.    

However, the small business sector is a challenging object when it comes to 
its statistical observation because of its high volatility and variability related with 
frequently changing economic profi les, constant creation and registration of new 
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enterprises, large numbers of the ones temporarily out of operation or the ones 
ultimately closed. Part of the small innovative businesses may be absorbed by 
large companies. Another challenge is the occurrence of the so called non-typical 
enterprises caused by either peculiarities of a particular economic activity or the current 
conjuncture or fl aws in the legislative system or conventional registration errors. 
The two factors (instability of the general population and the occurrence of outliers) 
signifi cantly reduce the capabilities for identifying atypical units.  Atypical units cannot 
be properly detected with reliance on only one of the known approaches. As a particular 
case in identifying atypical units, the structural observation of enterprises requires 
the involvement of an array of specifi c approaches that constitute a combination of 
algebraic, graphic and non-parametric methods with the compulsory support from 
expert opinion. Without effective identifi cation and timely processing of atypical units, 
end results of the structural business survey may contain a systematic bias entailing 
wrong economic and political decisions on the small business sector management, 
especially in the conditions of martial law.    

The fi fth section shows the experience in creating a national glossary designed 
to support the integrated model of statistical production processes. In the sustainable 
development context, the Conference of European Statisticians considers compilation, 
support and timely updating of statistical glossaries as an integral component of the 
operative framework for the process of production of robust statistical information. 
The importance of modernization of the statistical production process, i.e. introduction 
of the Generic Statistical Business Process Model (GSBPM) in the statistical practice 
of national statistical agencies, is emphasized as an imperative for comprehensive 
highlighting of sustainable development, because GSBPM allows to build, optimize 
and harmonize all the statistical production chains. The terminological support to 
GSBPM needs to be based on a standard glossary designed as the integrated and 
centralized source of terms and their defi nitions for all the existing types of statistical 
organizations. Such glossary can lay a joint communicational fundament in the offi cial 
statistics fi eld at both national and international level; it helps reveal and eliminate 
numerous terminological inconsistencies and differences in the statistical practice, thus 
increasing the quality of statistical information. The problem of glossary compilation 
covers a wide range of issues including ones that are common for all the countries and 
ones stemming from the national specifi cs of Ukraine.       

We would like to express our sincere gratitude to all our colleagues and friends 
who provided us with maximum technical and organisational assistance in preparing 
this monograph for publication.
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SECTION 1

INFORMATION SUPPORT FOR SUSTAINABLE DEVELOPMENT

1.1.  Main directions for implementation 
           of the Sustainable Development Goals

The priority for the development of modern society should be a comprehen-
sive consideration of social, economic and environmental issues, which will help to 
change the technogenic development of the planet to sustainable one. Today, this 
problem has become universal at both the national and global levels: all countries, 
without exception, are faced the need to change the existing economic paradigm, create 
new concepts of balanced and sustainable economic development to eliminate global 
and regional environmental threats.

The agenda in the fi eld of sustainable development until 2030 (hereinafter the 
2030 Agenda) was agreed in September 2015 by the heads of the UN member states 
and high-ranking government representatives [1]. The Sustainable Development 
Goals (hereinafter SDGs) approved by this document are intended to stimulate so-
cial, economic and environmental progress for the period up to 2030 in the interests of:

eliminating poverty and hunger throughout the world;
fighting inequality within and between countries;
building a peaceful, just and social barrier-free society;
protecting human rights, promoting gender equality and empowering women 

and girls; 
ensuring reliable preservation of our planet and its natural resources.
The Goals also aim to create the conditions for sustainable, inclusive and 

continuous economic growth and decent work for all, taking into account different 
levels of national development and capacities. 

The 2030 Agenda for Sustainable Development provides a shared blueprint for 
peace and prosperity for people and planet, now and in the future. At its heart are the 
17 SDGs, which are an urgent call to action, particularly for global partnership, for all 
countries, both developed and developing. All countries recognise that ending poverty 
and other constraints must be part of strategies to improve health and education, reduce 
inequality, boost economic growth, fi ght climate change and conserve the planet’s 
biodiversity.
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It should be noted that sustainable economic development and the defi nition of 
its goals are based on the extensive experience of international work and the activities 
of UN departments, in particular the Department of Economic and Social Affairs [2]. 

Let’s take a closer look at the history of the SDGs: 
1) Agenda 21, the Rio Declaration on Environment and Development and the 

Statement of Principles on Sustainable Forest Management were adopted 
by more than 178 governments at the United Nations Conference on Envi-

 ronment and Development (UNCED) held in Rio de Janeiro, Brazil, from 
 3 to 14 June 1992 [3];
2) a comprehensive action plan to build a global partnership for sustainable 

development to improve people’s lives and protect the environment;
3) in September 2000, at the Millennium Summit [4] at the UN Headquarters, 

Member States unanimously adopted a Declaration that led to the development 
of eight Millennium Development Goals (MDGs) [5] to reduce poverty by 
2015;

4) in 2002, at the World Summit on Sustainable Development [6] in South 
Africa, the Johannesburg Declaration on Sustainable Development and the 
Plan of Implementation were adopted, reaffi rming the commitment of the 
international community to overcoming poverty and building on Agenda 21 
and the Millennium Declaration;

5) in June 2012, the UN Conference on Sustainable Development (Rio+20) in 
Rio de Janeiro, Brazil [7] adopted the outcome document “The Future We 
Want” [8], which launched a set of Millennium Development Goals (MDGs) 
and the establishment of the UN Political Forum on Sustainable Develop-

 ment [9];
6) in 2013 a working group was created to develop proposals for the SDGs [10];
7) in 2015, the UN started the negotiation process regarding the Sustainable 

Development Agenda for the period after 2015 [11]. As a result, the UN 
Summit on Sustainable Development in New York [12] adopted the fi nal 
document “Transforming our world: the 2030 sustainable development 
agenda and its 17 goals” [13] with 17 SDGs defi ned [14].

Agenda 2030 is a new global agenda for sustainable development. It is based on 
17 SDGs and 169 related tasks to achieve these goals, which are aimed at eradicating 
poverty, protecting and ensuring global prosperity and are unprecedented in terms of 
signifi cance and scope.

The SDGs, having established a wide range of economic, social and environmental 
tasks, call for action by all countries of the world, regardless of their level of economic 
development. Although the global SDGs are not legally binding, governments need 
to take them into account and develop national measures to achieve them. Monitoring 
of achievement of the SDGs takes place at different levels – global, national, regional 
and thematic ones.

The High-Level Political Forum is the UN’s central platform for monitoring and 
reviewing the 2030 Agenda and the SDGs at the global level. To this end, the 2030 
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Agenda calls on UN Member States to conduct national reviews of progress towards 
the SDGs. It should be noted that regular reviews of the SDGs are voluntary, state-led 
and undertaken by both developed and developing countries to provide a platform for 
partnerships.

An important prerequisite for monitoring the progress of achieving the SDGs is a 
professional approach to it. Eurostat undertook this work in the European Union, as well 
as in most countries [15]. They led the development of a system of indicators to assess 
progress towards achieving the SDGs in close cooperation with other commissions, 
services and organizations of Member States in the European Statistical System.

Sustainable development is included in EU policy and legislation through the 
EU Sustainable Development Strategy, the EU 2020 Better Regulation Strategy. 
The EU also contributed to the formation of the global Agenda 2030. This document 
fully corresponds to the vision of Europe and has become the world plan for global 
sustainable development. The EU continues to be a leader in the implementation of the 
2030 Agenda and the SDGs together with the Member States in full compliance with 
the principle of subsidiarity [16]. 

Monitoring of the achievement of the SDGs is carried out according to the list 
of goals in an open and inclusive way with the involvement of the Committees of 
the Council of the EU (economic, fi nancial, labor, social protection), the European 
Statistical Advisory Committee, the European Environment Agency, non-
governmental organizations, academic circles and other international organizations. 
The indicators that ensure the fulfillment of the tasks of the SDGs are selected 
taking into account their compliance with the EU policy, perspective, accessibility, 
coverage of the country, timeliness and quality. The data is structured around the 17 
SDGs and covers the social, economic, environmental and institutional dimensions 
of sustainability represented by the 2030 Agenda. Each SDG is covered by fi ve core 
indicators that have been chosen to refl ect the goals and objectives for achieving them. 
In 2019, out of 99 main indicators of the EU SDGS indicator system, 37 are multi-
purpose, that is, they are used to monitor several goals. Of the current indicators of 
the EU SDGs, 55 correspond to the indicators of the UN SDGs. In July 2017, the UN 
General Assembly adopted a global list of indicators containing 239 different ones. 

It should be emphasized that there are gaps in information provision not only in 
developing countries, but also in developed countries, and fi lling these gaps requires 
fi nancial resources, knowledge sharing and investment in human capital.

In 2020, the UN received a review of the set of indicators. The interdepartmen-
tal agency and the Expert Group on SDGS indicators are currently working on the 
full implementation of the global list of indicators and their further improvement. The 
improvement of indicators during 2021 also involves the replacement (clarifi cation, 
adjustment) of indicators for which it is practically impossible to obtain data, as well 
as the inclusion of additional extended indicators. 

The fi rst EU strategy for sustainable development, adopted in 2001, is set out 
in a single, agreed plan to address the challenges of sustainable development in the 
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European Union. In June 2010, the European Council adopted the Europe 2020 
strategy. In addition, the 2030 Agenda notes that the regional level is an important 
connecting link between national and global reporting and their monitoring [17]. The 
adopted SDGs are formed as follows:

Goal 1 “Elimination of poverty” – elimination of poverty in all forms and 
everywhere.

Goal 2 “Overcoming hunger” – overcoming hunger, achieving food security, 
improving nutrition, and promoting the sustainable development of agriculture”.

Goal 3 “Strong health and well-being” – ensuring a healthy lifestyle and well-
being for people of all ages.

Goal 4 “Quality education” – ensuring inclusive and equitable quality education 
and promoting lifelong learning opportunities for all.

Goal 5 “Gender equality” – ensuring gender equality, expanding the rights and 
opportunities of all women and girls.

Goal 6 “Clean water and adequate sanitation” – ensuring the availability and 
sustainable management of water resources and sanitation.

Goal 7 “Affordable and clean energy” – ensuring access for all people to reliable, 
sustainable and modern sources of energy.

Goal 8 “Decent work and economic growth” – promotion of continuous, inclusive 
and sustainable economic growth, full and productive employment and decent work 
for all.

Goal 9 “Industry, innovation and infrastructure” – creation of sustainable 
infrastructure, promotion of comprehensive and sustainable industrialization and 
innovation.

Goal 10 “Reducing inequality” – reducing inequality within and between 
countries.

Goal 11 “Sustainable development of cities and communities” – ensuring the 
openness, security, viability and ecological sustainability of cities and settlements.

Goal 12 “Responsible consumption and production” – ensuring the transition to 
rational models of consumption and production.

Goal 13 “Mitigating the consequences of climate change” – taking urgent 
measures to combat climate change and its consequences.

Goal 14 “Conservation of marine resources” – preservation and sustainable use 
of oceans and marine resources in the interests of sustainable development.

Goal 15 “Protection of land ecosystems” – protection and restoration of land 
ecosystems and promotion of their rational use, rational forest use, combating 
desertifi cation, stopping and reversing the process of land degradation and halting the 
loss of biodiversity.

Goal 16 “Peace, Justice and Strong Institutions” – promoting the building of a 
peaceful and inclusive society for sustainable development, providing access to justice 
for all and creating effective, accountable and inclusive institutions at all levels.

Goal 17 “Partnership for Sustainable Development”.
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The 2030 Agenda integrates the three dimensions of sustainable development – 
economic, social and environmental – in a balanced way and is indivisible in the sense 
that it must be implemented as a whole, integrated and not fragmented, and therefore its 
individual goals and objectives are closely interrelated. Moreover, to ensure progress 
and long-term accountability, the document provides for a strong follow-up and 
review mechanism that will allow all partners to assess the impact of their actions. At 
the global level, this is monitored by the High-Level Political Forum on Sustainable 
Development, which meets annually at the UN to track progress [18].

The economic dimension of the global Sustainable Development Goals covers 
four SDGs (Fig. 1.1), 41 tasks for monitoring the achievement of these goals and 53 
indicators. 

Fig. 1.1. The economic block of the global SDGs
Source: created by the author based on [14].

The environmental block of the global Sustainable Development Goals is 
refl ected in four SDGs (Fig. 1.2), 35 tasks and 43 indicators. 

Fig. 1.2. Environmental block of global SDGs
Source: created by the author based on [14].
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The social direction is most represented in the global SDGs (Fig. 1.3.) and 
contains 8 goals, 74 tasks and 124 indicators.

Fig. 1.3. Social block of global SDGs
Source: created by the author based on [14].

The last global SDG 17, whose targets and indicators are directly related to all 
the SDGs, should be discussed separately. It includes 19 targets and 25 indicators 
(Fig. 1.4).

Fig. 1.4. Global SDG 17
Source: created by the author based on [14].

Thus, the SDGs concept, based on the defined goals and objectives, aims to 
develop the main directions for the implementation of the relevant basic tasks by goals:

Capacity building (SDG 17).
Solving this task requires the creation of means of implementation and a global 

partnership for sustainable development (goal 17 “Strengthen international support for 
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effective and targeted capacity building in developing countries to support national 
plans for the implementation of the SDGs” (Strengthen the ability of countries to 
integrate the 2030 Agenda and the SDGs in national development plans and sustainable 
development strategies Practical tools and mutual learning are used to facilitate 
implementation.        

 Health of the population (SDG 3).
Agenda 2030 recognizes that health and development are closely intertwined and 

calls for implementing measures to address the primary health needs of the world’s 
population, as these measures are integral to achieving SDGs and primary care.

Employment, decent work for all and social protection (SDG 8).
Socially oriented economic policies, reliable democratic institutions that meet 

the needs of people, as well as improved infrastructure are the basis for sustainable 
economic growth, poverty alleviation and job creation. Universal values such as 
freedom, peace and security, internal stability, respect for human rights, including the 
right to development, and the rule of law, gender equality, market policy, and a shared 
commitment to just and democratic societies are also of paramount importance for the 
development of countries.

Quality education (SDG 4).
Every year, the role and international recognition of education for sustainable 

development are growing as an integral element of quality education and a key factor 
contributing to sustainable development (especially during the COVID-19 pandemic).

Problems of food security and nutrition and promotion of the sustainable 
development of agriculture (SDG 2).

The goal of ending hunger, achieving food security, improving nutrition and 
promoting sustainable agricultural development takes into account the interrela-
tionships between supporting sustainable agriculture, empowering smallholder 
farmers, promoting gender equality, ending rural poverty, ensuring healthy lifestyles, 
etc.

Gender equality and the expansion of women’s rights (SDG 5).
At present, gender inequality is still deeply rooted in every society. Women suffer 

from lack of access to decent work, face professional discrimination and the difference 
in pay. In many situations, they are denied access to basic education and health care, 
and are victims of violence and discrimination. In addition, they are not suffi ciently 
represented in the processes of making political and economic decisions. 

Innovative and sustainable development of industry (SDG 9).
Inclusive and sustainable industrial development is considered together with 

sustainable infrastructure and innovation as SDG 9 of the 2030 Agenda for Sustainable 
Development.

Ensuring sustainable production and consumption (SDG 12).
The specified goal involves solving tasks aimed at ensuring the transition 

to rational models of consumption and production. Governments, international 
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organizations, the business sector, other non-state actors and private individuals 
should contribute to changing unstable patterns of consumption and production, 
including by mobilizing fi nancial and technical assistance from all sources to increase 
the scientifi c, technical and innovative potential of developing countries, the ability 
to move towards more rational models of consumption and production. After all, it is 
sustainable consumption and production that was identifi ed as one of the three main 
SDGs and are the main requirements for it, together with the eradication of poverty 
and the management of natural resources in order to promote economic and social 
development.

Development of trade (SDG 17)
The solution to the issue of trade development in terms of sustainable development 

is ensured by the efforts of countries to integrate it and obtain benefi ts for the trade 
system from promoting international development through trade liberalization. 
Results of Rio+20 [https://sustainabledevelopment.un.org/rio20.html] and the 
outcome document of the UN Summit on Sustainable Development (2030 Agenda 
for Sustainable Development) [https://sustainabledevelopment.un.org/post2015/
transforming our world] recognize that international trade plays an important role in 
promoting stable, inclusive and sustainable economic growth, job creation, increased 
incomes and people’s well-being. 

Development of sustainable tourism (SDGs 8, 12).
Tourism is one of the world’s fastest-growing industries and an important source 

of foreign exchange and employment, while it is closely linked to the social, economic 
and environmental well-being of many countries, especially developing countries. 
In Agenda 2030, task 8.9 defi nes until 2030 to develop and implement a strategy to 
encourage sustainable tourism, which contributes to the creation of new jobs, the 
development of local culture and the production of local products. The importance 
of sustainable tourism is also emphasized in task 12.b, which aims to develop 
and implement tools for monitoring the impact on the sustainable development of 
sustainable tourism.

Development of science (SDGs 4, 17).
Effective partnerships between government organizations, between the public 

and private sectors, and between civil society organizations should be stimulated and 
encouraged, drawing on the experiences and strategies of using partners’ resources. 
In particular, it should be developed by implementing the recommendations of 
scientifi c institutions to the activities of state authorities, creating partnerships between 
scientifi c, state and private institutions, improving cooperation between scientists in 
the natural and social spheres, and establishing regular connections between scientists 
and politicians. In addition, integrated scientifi c assessments, risk assessments, results 
of interdisciplinary and interdisciplinary research should be used more often. The 
development of science will contribute to the creation of scientifi c and educational 
centers for sustainable development.



The Statistical Assessment of Sustainable Development:  Some Key Dimensions

20

Information for comprehensive decision-making and participation (SDG 16).
Goal 16.7 of the SDGs was formed with the aim of ensuring responsible decision-

making by representative bodies at all levels with the participation of all sections of 
society. Paragraph 48 of the 2030 Agenda also highlights the importance of indicators 
for this task for decision-making.

 Green economy (SDGs 8, 13).
Despite international cooperation to support national governments, many 

countries are constantly concerned about global economic and environmental deve-
lopments. These have been exacerbated by the recent protracted global energy, food 
and fi nancial crises, and this has been underlined by constant warnings from the world’s 
scientists that society is crossing a number of ecological boundaries.

International organizations related to the ecological economy or green growth are 
the United Nations Environment Program (UNEP), the United Nations Department 
of Economic and Social Affairs (UNDESA), the United Nations Conference on Trade 
and Development (UNCTAD), the International Labor Organization (hereinafter the 
ILO), the World Bank , Organization for Economic Co-operation and Development 
(OECD), Global Green Growth Institute (GGGI), Partnership for Green Economy 
Action (PAGE), Green Growth Knowledge Platform (GGKP).

Chemical substances and waste (SDG 12).
The significant use of chemicals is important for achieving the social and 

economic goals of the global community. Such substances can be used with a high
degree of safety under best practices. However, there are still many unsolved 
problems, the main ones being the lack of suffi cient scientifi c information to assess 
the risk of the use of chemicals and the lack of resources to assess those for which data 
are available. In addition, gross chemical pollution poses serious threats to human 
health, genetic makeup, reproductive outcomes, and the state of the environment in 
general, while continuing to spread in industrialized areas of the world, the restoration 
of which will require signifi cant investment in the future.

Atmospheric air (SDG 13).
Protection of the atmosphere is a broad and multidimensional activity involving 

various sectors of the economy. Many issues related to this activity are refl ected in 
Chapter 9 of the Agenda for the 21st Century “Atmospheric Protection”. It states that 
the activities that can be carried out to solve this problem must be comprehensively 
coordinated with social and economic development in order to avoid negative 
consequences, taking into account all the legitimate priorities and needs of developing 
countries to achieve sustainable economic growth and poverty reduction These issues 
are also considered in such international agreements as the 1985 Vienna Convention 
on the Protection of the Ozone Layer, the 1987 Montreal Protocol on Substances that 
Deplete the Ozone Layer, the 1992 UN Framework Convention on Climate Change 
and other international treaties, including regional. 

Biodiversity and ecosystems (SDG 15).



Section 1  Information support for sustainable development

21

Among the many challenges of sustainable development listed in point 14 
of the 2030 Agenda, special attention is paid to the depletion of natural resources 
and the negative consequences of environmental degradation, including the loss of 
biodiversity. SDG 15 aims to protect and restore terrestrial ecosystems, promote 
their sustainable use, sustainable and rational forest management, fight against 
desertifi cation, stop and reverse the process of land degradation and stop the loss of 
biodiversity. In particular, SDG goal 15.5 provides for “immediately taking signifi cant 
measures to curb the degradation of natural habitats, stop the loss of biological diversity 
and, by 2020, ensure the preservation and prevention of the disappearance of species 
under threat of extinction”.

Reducing the risk of natural disasters (SDG 11).
Reducing the risk of natural disasters as an integral part of social and economic 

development is important to ensure that this development is sustainable in the future. 
Rural development (SDG 2).
SDG 2 calls for ending hunger, achieving food security, improving nutrition and 

promoting sustainable agricultural development. In particular, task 2.a pays special 
attention to increasing investment, including by intensifying international coopera-
tion, in rural infrastructure, agricultural research and agro-propaganda, technology 
development and creation of genetic banks of plants and animals in order to strengthen 
the potential of developing countries, especially least developed countries in the fi eld 
of agricultural production.

Technology, science and capacity building 
These questions are the main issues when determining the means of implemen-

ting the Agenda for the XXI century. Research, development, implementation and 
diffusion of environmentally sound technologies in the context of a green economy 
are closely linked to other key elements and means of implementation, including 
innovation, business opportunities and development, trade in environmental goods 
and services, fi nance, investment and institutional capacity.

Water and sanitation (SDG 6).
Water and sanitation are fundamental to sustainable development, and the range of 

services they provide support poverty reduction, economic growth and environmental 
sustainability. However, in recent decades, overexploitation and pollution of water 
resources have led to a severe reduction in fresh water reserves in various regions of 
the world. Climate change is making the situation worse, triggering an increase in 
natural disasters such as fl oods and droughts. Note that 80% of the world’s wastewater 
is returned to the ecosystem without treatment or reuse, and 70% of the world’s 
natural wetlands have been lost, including signifi cant freshwater loss. In addition, the 
COVID-19 pandemic has created an additional barrier, impairing billions of people’s 
access to safe water management and sanitation services that are critically needed to 
prevent the spread of the virus. Now more than ever, the world needs to change the 
way it manages water resources, provides water services and sanitation for billions 
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of people. Immediate action is needed to overcome this global crisis, as it affects all 
vectors of development – social, economic and environmental.

Violence against children (SDG 16).
Protection of children from all forms of violence is a fundamental right enshrined 

in the UN Convention on the Rights of the Child. The inclusion of a specifi c task 
(SDG 16.2) in the 2030 Agenda to end abuse, exploitation, traffi cking and all forms of 
violence and torture against children gives new impetus to the realization of the right 
of every child to live free from fear, neglect, abuse and exploitation. Several other SDG 
targets address specifi c forms of violence and harm against children, such as child 
marriage and mutilation (Task 5.3) and the eradication of child labour, including the 
recruitment and use of child soldiers (Task 8.7).

Sustainable transport (SDG 11).
Global attention to transport has remained unchanged in recent years. At the 2012 

UN Conference on Sustainable Development (Rio +20), world leaders unanimously 
recognized that transport and mobility are central issues for sustainable development. 
Sustainable transportation can boost economic growth and improve accessibility. 
Sustainable transport provides better economic integration while preserving the 
environment, improving social equity, health, sustainability of cities, urban-rural 
connections and rural productivity. 

Institutional framework and international cooperation for sustainable 
development.

In the 2030 Agenda, signifi cant attention is paid to the issues of international 
cooperation and the formation of institutions. Thus, SDG 16 is dedicated to promoting 
peaceful and inclusive societies for sustainable development, ensuring access to justice 
for all and building effective, accountable and inclusive institutions at all levels. The 
comprehensive fi nal SDG 17 is related to strengthening the means of implementation 
and intensifying activities within the framework of the Global Partnership for 
Sustainable Development. 

Climate change (SDG 13). 
As mentioned above, SDG 13 aims to take immediate action to combat climate 

change and its consequences. The tasks of SDG 13 focus on the implementation of 
climate change measures in national policies, improving education, raising awareness 
and institutional capacity for climate change mitigation, adaptation, mitigation and 
early warning. These challenges require implementing commitments under the 
UNFCCC and promoting mechanisms that can increase the capacity for effective 
climate change planning and management in least-developed countries and small 
island states.

Desertifi cation, land degradation and drought (SDG 15).
Item 33 of the 2030 Agenda for Sustainable Development focuses on the link 

between the sustainable management of the planet’s natural resources and social and 
economic development, as well as on strengthening cooperation on desertifi cation, 
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dust storms, land degradation and drought, promoting sustainability and reducing the 
risk of natural disasters. SDG 15 is aimed at protecting, restoring and promoting the 
sustainable use of terrestrial ecosystems, sustainable forest management, combating 
desertifi cation and stopping land degradation, and ending the loss of biodiversity”. 

Sustainable development of the energy sector (SDG 7).
Activities in the fi eld of energy are dedicated to a separate goal – SDG 7, which 

calls for access to affordable, reliable, sustainable and modern energy for all. The issue 
of energy is at the heart of both the 2030 Agenda and the Paris Agreement on climate 
change. Providing access to affordable, reliable, sustainable and modern energy sources 
will open up a world of new opportunities for billions of people through new economic 
opportunities and jobs, empowerment of women, children and youth, better education 
and health care, more sustainable, just and inclusive communities, as well as greater 
protection and resilience to climate change.

National strategies of sustainable development (SDGs 3, 11, 13, 15, 16, 17).
The concept of a National Strategy for Sustainable Development was proposed in 

1992 in the Agenda for the XXI Century (clause 8.7), where countries were called upon 
to integrate economic, social and environmental goals into one strategically focused 
action plan at the national level. Each country must determine for itself how best to 
approach the preparation and implementation of its national sustainable development 
strategy depending on political, historical, cultural and environmental circumstances. 
Today, the issues of the 2030 Agenda for Sustainable Development and SDG 17 are 
included in the national context, and all the main principles are embedded in the national 
implementation of the SDGs. In view of the voluntary national reviews prepared for the 
meeting of the High-level Political Forum on Sustainable Development, issues such as 
the integration of economic, social and environmental goals across sectors, territories 
and generations, broad participation and effective partnerships, capacity building and 
the enabling environment, and as well as the mobilization of means of implementation 
are at the center of political discussions at all levels.

Oceans and seas (SDG 14).
Oceans, seas and coastal areas are an integrated and important component of the 

Earth’s ecosystem and are critical to sustainable development. They occupy more than 
two-thirds of the Earth’s surface and contain 97% of the planet’s water. More than three 
billion people depend on marine and coastal resources. Oceans contribute to poverty 
eradication by creating sustainable livelihoods and decent work, and are critical to 
global food security and human health. Also, the oceans are the main regulator of the 
global climate, an important absorber for greenhouse gases, provide us with water and 
the oxygen we breathe. 

Elimination of poverty (SDG 1).
The seven associated goals of SDG 1 are aimed at eradicating poverty for all 

people around the world. At the same time, despite signifi cant efforts, inequality 
persists and progress is uneven. Poverty is a complex multidimensional problem that 
originates from both national and international spheres. It is impossible to fi nd a single 
solution to solve this problem globally. 
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Sustainable cities and communities (SDG 11).
Cities and settlements are centers of productive, social, human and economic 

development. Urban planning, transport systems, water supply, sanitation, waste 
management, disaster risk reduction, access to information, education and capacity 
building are all important issues for sustainable urban development. Given the urgency 
of the topic for global sustainability efforts, efforts to address sustainability issues at 
the urban habitat level have occurred around the world. 

The results of this can be seen in the goal and tasks for their achievement in the 11 
SDGs aimed at improving regional infrastructure and attracting additional investments 
necessary for regional development. The recognition of the cross-cutting nature of 
urban issues is evidenced by their impact on a number of other Central Governments, 
in particular 1, 6, 7, 8, 9, 12, 15 and 17.

To facilitate the implementation of a common system of indicators for monitoring 
the achievements of the SDGs, all indicators are classifi ed into three levels depending 
on their methodological development and the availability of data at the global level. 
The level classifi cation criteria/defi nitions are as follows [19]:

●  Level 1: Indicator is conceptually clear, has internationally established 
methodology and defi nition standards, data is regularly produced/reported by 
countries for at least 50% of the population in each region where the indicator 
is relevant.

●  Level 2: Indicator is conceptually clear, has internationally established 
methodology and standards, but data are not regularly produced/published 
by countries.

●  Level 3: Indicator does not yet have an internationally established metho-
 dology or defi nition standards, but these will either be developed or verifi ed.
At this stage, the global SDGs indicator system does not contain any level 3 

indicators. As of 12/28/2020, the updated classifi cation table contains 130 indicators 
of the fi rst level, 97 indicators of the second level and 4 indicators that have several 
levels (different components of the indicator are classifi ed at different levels) [20].

However, only 43% of indicators are usable (this is classifi ed by the UN as level 
1); another 39% are available to less than 50% of countries worldwide (level 2), and 
for the rest no internationally established methodology exists (level 3). 

When examining international indicators of achieving the SDGs, it should be 
noted that all indicators are equally important and the creation of levels is intended 
solely to facilitate the development of global strategies for the implementation of the 
goals. Regarding indicators of the fi rst and second levels, the availability of data at the 
national level may not necessarily correspond to the general classifi cation of levels, 
that is, each country can create and implement its own classifi cation. 
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1.2. Methodological principles of measuring sustainable 
          development and building its global indicators

Since the adoption of the SDGs and the defi nition of tasks, the implementation of 
which characterizes their achievement, countries all over the world have been looking 
for methods that make it possible to obtain simple but comprehensive answers to 
questions about progress in achieving the goals. In order to obtain answers to these 
questions, it is necessary to develop methodological principles (or at least monitor 
existing international methodologies) and choose the method that is most appropriate 
given the specifi cs of each individual country, and therefore will satisfy the needs of 
the analysis of the implementation of the system of national tasks of the SDGs.

That is, it is necessary to choose an appropriate method that is suitable for the 
analysis of goals. In addition, an approach to measuring achievement of the SDGs needs 
to be chosen that takes into account progress among the most vulnerable populations. 
The application of new approaches based on the presence of disaggregated information 
fl ows will provide an opportunity to implement comprehensive measurement and 
signifi cantly change both the description of progress and our understanding of priorities 
for the implementation of the SDGs.

In view of the various practices for measuring achievement and progress in 
the direction of sustainable development, as well as the complexity of the system of 
indicators used to assess the state of achievement of the SDGs, it is necessary to make 
a careful choice among the available existing approaches that will provide answers 
to current political questions in the fi eld of sustainable development. It should also 
be emphasized that the SDGs are multidimensional and any assessment of progress 
towards achieving them must ensure that all aspects are refl ected in order to be useful 
for national planning and priority setting. Along with this, the measurement system 
should ensure the aggregation and transfer of information at different levels to cover 
all dimensions of the SDGs.

The role of information provision in the formation of the SDGs, assessment and 
monitoring of their achievement cannot be underestimated, because it is the national 
statistical systems of the world that have undertaken to measure the status and progress 
of achieving the SDGs through:

1) production of high-quality disaggregated statistics on indicators of SDGs;
2) measuring progress in achieving the SDGs by 2030.
Despite signifi cant efforts to organize high-quality monitoring of SDGs achie-

vement, at the international level there is no single approach to the application of the 
necessary measurement methodology. After all, global monitoring of the progress of 
achieving the SDGs requires a complex system of indicators and new tools for their 
measurement. At the level of a separate country, the question of choosing methods that 
would be optimally suited for monitoring purposes is decided individually by each 
country, taking into account its needs.
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Thus, the assessment of the achievement of the SDGs in the Asia-Pacifi c region is 
based on the global system of indicators of the 2030 Agenda, adopted by the General 
Assembly on July 6, 2017. The values of subregional and regional indicators are 
obtained from the online statistical database of the United Nations Economic and 
Social Commission for Asia and the Pacifi c (hereinafter UNESCAP) [21]. In the 
absence or insuffi ciency of data, additional indicators from internationally recognized 
sources are used. Information on the grouping of countries and the definition of 
indicators is provided on the UNESCAP website [22].

It should also be emphasized that at the regional and subregional levels, average 
values of indicators are used to avoid incomparability with larger countries/economies. 
Along with this, when choosing data sources, priority is given to primary sources in 
order to preserve the timeliness of data and minimize the loss of metadata due to the 
use of secondary (re-distributed) statistical information. Therefore, indicators for 
information support of global SDGs are selected based on the following criteria:

● availability of two or more data sources for more than 50% of the countries 
of the respective region or subregion;

● the ability to establish a transparent target assignment of indicators;
●  the metadata to support these indicators must be clear and understan-
 dable.
To assess regional and subregional progress in achieving the SDGs, UNESCAP 

uses two main indicators: 1) index of current progress; 2) index of achieved progress.
The determination of these indices will provide answers to the following 

questions:
1. What progress have countries made since 2000?
2. How likely is it to achieve the SDGs by 2030?
In addition, it is worth noting that the calculation of the achieved progress index 

measures the gap between the achieved value of the indicator and the corresponding 
target value. Both the fi rst and second indicated indices are built at the level of sub-
indicators (disaggregation or sub-component of the indicator) and aggregated at 
the level of the indicator and the target indicator. For the calculation of the current 
progress index, the 2000 and current year values can be used to measure the progress 
made since 2000 and extrapolated to estimate the progress needed to achieve the 
SDGs by 2030.

The above indicators are calculated for each indicator and averaged across 
objectives and targets to measure the average progress achieved against each objec-
tive and target. Given the uneven distribution of indicators, they are weighted in 
proportion to the number of indicators for each goal when aggregating at the level 
of goals. This gives equal importance (weight) to each goal. 

If the country has progressed since 2000, the average value of the normalized 
values for each objective provides an index that ranges from 0 to 10. But if the country 
has regressed, the index value is negative [21].
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It should also be noted that if the current indicator value reaches or exceeds the 
target value, the current state index does not need to be calculated, it is automatically 
set to 10.

In an ideal situation, data are available for all indicators associated with each goal 
and then the current status index would provide a reliable indicator that is comparable 
across all 17 goals. However, country-by-country data is available for less than 42% 
of the identifi ed SDG indicators, and coverage of all targets is signifi cantly uneven. 
Because the score is sensitive to the addition of new indicators, the results should be 
interpreted with caution. 

The formula for calculating the achieved progress index is as follows:

                                            (1.1)

where І30 – the forecast value of the indicator for 2030.
In the case of parity indicators, regression did not occur if                                                      

                                  (1.2) 
The progress gap index needs to be calculated only for indicators for which 

the predicted value has not reached the target (and the target is not expected to be 
reached). For other indicators, it is automatically set to 0. If progress or no change is 
expected, the value Ppq ranges from 0 to 10; if a regression from the current level is 
predicted,  Ppq  is greater than 10. This index can be interpreted as the additional effort 
or acceleration required to achieve the goal when the value is less than 
or equal to 10, and 10 –  Ppq –  is the size of the regression when it is greater than 10.

To avoid the infl uence of the selected indicators, an acceptance threshold of 
at least 2% is taken into account for progress/regression when calculating both indices. 
In other words, a change is acceptable only if the total change for the period exceeds 
a 2% increase or decrease (depending on the actual and desired direction of change).

Aggregates are calculated for predefi ned groupings of countries, usually as a sum 
or as a weighted average, provided that suffi cient observed data are available at the 
country level. The data availability check mechanism is set depending on the type of 
indicators, namely:

● social and environmental indicators: for any given year for which an aggregate 
indicator is calculated, countries with observed values must represent 2/3 of 
the population of the group;

● economic indicators: countries with observed values must represent 2/3 of 
the total GDP of the group.

However, applying the above method may lead to irregular aggregate values over 
time due to the absence of some country data for several years (although the 2/3 rule 
will still be followed). In these cases, to fi ll in the missing data (or imputation), the 
following calculation methodology is used:
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●  if values are available for both an earlier and a later year than the one for which 
the calculations are performed, the missing value is calculated using linear 
interpolation;

● a missing value for a country for the year preceding the earliest year for which 
a value is available is calculated using that value for the earliest year;

● similarly, a missing value for a country for the year following the last year for 
which a value is available is calculated based on the specifi ed value;

● for countries with only one data point for the entire period, this value is used 
for the remaining years.

Information for other countries is not used as missing values. Imputed values are 
used only in the calculation of aggregate and derived indicators, when during certain 
years for some countries there is no data for the base series required for the calculation. 
If imputation is used to calculate aggregates, this is indicated in the metadata 
information sheet, accessible via the “metadata” button in the indicator selection menu.

It should be emphasized that only 30% of the 169 SDGs tasks have specifi c target 
values. For others, targets are set using the “zone of champions” approach. It is based 
on the past situation and optimizes the use of available data. The idea is to identify the 
top performers in a country and set their average rate of change as a target for the entire 
country. If we imagine that all the best performers belong to one hypothetical area, it 
can be labeled as a champion region, where the rate of change is equal to the average 
value for the best performers on one particular indicator. This can then be considered 
a target value for the region. In other words, if the region as a whole can perform as 
well as its champion zone for 15 years (the SDGs implementation period), then the 
target value should be expected to be reached. Subsequently, the universal target value 
for the region can be obtained by applying the rate of change in the champion zone 
as the regional value in the base year. The regional value is the average value of the 
indicator for all countries for which data are available.

 The main problem with the “zone of champions” approach arises when 
working with two types of indicators:

1) indicators for which there is insuffi cient data to assess the rates of change at 
the country level;

2) indicators according to which most countries started from a very low level 
and made rapid progress in 15 years of achieving the SDGs. 

For recent indicators, the observed growth rate cannot reasonably be applied to 
the future. An alternative approach is used for these two types of indicators. Instead of 
using rate of change, the top fi ve performers are determined based on the most recent 
data available. Examples of this are the proportion of parliamentary seats held by 
women, the proportion of marine protected areas and the proportion of the population 
using the internet. These rapid changes may have been driven by technological 
progress, the use of available resources, or a paradigm shift caused by a previous 
development program (such as the Millennium Development Goals). Then the region 
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target value for the champion zone is the average value for the specifi ed countries, 
calculated using the largest or smallest values depending on whether the desired 
direction of change is an increase or a decrease. 

Ensuring comprehensiveness, accuracy and simplicity does not come without 
compromises. Assessing progress towards the SDGs using a comprehensive list of 
242 indicators requires making many assumptions (which may not always be true) and 
decisions, as well as striking a balance between simplicity of reporting and accuracy of 
results. Ultimately, there is no single perfect method for measuring progress towards 
the SDGs. There are three main approaches in use today, which at the same time serve 
completely different purposes and answer very different sets of questions. The lack 
of transparent methodology and metadata could create the impression that different 
international organizations offer different answers to the same question about “how 
much progress have we made? ” or “will we achieve the 2030 goals? ”

A careful evaluation of the different methods shows that they are very different in 
nature, and even if the same set of data and metrics are used (which they are not), we 
should not expect the same answers from different approaches, which include:

1) the SDSN method – the SDGs Index, which provides a starting point for 
comparing the country with the rest of the world. For each indicator, the index measures 
the country’s distance to the worst value of the indicator as a share of the total distance 
of the latter to the target value set for 2030. The index does not use time series data at 
the country level. Upper threshold values (target values) for indicators are mainly either 
based on expert opinion or international commitments (when not explicitly stated in 
the SDGs) or are on average 10% above the best performers. The index can be used 
more as a ranking tool than as a measure of progress;

2) The UN – ESCAP approach (described in more detail above) uses two 
indicators to measure: 
● the progress made for each indicator since 2015 as a proportion of the 

overall progress the region needs to make to meet the 2030 target;
● the expected distance from the target value in 2030 as a share of the total 

distance that the region has to travel between 2015 and 2030;
3) the OECD approach, measuring the distance of each indicator from the 2030 

target value (using an SDSN-like approach) for each country).
This approach results in the same ranking as the SDSN method, as both methods 

give the same scores when normalized on a scale of 0–10. It is static, that is, it does not 
take into account the rate of progress of each country. This feature is common to the 
SDSN and OECD methods and distinguishes them from the UN – ESCAP approach. 
At the same time, the OECD approach determines the direction of changes by assessing 
the rate of change of indicator values over time. A positive correlation shows that 
the country/region is progressing in the right direction to achieve the goal, while a 
negative correlation means that the country needs a course correction to achieve the 
goals (Table 1.1).
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Table 1.1
Methods of determining the assessment of progress in achieving SDGs 

The 
method used What is measured Formula

SDSN

How close the country is to the target, 
compared to the worst performance.
The speed at which the country needs to reach 
the target values, relative to the current speed.

Average value of annual 
percentage changes

UN – ESCAP
A country's/region's progress towards 
achieving the goals since 2000 as a proportion 
of the total progress it should achieve.

Expected distance from targets in 2030 based 
on past country/region progress.

ОЕСР How close the country is to the target, 
compared to the worst performance.

It should be noted that the common feature of all the above-mentioned methods 
is compliance with the principle of the SDGs’ “leave no one behind”. The SDGs 
Global Indicator Framework [23] suggests that indicators should be disaggregated, 
when appropriate, by income, gender, age, race, ethnicity, migration status, degree of 
inclusiveness, and geographic location or other characteristics. 

We also note that nearly two-thirds of global SDGs indicators cannot be used to 
assess progress in the Asia-Pacifi c region due to a lack of data or methodology. Moni-
toring the implementation of the 2030 Agenda will be possible only through increased 
efforts and investments in the production of timely and reliable disaggregated statistics.

We have considered three main approaches, which at fi rst glance may look the 
same and serve the same purpose – to assess the progress of the SDGs. However, the 
conducted research showed that these three approaches answer completely different 
questions.

Each country makes a choice for itself, which assessment methodology it can use, 
because each method requires a different set of data, involves different analysis tools 
and a completely different interpretation of the results. The defi nition of “progress 
achieved” can take many different forms depending on which dimension is considered, 
which target is set, which comparison is made, how the numbers are aggregated, how 
the indicators are selected and used.

Offi cial NSA of states play a key role in providing international data for reviewing 
and tracking the achievement of goals, progress in achieving the SDGs and related 
tasks. In addition, two tasks of the global SDGs are directly aimed at improving offi cial 
statistics, namely: 
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 Task 17.18: “By 2020, strengthen support to build the capacity of deve-
loping countries, including least developed countries and small island developing 
States, to signifi cantly increase the availability of high-quality, timely and reliable data 
disaggregated by income level, gender, age, race, nationality, migration status, degree 
of inclusiveness, geographic location and other characteristics that are signifi cant 
taking into account national conditions”;

 T ask 17.19: “By 2030, building on current initiatives, develop, in addition to 
the gross domestic product indicator, other indicators for measuring progress towards 
sustainable development and contribute to the development of countries’ statistical 
capacity”.

It should be emphasized that at the plenary session of the Conference of European 
Statisticians in 2015, a decision was made to start work on a road map for the develop-
ment of offi cial statistics for monitoring the SDGs in the UNECE region [24].

In order to prepare the road map and monitor its implementation in October 
2015, the Bureau of the Central Statistical Offi ce established the Steering Group on 
Statistics of the Central Statistical Area. The following countries and organizations 
became members of this Steering Group: Switzerland (co-chair), the United States 
of America (co-chair), Germany, Denmark, Italy, Canada, Kyrgyzstan, Mexico, the 
Netherlands, New Zealand, Poland, Moldova, the Russian Federation, the United 
Kingdom of Great Britain and of Northern Ireland, Turkey, France, Sweden, Eurostat 
and the Organization for Economic Cooperation and Development (OECD). The 
UNECE acts as the secretariat of the Steering Group.

Modern globalization processes and the corresponding activation of international 
cooperation in the field of sustainable development led to such a feature as the 
unifi cation of the principles of the organization and functioning of the statistical system 
at the international level.

As mentioned above, NSA play a key role in measuring the status and progress 
of achieving the SDGs. Therefore, the annual Global Report on the progress of 
achieving the SDGs, prepared by the UN Secretary General in cooperation with the 
international statistical system, is based on global and regional indicators and data 
generated by the NSA.

Analysis of global SDGs achievement and progress tracking at all levels is based 
on factual information using country-led assessments and high-quality, accessible, 
timely and reliable data disaggregated by income level, gender, age, race, nationality, 
migration status, inclusiveness, geographical location and other characteristics that 
are signifi cant taking into account national conditions [25].

For evaluation purposes, it is important to be aware of the difference between 
the terms “reporting on the SDGs” and “providing data and statistical information 
to measure and monitor progress achieving the SDGs”. Reporting is concerned with 
tracking progress in achieving the SDGs and meeting objectives at the policy level, 
i.e. it requires an assessment of progress against policy priorities. An example of such 
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a presentation is the Global Report of the UN Secretary-General to the High-level 
Political Forum (hereinafter the HLPF) on sustainable development and reviews of 
countries with SDG achievements.

In many countries, government departments coordinate reporting on the SDGs, 
particularly for relevant policy areas (e.g., national focal points, line ministries, Prime 
Minister’s Offi ce, etc.). In addition, there are national agencies that coordinate the 
achievement of specifi c (separate) goals. In many cases, the development of national 
SDG indicators is carried out under the leadership of national agencies that coordinate 
relevant policy areas.

On the other hand, coordinating statistics on the SDG in support of measuring 
(or monitoring) their achievement is the task of the NSA. This is due to the availability 
of the necessary data sources and methodologies for the formation of statistics that 
correspond to the indicators of the SDGs. NSA, as the coordinator of statistics of the 
SDG, should work closely with the coordinator of national policy. Implementation of 
the key coordinating role of the NSA in practice depends on the type of administrative 
structure of the statistical system (centralized or decentralized), national statistical 
legislation and existing cooperation mechanisms between statisticians and decision-
making bodies.

A good basis for identifying data providers in a country is to assess data readi-
ness against SDG indicators and identify data gaps. That is, in order to ensure the 
information content of the tasks of the Central Government and to monitor their 
achievement, the NSA must perform the following tasks:

creation of national cooperation mechanisms;
assessment of the country's readiness to provide data based on the global 

indicators of the SDG;
development of national and subnational indicators;
capacity building for SDG statistics;
transmission of data based on global indicators of the SDG.
The National Statistical System of Ukraine, together with VoxUkraine, with 

the support of the United Nations Development Program in Ukraine, conducts an 
assessment of the progress of achieving the SDGs according to the UNESCAP 
methodology [21]. For the year 2021, the calculation was carried out for 116 of the 
183 national indicators of the SDGs, for which targets for 2030 have been determined. 
One of the key results of these analytical works is the defi nition and distribution of 
responsibilities between national institutions and the determination of the need for 
dialogue with policy makers.
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1.3.  International experience of information support 
           of global sustainable development indicators

Modern development processes place demands on the quality and timeliness of 
statistical information producers. NSAs around the world have committed to producing 
information to support SDGs indicators by:

1) production of high-quality disaggregated statistics on indicators of the SDGs;
2) measuring progress in achieving the Sustainable Development Agenda for 

the period up to 2030.
The European Economic Commission of the United Nations proposes to entrust 

the NSA to perform the role of national coordination centers for the statistics of the 
SDGs. This, in turn, requires the coordination of national mechanisms of information 
interaction, as well as the preparation of action plans for the implementation of 
international standards for submitting statistical reports based on indicators of the 
SDGs. In this context, close cooperation with policy-makers is essential for countries 
to meet the reporting requirements of the 2030 Agenda in line with national priorities.

As for Ukraine, in 2016–2017, the process of adapting the SDGs took place 
taking into account the national information resource and context. After the adaptation 
process, a national SDGs system was created, which consists of 17 SDGs, 86 national 
development tasks and 179 indicators regarding the information content of these tasks. 
The national statistical system is defi ned by the coordinator of data collection for the 
monitoring of the SDGs [26].

The order of the Cabinet of Ministers of Ukraine approved a list of indicators, in 
terms of which data are collected for monitoring the implementation of the SDGs. It is 
also provided that the State Statistics Service will ensure the collection and publication 
of such data and the coordination of work on the development of metadata according 
to established indicators. Central bodies of executive power with the participation of 
state bodies and other institutions responsible for calculating these indicators ensure 
their collection and development of metadata and submit them to the State Statistics 
Service [27]. In addition, in order to ensure the national interests of Ukraine regarding 
the sustainable development of the economy, civil society and the state, to increase 
the level and quality of life of the population, to observe the constitutional rights and 
freedoms of man and citizen, the Decree of the President of Ukraine No. 722/2019 “On 
the Goals of the Sustainable Development of Ukraine on the period until 2030” [28]. 

It should be noted that sustainable development is an organizing principle for 
achieving human development goals while maintaining the ability of natural systems 
to provide the natural resources and ecosystem services on which the economy is based 
and on which society depends. The desired outcome is a state of society in which living 
conditions and resources are used to advance human needs without undermining the 
integrity and stability of the natural system. Therefore, sustainable development is 
associated with a wide range of issues, and the development of a sustainable policy may 
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require answers to new, often unpredictable questions or be aimed at solving complex 
problems of a different nature.

Quantifying sustainability indicators provides an opportunity to set goals, 
apply appropriate management strategies, and measure progress. Such indicators are 
necessary to focus on sustainable development and help decision-makers on effective 
national sustainable development policies. The SDGs monitoring system consists of 
several levels:

 global indicators that form the core of all other sets of indicators;
 regional, national and sub-national indicators, which are developed by 

UN member states and complement global indicators in view of national 
characteristics.

All indicators refl ected in the SDGs tasks to capture the multidimensional nature 
of sustainable development should be both limited and suffi ciently comprehensive. 
However, despite signifi cant advances over the past decade, data availability and 
reliability continue to be a problem in many countries. NSA of the countries of the 
world as coordinators of information support for the production of statistical data 
provide them to relevant organizations for making effective sustainable management 
decisions. 

In some countries (for example, in Poland), monitoring of sustainable develop-
ment is conducted on the basis of a set of indicators proposed by the Central Static 
Offi ces. Taking into account the needs of decision-making bodies operating at different 
levels and the heterogeneity of available data in the country, three separate modules of 
sustainable development indicators have been developed:

 national (about 100 indicators);
 sub-national for regions of the country (more than 70 indicators);
 local (more than 50 indicators).
In each module, indicators are grouped in four areas: social; economic; ecological; 

institutional and political. All sets of indicators are posted on the platform (website) of 
the Center for Monitoring Sustainable Development [29].

In Switzerland, the monitoring of sustainable development and, accordingly, the 
preparation of information support of global indicators for more than 15 years is carried 
out by the Federal Statistical Offi ce of the country in cooperation with the Offi ce for 
Territorial Development, the Agency for Development and Cooperation and the Offi ce 
for Environmental Protection. Accumulated experience shows that such cooperation 
plays a key role in ensuring the quality of results and benefi ts from the use of knowledge 
and experience of all actors. However, for its success, it is necessary to establish 
rules in advance that will explain the roles and competencies of each interested entity 
and ensure the independence of offi cial statistics. The results of this cooperation are 
transparent, qualitatively documented and objective information about Switzerland’s 
contribution to achieving the SDGs and the results of the analysis of existing gaps in 
state policy and statistical systems.
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The indicator system, called MONET, contains 73 regularly updated indi-
cators. Indicators are selected from existing global sets of SDGs, national and sub-
national (sustainable development indicators for cities) indicators. This scorecard is 
used for national and international reporting on the SDGs.

The Federal Statistical Offi ce of Germany developed the Information Interaction 
Strategy, the implementation of which began in 2016. This Strategy is recognized 
as an example of best practice within the DIGICOM project and is aimed at solving 
important tasks of offi cial statistics in the information society. According to the German 
experience of information provision of indicators of sustainable development, the 
Strategy consists of fi ve main elements and is applied to the offi cial statistics of the 
Central Bank. The fi rst key goal of the Strategy is to strengthen the image of offi cial 
statistics by increasing its role and signifi cance, strengthening the public’s trust in it. 
In view of this, the quality of data regarding SDG indicators and quality management 
in general become important factors of information interaction. One of the elements of 
the Strategy is drawing attention to the independence of the data generation process.

Another advantage of Germany’s experience is the constant increase in the 
availability of statistical information. The centralized statistical information system 
(GENESIS-Online) is user-friendly and provides access to offi cial statistical data (at 
national and sub-national levels through accessible interfaces (open data)). Digital 
information is provided in a cross-platform format to support a wide range of devices 
and is easily accessible through popular search engines. This strategy ensures the 
possibility of placing information on platforms used by target groups of users.

The guiding principle of a future-oriented policy in the field of information 
interaction is the development of a strategy for the transition from the role of an 
executor to the role of an initiator, which means that in the field of information 
interaction statistics act in advance [30].

The quality of sustainable development indicators is closely related to the progress 
of priority policy areas. Therefore, relevance for policy-makers in their decision-
making and policy monitoring are essential to ensure the quality of information 
provision, covering the dimensions of accuracy, comparability and timeliness. The 
Quality Assurance Framework of the European Statistical System provides a template 
for systematic quality assessment of sustainable development indicators. It is easy to 
adapt and implement into statistical systems also for developing countries.

Information support for monitoring the achievement of the Sustainable 
Development Goals in Ukraine requires an integrated approach using various sources 
of information. Such sources can be both DSS data and administrative data. In order to 
monitor the achievement of the national SDGs, a system of national indicators has been 
established, data according to which are collected and developed on an ongoing basis 
within the framework of the offi cial statistical system in accordance with established 
standards and methodologies, and administrative reporting of ministries, other central 
and local executive bodies, institutions, organizations.
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Regarding the national information support of indicators, it should be noted that 
there is a difference between national and global indicators of the SDGs. The methods 
of data collection, processing, analysis and dissemination for information support of 
sustainable development are determined by the methodology of the organization of the 
corresponding statistical observation. Disaggregation and dissemination of economic, 
environmental and social indicators is carried out taking into account national needs. In 
Fig. 1.5 shows the number of global and national indicators of sustainable development 
by sector, which require information support with data. 

Fig. 1.5. Global and national indicators according to directions
Source: created by the author.

As the study found, the number of indicators provided by the global and national 
SDGs differ somewhat (Fig. 1.6, 1.7).  

In accordance with the order of the Cabinet of Ministers of Ukraine dated August 
21, 2019 No. 686-r “Issues of data collection for monitoring the implementation of the 
SDGs”, 183 national indicators have been approved, in terms of which information 
is provided for monitoring the implementation of the SDGs. Of these, 22 indicators 
correspond to global indicators, 72 indicators are close to global indicators in essence, 
and the rest are national indicators that relevantly refl ect the essence of the national 
tasks of the SDGs. A comparison of the number of global and national tasks and 
indicators is shown in Fig. 1.8.
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Fig. 1.6. Global tasks of sustainable development according to the goals
Source: created by the author.

Fig. 1.7. Global indicators of sustainable development according to goals
Source: created by the author.
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Fig. 1.8. Global and national tasks according to the goals
Source: created by the author.

 
Global SDG 1 “Eliminate poverty in all its manifestations and everywhere” is a 

key task for the development of every country, and Ukraine is no exception.
The effects of the COVID-19 pandemic have reversed the steady progress 

made in reducing global poverty over the past 25 years. This unprecedented decline 
is exacerbated by rising infl ation and the effects of war in our country. It is estimated 
that these overlapping crises will result in 75–95 million more people living below the 
poverty line in 2022 than was predicted before the pandemic.

Unlike the global SDG 1, which has 7 tasks and 12 indicators for monitoring 
their implementation, Ukraine has adapted and implemented, taking into account 
the specifi cs of national development, three tasks and fi ve indicators of SDG 1. The 
implementation of the SDGs in Ukraine requires effective decisions that are based on 
the assessment of offi cial statistical information. And the information and analytical 
support of the SDGs requires a comprehensive approach using all available sources 
of information. For this, it is necessary to conduct additional research, in particular 
with the determination of factors that affect the level of income of the population. 
A comprehensive approach to information content for progress towards achieving 
the SDGs requires the use of all types of information and all available sources. This 
will provide an opportunity to analyze in detail the scope and directions of changes 
and to identify connections between phenomena.The information provision of the 
above-mentioned indicators was partially carried out by the State Statistics Service 
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of Ukraine together with the Institute of Demography and Social Research named 
after M. Ptukha of the National Academy of Sciences of Ukraine. The conducted 
scientifi c research established that the problem of the national SDG 1 is an insuffi cient 
informational and methodological base.

According to current estimates, the global poverty rate has increased sharply due 
to the COVID-19 pandemic, from 8.3% in 2019 to 9.2% in 2020, the fi rst increase in 
extreme poverty since 1998 and the largest increase in this indicator. since 1990 [31]. 
A comparison of global and national indicators for SDG 1 is presented in Fig. 1.9.

Fig. 1.9. Global and national indicators of SDG 1
Source: created by the author.

Global SDG 2 “Overcome hunger, achieving food security, improving nutrition 
and promoting the sustainable development of agriculture”. This is the most important 
goal that will not be achieved, because the ongoing hostilities in our country have 
disrupted the global food supply chains, resulting in the largest global food crisis. 
In addition, due to the crisis caused by the COVID-19 pandemic, all forms of poor 
nutrition of the population have increased, especially among children.

Unlike the global SDG 2, which has 8 tasks and 14 indicators, to monitor their 
implementation, Ukraine has adapted and implemented, taking into account the 
specifi cs of national development, 4 tasks and 11 indicators. Information provision of 
indicators of Central Bank 2 was carried out by the State Statistics Service together 
with the Ministry of Agrarian Policy and Food. Comparison of global and national 
indicators for SDG 2 is shown in Fig. 1.10.
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Fig. 1.10. Global and national SDG 2 indicators
Source: created by the author.

Global SDG 3 “Ensure healthy lifestyles and promoting well-being for all at all 
ages”. By April 2022, more than 500 million people were infected with the coronavirus 
worldwide, and more than 6.2 million people died. However, recent estimates show 
that the number of excess deaths worldwide directly or indirectly related to COVID-19 
may be three times higher than this number. The pandemic has disrupted the delivery 
of essential health services, shortened life expectancy and exacerbated inequalities in 
access to essential health services between countries and people, reversing decades of 
health progress. 

Compared to the global SDG 3, which has 13 tasks and 23 indicators for 
monitoring their implementation, Ukraine has adapted and implemented, taking 
into account the specifi cs of national development, 9 tasks and 16 indicators. The 
information provision of SDGs indicators was carried out by the State Statistics Service 
together with the Ministry of Health of Ukraine and the Institute of Demography 
and Social Research named after M. Ptukha of the National Academy of Sciences of 
Ukraine. A comparison of global and national indicators for SDG 3 is in Fig. 1.11.

Global SDG 4: “Ensure inclusive and equitable quality education and promote 
lifelong learning opportunities for all”. Most of the world’s education systems have 
faced unprecedented challenges in recent years, and have been severely affected by 
disruptions to the educational process. School closures due to the pandemic have had 
a negative impact on children’s learning and well-being. According to international 
estimates, 147 million children have missed more than half of their schooling in the past 
two years. The proportion of adolescents completing upper secondary school increased 
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from 54% in 2015 to 58% in 2020, but the rate of growth has slowed somewhat 
compared to the progress made in the previous fi ve-year period. 

Fig. 1.11. Global and national SDG 3 indicators
Source: created by the author.

Unlike the global SDG 4, which has 10 tasks and 11 indicators for monitoring 
their implementation, Ukraine has adapted and implemented 7 tasks and 10 indicators, 
taking into account the specifi cs of national development. Information support for SDG 
4 indicators was provided by the State Statistics Service together with the Ministry of 
Education of Ukraine. A comparison of global and national indicators for SDG 4 is 
shown in Fig. 1.12.

Global SDG 5: “Achieve gender equality and empower women and girls.” The 
world will not achieve gender equality by 2030, and the socio-economic impact of 
the pandemic has pushed it further away from this goal. Women and girls continue to 
suffer disproportionately, facing loss of jobs and livelihoods, inability to continue their 
education, increased burden of unpaid domestic work and violence. By 2020, more 
than 100 million women aged 25-54 with young children will be out of work globally, 
including more than 2 million women who will have left the workforce due to increased 
unpaid domestic work.

Discriminatory laws and gaps in legislation continue to prevent women from 
enjoying their human rights. According to 2020 data [31] for 95 countries, more 
than half of them have no quotas for women in the national parliament; 83% of these 
countries and territories have made budgetary commitments to implement legislation 
to combat violence against women. While more than 90 percent of these countries and 
territories prohibit sex discrimination in employment, nearly half still restrict women 
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to certain occupations or industries, and nearly a quarter do not grant women equal 
rights to marry and divorce [31].

Fig. 1.12. Global and national SDG 4 indicators
Source: created by the author.

The information content of the global SDG 5 includes 9 tasks and 14 indicators 
for monitoring their implementation, while Ukraine has adapted and implemented 6 
tasks and 20 indicators, taking into account the specifi cs of national development. The 
information support for SDG 5 indicators was provided by the State Statistics Service 
in cooperation with the Ministry of Social Policy of Ukraine. A comparison of global 
and national indicators for SDG 5 is shown in Fig. 1.13.

Global SDG 6: “Ensure availability and sustainable management of water 
and sanitation”. Access to safe water, sanitation and hygiene services is the most 
basic human need for maintaining health and well-being. Billions of people will lack 
access to these basic services by 2030 unless the rate of progress in this area is at least 
quadrupled. Water demand is increasing due to rapid population growth, urbanization, 
and increased water use for agriculture, industry, and energy. Decades of inappropriate 
groundwater use, mismanagement, over-abstraction and pollution of freshwater 
supplies have led to water shortages. In addition, countries face growing challenges 
from ecosystem degradation, water scarcity due to climate change, underinvestment 
in water supply and sanitation, and lack of cooperation on transboundary water issues.

The information content of the global SDG 6 consists of 8 tasks and 11 indi-
cators; to monitor their implementation, Ukraine has adapted and implemented 
5 tasks and 12 indicators, taking into account the specifi cs of national development. 
The information support for SDG 6 indicators was provided by the State Statistics 
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Service, together with the Ministry of Regional Development and the State Agency 
for Water Resources. A comparison of global and national indicators for SDG 6 is 
shown in Fig. 1.14.

Fig. 1.13. Global and national SDG 5 indicators
Source: created by the author.

Fig. 1.14. Global and national SDG 6 indicators
Source: created by the author.
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Global SDG 7: “Ensure access to affordable, reliable, sustainable and modern 
energy for all”. Despite progress, more than 700 million people around the world 
still lack access to electricity, and 2.4 billion people cook with harmful and polluting 
fuels. While the use of renewable energy sources is steadily increasing and energy 
effi ciency is improving, the pace of progress is not fast enough to meet the Sustainable 
Development Goals. The war in our country is driving up global energy prices and 
increasing energy instability in Europe. In response to the energy crisis, some European 
countries are planning to accelerate the transition to renewable energy sources and 
increase investment in them and energy effi ciency measures.

The information content of the global SDG 7 consists of 5 tasks and 6 indicators, 
while Ukraine adapted and implemented 4 tasks and 7 indicators to monitor their 
implementation. The information support for SDG 7 indicators was provided by the 
State Statistics Service together with the Ministry of Energy of Ukraine and the State 
Agency for Energy Effi ciency and Energy Saving. The comparison of global and 
national indicators for SDG 7 is shown in Fig. 1.15.

Fig. 1.15. Global and national SDG 7 indicators
Source: created by the author.

Global SDG 8: “Promote sustained, inclusive and sustainable economic growth, 
full and productive employment and decent work for all.” In 2020, the COVID-19 
pandemic led to the worst economic crisis in decades, with a severe impact on working 
hours and incomes. In 2021, the global economy began to recover, but the waves of 
COVID-19 infection, along with rising infl ation, large-scale disruptions in supply 
chains, political uncertainty and unsustainable debt levels in developing countries, led 
to a slowdown in global economic growth at the end of 2021. 

The military confl ict in our country is slightly slowing down global economic 
growth in 2022. According to pre-war estimates, global real GDP per capita will grow 
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by 4.4% in 2021, and according to updated forecasts it will grow again – by 3.0% in 
2022 and 2.5% in 2023 [31]. 

The information content of the global SDG 8 consists of 12 tasks and 17 indi-
cators; to monitor their implementation, Ukraine has adapted and implemented 6 
tasks and 14 indicators, taking into account the specifi cs of national development. 
Information support for SDG 8 indicators was provided by the State Statistics Service, 
in cooperation with the Ministry of Economic Development. A comparison of global 
and national indicators for SDG 8 is shown in Fig. 1.16.

Fig. 1.16. Global and national SDG 8 indicators
Source: created by the author.

Global SDG 9: “Build resilient infrastructure, promote inclusive and sustainable 
industrialization and innovation”. In 2021, global manufacturing activity exceeded 
pre-pandemic levels, but the recovery remains uneven. Production in the least 
developed countries stagnated due to low and volatile global demand and disruptions 
in global trade. Despite pandemic disruptions, the share of manufacturing value added 
in total global GDP increased from 16.2% in 2015 to 16.9% in 2021. At the same 
time, in Europe and North America, manufacturing value added per capita reached 
a historic high of $5,006 in 2021. In the least developed countries, it fell to $134 per 
capita in 2021. 

The information content of the global SDG 9 consists of 8 tasks and 12 indicators; 
to monitor their implementation, Ukraine has adapted and implemented 7 tasks and 
14 indicators, taking into account the specifi cs of national development. Information 
support for SDG 9 indicators was provided by the State Statistics Service of Ukraine. 
A comparison of global and national indicators for SDG 9 is presented in Fig. 1.17.
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Fig. 1.17. Global and national SDG 9 indicators
Source: created by the author.

Global SDG 10: Reduce inequality within and among countries. By mid-2021, 
the number of people forced to fl ee their countries due to wars, confl icts, persecution, 
human rights violations, or events that seriously disturb public order had risen to 24.5 
million, an all-time record high. For every 100,000 people, 311 people are refugees 
outside their country of origin, which is more than in 2015 (216 people) [31].

The information content of the global SDG 10 consists of 10 tasks and 11 indi-
cators for monitoring their implementation; Ukraine has adapted and implemented 
5 tasks and 8 indicators, taking into account the specifi cs of national development. 
Information support for the SDG 10 indicators was provided by the State Statistics 
Service of Ukraine, the Ministry of Social Policy and the Ptukha Institute for 
Demography and Social Studies of the National Academy of Sciences of Ukraine. 
A comparison of global and national indicators for SDG 10 is in Fig. 1.18.

Global SDG 11: “Make cities and human settlements inclusive, safe, resilient and 
environmentally sustainable”. Many of the cities at the epicenter of the COVID-19 
crisis suffered from inadequate health systems, lack of adequate basic services, 
including developed and integrated public transportation systems and adequate open 
public spaces, and the economic impact of lockdowns. To improve the lives of the 
more than one billion people living below the poverty line, there is an urgent need to 
focus on strategies to improve the situation in terms of health, affordable housing, basic 
services, sustainable mobility and access to the Internet.

The information content of the global SDG 11 consists of 10 tasks and 15 
indicators for monitoring their implementation; Ukraine has adapted and implemented 
6 tasks and 10 indicators, taking into account the specifi cs of national development. 
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Information support for SDG 11 indicators was provided by the State Statistics 
Service of Ukraine, the Ministry of Regional Development, Construction, Housing 
and Communal Services of Ukraine, the Ministry of Culture and Information Policy 
of Ukraine, and the State Emergency Service. A comparison of global and national 
indicators for SDG 11 is in Fig. 1.19.

Fig. 1.18. Global and national SDG 10 indicators
Source: created by the author.

Fig. 1.19. Global and national SDG 11 indicators
Source: created by the author.

Global SDG 12: “Ensure a transition to sustainable consumption and production 
patterns.” In 2021, 26 countries submitted data on 83 strategic documents to support 
the transition to sustainable consumption and production. The total number of strategic 
documents developed, adopted and/or implemented reached 438 (according to 59 
countries and the European Union for 2019-2021) [31]. 
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However, the distribution of presented strategies in the field of sustainable 
consumption and production still remains uneven: 79% of strategies are represented by 
countries with high and above-average income levels, 0.5% by low-income countries, 
and only 7.7% by least developed countries, which developing, landlocked and small 
island developing states.

The information content of the global SDG 12 consists of 11 tasks and 13 
indicators. To monitor their implementation, Ukraine adapted and developed, taking 
into account the specifics of national development, 4 tasks and 6 indicators. The 
information support of indicators of the Central Bank of Ukraine 12 was carried out 
by the State Statistics Service of Ukraine and the Ministry of Regional Development, 
Construction and Housing and Communal Services of the country. Comparison of 
global and national indicators for SDG 12 is in Fig. 1.20.

Fig. 1.20. Global and national SDG 12 indicators
Source: created by the author.

Global SDG 13 “Take urgent action to combat climate change and its 
consequences” The increase in the frequency of abnormal heat, droughts and fl oods 
caused by climate change is ravaging the planet and affecting the lives of billions of 
people around the world. Despite the reduction in CO2 emissions in 2020, global 
energy-related CO2 emissions increased by 6.0% in 2021 as demand for coal, oil and 
gas recovered along with the economy.

Global emissions will increase this decade, potentially leading to climate 
catastrophe unless governments, the private sector and civil society act together. At 
the same time, the war in our country threatens to signifi cantly undermine concerted 
efforts to intensify actions to combat climate change.



Section 1  Information support for sustainable development

49

The information content of the global SDG 13 consists of 5 tasks and 8 indicators, 
to monitor their implementation, Ukraine adapted and implemented, taking into 
account the specifi cs of national development, one task and one indicator. The State 
Statistics Service of Ukraine provides information support for indicators of the Central 
Bank of Ukraine 13. A comparison of global and national indicators for SDG 13 is 
presented in Fig. 1.21.

Fig. 1.21. Global and national SDG 13 indicators
Source: created by the author.

Global SDG 14 “Conservation and sustainable use of oceans, seas and marine 
resources for sustainable development”. The world’s oceans and seas continue to 
suffer from increasing levels of acidifi cation, eutrophication and plastic pollution, 
threatening the planet’s largest ecosystem and the billions of people who depend 
on it. The pandemic has not eased this burden, as it is estimated that 25,000 tons of 
plastic waste enters the world’s oceans annually due to the increase in single-use 
plastic products (mainly medical waste) [31]. As a result of the restrictions imposed in 
connection with the COVID-19 pandemic, fi sh production has declined by 40-80% in 
most countries, with small-scale fi shing communities the most affected.

The information content of the global SDG 14 consists of 10 tasks and 10 indi-
cators, for monitoring their implementation, Ukraine adapted and implemented, 
taking into account the specifi cs of national development, 3 tasks and 4 indicators. 
The information support of indicators of the Central Bank of Ukraine 14 was carried 
out by the State Statistics Service and the Ministry of Environmental Protection and 
Natural Resources of Ukraine. Comparison of global and national indicators for SDG 
14 is shown in Fig. 1.22.
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Global SDG 15: “Protect and restore terrestrial ecosystems and promote 
their sustainable use, sustainably manage forests, combat desertifi cation, halt and 
reverse land degradation and halt biodiversity loss.” Ongoing deforestation, land and 
ecosystem degradation, and biodiversity loss around the world pose serious threats 
to human survival and sustainable development. As of February 2022, 129 countries 
have voluntarily committed to achieving a land degradation-neutral balance, and 
governments in 71 countries have already formally endorsed this goal. Total land 
restoration commitments are estimated at 1 billion hectares, of which more than 450 
million hectares are subject to commitments under the land degradation neutrality 
target.

Fig. 1.22. Global and national SDG 14 indicators
Source: created by the author.

The information content of the global SDG 15 consists of 12 tasks and 14 
indicators; to monitor their implementation, Ukraine has adapted and implemented 
4 tasks and 13 indicators, taking into account the specifi cs of national development. 
Information support for SDG 15 indicators was provided by the Ministry of 
Environmental Protection and Natural Resources of Ukraine, together with the State 
Agency of Forest Resources of Ukraine and the State Service of Ukraine for Geodesy, 
Cartography and Cadastre (StateGeoCadastre). A comparison of global and national 
indicators for SDG 15 is shown in Fig. 1.23.

Global SDG 16: “Promote peaceful and inclusive societies for sustainable 
development, ensure access to justice for all and establish effective, accountable 
and participatory institutions at all levels.” Calls for global world peace are growing 
louder, while the world has been experiencing the highest number of violent confl icts 
since 1945, with approximately 2 billion people living in confl ict-affected countries by 
the end of 2020. In the midst of these crises, and despite the restrictions on movement 
caused by the COVID-19 pandemic, forced displacement continues and is increasing. 
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By the end of 2020, 82.4 million people around the world were forcibly displaced, 
representing one in every 95 people currently experiencing forced displacement. These 
numbers will increase, as the war in our country has already displaced 7 million people, 
according to preliminary estimates [31].

Fig. 1.23. Global and national SDG 15 indicators
Source: created by the author.

The information content of the global SDG 16 consists of 12 tasks and 23 indi-
cators for monitoring their implementation; Ukraine has adapted and implemented 
9 tasks and 24 indicators, taking into account the specifi cs of national development. 
Information support for SDG 16 indicators was provided by the Ministry of Social 
Policy of Ukraine together with the Prosecutor General’s Offi ce and the State Financial 
Monitoring Service. A comparison of global and national indicators for SDG 16 is 
shown in Fig. 1.24.

Fig. 1.24. Global and national SDG 16 indicators
Source: created by the author.



The Statistical Assessment of Sustainable Development:  Some Key Dimensions

52

Global SDG 17 “Strengthen the means of implementation and revitalize the 
Global Partnership for Sustainable Development”. Despite a strong recovery in 
foreign direct investment and remittance fl ows globally, many developing countries are 
facing the need to address multiple priorities with limited budgetary resources, making 
it harder than ever to rebuild their economies. As the global system faces a multitude 
of crises – in the social, health, environmental, peace and security spheres – there is an 
urgent need to expand international cooperation aimed at fi nding long-term solutions.

The global SDG 17 consists of 19 tasks and 25 indicators for monitoring their 
implementation; Ukraine has adapted and implemented 3 tasks and 4 indicators, taking 
into account the specifi cs of national development. Information support for SDG 17 
indicators was provided by the National Bank of Ukraine. A comparison of global and 
national indicators for SDG 17 is shown in Fig. 1.25.

Fig. 1.25. Global and national SDG 17 indicators
Source: created by the author.

Thus, the assessment revealed the shortcomings and advantages of the global and 
national systems of sustainable strategic development. It is substantiated that a huge 
number of tasks and indicators under the targeted programs of global development 
do not always correspond to the national ones, and this can lead to deconsolidation 
of efforts to achieve the SDGs and fulfi ll the planned tasks, and make it impossible to 
focus on the effi cient use of available resources to achieve results.

1.4.  Principles and methods for producing harmonized 
           and comparable statistics on sustainable development

Close collaboration between statistical and policymaking bodies results in 
the monitoring of the SDGs and related tasks at the national and regional levels. In 
this sense, it is crucial that national statisticians are involved from the outset in the 
development of national action plans and the selection of national indicators (if any). 
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Such cooperation ensures that the objectives are measurable (which facilitates the work 
of statisticians) and that the indicators selected are acceptable and relevant to policy 
makers. In addition, statisticians ensure the coherence of the monitoring process at the 
national and regional levels. 

Establishing effective collaboration between statisticians and policymakers is 
facilitated by a clear defi nition of roles and responsibilities. These should be defi ned 
in advance and made public to ensure the transparency of processes related to the 
assessment of the SDGs. For example, the selection of national and subnational tasks 
and measures is the responsibility of policymakers, with support from statistical 
agencies. On the other hand, the selection of indicators, methodologies and data sources 
is the responsibility of statisticians, but in consultation with policymakers. Effective 
monitoring of the SDGs will ensure that these roles and responsibilities are respected, 
along with clear criteria for the selection of international indicators, while ensuring 
close cooperation between all stakeholders and compliance with the requirements of 
offi cial statistics.

The CES Steering Group recommends that national governments inform all 
relevant ministries and institutions about the 2030 Agenda and SDG indicators, 
strengthening inter-ministerial cooperation to address relevant challenges. National 
governments should consider appointing a national body to coordinate the SDG 
measurement system to ensure coherence among all stakeholders, exchange of 
information, discussion and application of internationally accepted methodologies. 
The functions of these national bodies include:

be a platform/forum for discussion of issues arising between state institutions 
and international organizations and related to the collection and analysis of 
data based on SDGs indicators;

inform interested parties about statistical activities in the process of data 
collection and analysis, ensure the exchange of relevant knowledge;

to organize and encourage coordination and joint informational and 
educational activities on data collection issues, paying special attention to the 
SDGs sphere; 

ensure the coordination of information exchange according to the SDG 
indicators; 

contribute to substantive discussions on issues of strengthening the statistical 
potential.

It is also noteworthy that the CES recommends that such national coordinating 
bodies work closely with the NSS, which in turn play a key role in providing statistics 
for SDGs monitoring in countries. After all, it is the NSS that has strong capacities to 
coordinate the presentation of SDGs data and indicators for this purpose. The division 
of functions between the NSS and the administrative bodies depends on the legal and 
regulatory framework for the role of the NSS and the existence of existing institutional 
mechanisms for tracking policy implementation, for example in the area of sustainable 
development.
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In many countries, mechanisms for collaboration between policymakers and 
statisticians are already in place, based on an existing measurement system to assess 
the impact of policy measures. In such cases, it may be preferable to integrate SDG-
related processes into the existing system. At the same time, there are many unresolved 
issues that the NSS of various countries cannot address on their own for one reason 
or another. Examples include: cooperation with data producers outside the NSS, with 
different institutions and civil society organizations; ensuring the quality of indicators 
and data on the SDGs coming from other parts of the statistical system and beyond; 
working with non-statistical indicators, etc.

An important task of the SDGs statistics coordinating body is to prepare a detailed 
roadmap, or action plan, for the implementation of the SDGs indicators. This includes 
identifying issues that need to be addressed in collaboration with partners outside of 
offi cial statistics. It should also be noted that the review and tracking processes in line 
with the 2030 Agenda for Sustainable Development should build on existing platforms 
and processes, avoid duplication and take into account national contexts, priorities and 
capacity building needs [32]. 

These processes evolve over time to take into account emerging issues, new 
methodological developments, and requirements to minimize the burden on national 
administrations. To address these recommendations, some countries have already 
conducted or are in the process of assessing their readiness to report SDG data for 
global, regional, subregional and national reporting. Some countries have also begun 
to identify gaps in information support for assessing the achievement of the SDGs, 
which require the development of relevant statistics and indicators. As this process is 
taking place at the country level, the decision on which sources to use to provide data 
on the SDGs is left to the country. Nevertheless, some data may come from sources 
outside the country’s NSS. In some cases, in the absence of national data, international 
organizations may calculate model-based estimates. In this situation, mechanisms 
should be in place to allow countries to verify and validate such data before they are 
made publicly available to users. Any discrepancies between data from national and 
international sources should be resolved or explained. At the same time, it should be 
emphasized that countries will not in all cases be able to validate estimates calculated 
by international organizations using models, and therefore such estimates should be 
clearly identifi ed.

An important aspect is that the NSS plays an important role in coordinating the 
national SDGs assessment process by facilitating information exchange with other 
institutions that produce available data. The fi rst thing that the NSS needs to do is to 
distinguish between non-statistical and statistical indicators. Non-statistical indicators 
include, for example, indicators that require a yes/no response at the country level and/
or assess the quality of a law or policy.

It would be useful for countries to have the responsible national authority defi ne 
the criteria for classifying indicators as non-statistical, as the above distinction is not 
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always obvious. The NSS should focus its work on static indicators. At the same time, 
in some countries, the NSS coordinates the reporting of all SDGs indicators, including 
non-statistical ones. 

Potential data providers for statistical indicators, as well as the sources and 
availability of these data, are identifi ed internally by the NSS. In some cases, the NSS 
may decide to use unoffi cial data sources, subject to any reservations regarding data 
quality, transparency and timeliness, and identify potential data providers for non-
statistical indicators. In addition, the NSS should analyse existing reporting practices 
in view of its coordinating role. To avoid duplication of reporting, international 
organizations may submit statistics on behalf of the country, with the agreement of 
the NSS, which in turn regularly submits national and subnational statistics to UN 
agencies. The latter then compile comparable global statistics for specifi c regions 
in accordance with their mandates. Due to the growing interest in statistics in terms 
of scope and coverage, the volume and complexity of the following data fl ows are 
increasing year by year. 

The 2030 Agenda emphasizes the need to disaggregate data in order to reach 
the most vulnerable populations, i.e. to realize the fundamental principle of “leaving 
no one behind”. Therefore, the assessment of data availability should also take into 
account the availability of data at the required levels of disaggregation. In some cases, 
the required levels of disaggregation are explicitly stated in the title of the target or 
indicator. In other cases, these levels depend on national circumstances, for example for 
indicators relating to vulnerable groups, which statisticians should actively work with 
policymakers to identify. With this in mind, the objectives at the regional level include:

identification of disaggregated statistical data on achievement of SDGs 
available at the regional level;

study of how disaggregation of relevant indicators can be carried out; 
review and dissemination of national experience and best practices in the fi eld 

of data disaggregation.
Statistical confi dentiality is now a fundamental principle of international and 

European statistics. The main international document regulating the issue of statistical 
confi dentiality is the manual “Managing Statistical Confi dentiality and Access to 
Microdata. Principles and guidelines”, prepared and issued by the UN SC in 2007 
[33]. Thus, the statistical principle of confi dentiality in relation to SDGs information 
is very important and should be taken into account in the relevant national legislation. 

Any disaggregation of indicators should take into account the risk of identifying 
individual respondents in cases where information was collected without ensuring 
confi dentiality. In addition to confi dentiality, there are other considerations that need 
to be taken into account when disaggregating data, including legal considerations (e.g., 
the NSS may not be legally permitted to collect data on certain grounds), political issues 
(disaggregating data may pose risks to the protection of the rights of certain groups), 
and considerations of relevance, access, cost and quality (e.g., the survey sample may 
be too small to provide disaggregation by specifi c strata).
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In order to provide disaggregated data on vulnerable populations, the NSS 
may need to work with agencies outside the NSS. Such data providers may include 
international organizations (e.g. UNICEF data on children with disabilities and Roma 
children), private data producers, academic institutions and civil society organizations. 
Such cooperation requires agreement on principles for when and how the data 
can be used, taking into account offi cial statistics guidelines and statistical quality 
requirements [34].

The 2030 Agenda states that the processes for tracking and reviewing its 
implementation will be voluntary and country-led, taking into account national realities, 
capacities, levels of development and priorities, and providing room for strategic 
maneuvering. At the same time, the global SDGs indicators will be complemented by 
indicators developed by Member States at the regional and national levels. 

At its 47th session, the UN Statistical Commission noted that national ownership 
is a key condition for achieving sustainable development and that national reviews will 
take into account national realities [35]. The UN SC also emphasizes that global SDGs 
indicators should, to the extent possible, be based on comparable and standardized 
offi cial statistical data submitted by countries to international statistical agencies, and 
that where other sources and methodologies are used, these data will be analyzed and 
harmonized by the NSS and presented publicly [36]. The list of global SDG indicators 
is designed to measure progress in achieving the SDGs at the global level. 

The use of national indicators may be justifi ed in the following cases:
when specifi c national priorities are covered by global indicators;
 when public policy requires additional indicators for a more detailed 

measurement of a specifi c country's contribution to achieving certain SDGs; 
when global indicators are not ambitious enough (or too ambitious) to be 

relevant for a specifi c country.
The demand for national indicators is driven by policy needs, but their selection 

and measurement should be done in consultation with the NSS. When developing 
national SDGs indicators, it is advisable to rely on existing strategies and indicators 
in areas related to sustainable development. A good example is Eurostat’s strategy to 
develop a set of SDG indicators for the EU based on available statistical data and EU 
policy priorities, taking into account all 17 SDGs at the same time. On the other hand, 
there are also certain statistical considerations justifying the use of national indicators. 
This is appropriate in the absence of offi cial (global) indicators. In addition, the level 
of development of the statistical system in a specifi c country may allow it to use more 
complex indicators than indicators at the global level. 

The use of national indicators is justifi ed if the global indicators can be improved 
upon in their further development. Some global indicators belonging to the third level 
require additional conceptualization before widespread data collection and statistical 
reporting can begin. Sometimes, some global indicators cover only a part of the relevant 
task and additional indicators should be developed to ensure full coverage. 
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It should be emphasized that the use of national indicators may also be necessary 
to meet national needs for information exchange and identifi cation of key indicators 
for programmatic goals. These indicators can be selected from either the global SDG 
indicators or national indicators. In developing the latter, careful consideration should 
be given to how well they meet the criteria established for the global indicators. 
In particular, the system of indicators should be simple but reliable, cover all the 
sustainable development goals and targets, including the means of implementation, 
and maintain the policy of balance, complexity and focus inherent in these goals and 
targets”. At the same time, at the national level, it is necessary to ensure an appropriate 
balance between the benefi ts of having additional indicators relevant to the national 
context and the increased reporting burden, the cost of developing these indicators and 
the complexity of explaining them.

Countries take a balanced, integrated and holistic approach to the selection 
of national indicators. Preference is given to outcome indicators, unless the target 
specifi cally addresses the availability of inputs. When selecting national indicators, 
other sustainable development indicators currently in use for a given region (e.g., the 
Eurostat SDGs set) should also be considered. Priority should be given to relevant 
indicators that are not duplicative, and for which statistics are produced within the 
offi cial statistical system according to established standards and agreed methodologies. 

In summary, the selection of national indicators is based on the following criteria:
– maintaining a balance between social, economic and environmental indicators 

to remain faithful to the intentions and aspirations of the 2030 Agenda;
– prioritizing indicators to achieve outcomes, except when SDGs tasks are 

directly related to resources or intermediate outcomes;
– prioritizing indicators developed within the offi cial statistical system accor-
 ding to established standards and agreed methodologies;
– taking into account existing lists of sustainable development indicators 

from relevant organizations in the region (e.g. Eurostat) and national sets of 
indicators in related policy areas;

– selecting multipurpose indicators (where possible) to minimize the number 
of indicators; 

– minimizing the reporting burden, as a number of global indicators may be 
developed by international organizations (especially qualitative indicators), 
and thus their compilation will not burden national statistical systems.

It should be emphasized that the system of global SDG indicators is the basis of 
the UN Secretary-General's report for the annual meetings of the PFIU. The structure 
of the development of information support for these indicators is shown in Fig. 1.26. 
The report is based on the use of global and regional aggregates, and therefore does not 
contain data on the national level. At the same time, globally harmonized national data 
(provided by UN agencies), as well as regional and global aggregates, are contained 
in the database of global SDGs indicators maintained by the UN System. In addition 
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to the UN Secretary-General's report, the HLPF considers voluntary national reviews 
submitted by countries. These reviews use national data and are based on the recom-
mended template for voluntary country reports, which includes a statistical annex.

At the same time, the statistical community is engaged in the systematic 
improvement and revision of global indicators, their development methodologies, 
and data fl ow scenarios. Countries can choose different options for presenting data 
on global SDGs indicators depending on their national conditions and statistical 
capabilities. To facilitate this process, there is a need to improve the general guidelines 
for building a data presentation system.

Fig. 1.26. Global SDGs reporting system
Source: created by the author.

Some countries are developing national platforms for reporting on SDGs 
indicators (the experience of the United States, Poland, and the United Kingdom 
of Great Britain and Northern Ireland in this area is noteworthy). Such platforms 
usually consist of three components: 

1) a data collection or submission portal that allows different suppliers to submit/
post data; 

2) a production database; 
3) a data dissemination portal where users can fi nd the necessary tables, texts 

and publications. 
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This platform is broader than just a data dissemination database, as it includes 
a submission mechanism for data providers external to the NSS and a production 
database. At the same time, the process of presenting data on SDGs indicators and 
the corresponding data fl ow models should be examined at different levels: global, 
regional, national, subnational and thematic (Fig. 1.27). 

Different data fl ow scenarios are possible at national levels. Their choice depends 
on the level of development and the structure of the country’s statistical system: 
centralized, decentralized or a combination of these two systems. SDGs data fl ows are 
likely to build on existing mechanisms. 

Fig. 1.27. Data fl ow model 1
Source: created by the author.

According to the recommended data flow model, the NSS is the focal point 
for all SDGs indicators and coordinates all SDG data reporting in the country (e.g., 
collects statistical and non-statistical indicators from all data providers in the country 
and disseminates them). The coordinating role of the NSS is also related to assessing 
the availability of data in the country. If the NSS leads such assessments, it needs to 
clarify the sources of data in the country and establish communication with all data 
reporting agencies. In addition, the NSS can participate in national policy discussions 
on reporting priorities and sensitivities. Under this data fl ow model, the NSS publishes 
all national SDGs statistics through established platforms or in some other form (in 
tables or a database), and any interested organization can access them. In this case, 
there is no need to transfer data from the national level to the regional or global level. 
This approach reduces the reporting burden on countries.

In practice, a different model is often implemented, whereby the institutions 
responsible for data preparation in the country send data directly, bypassing the NSS, 
to the international organizations responsible for the preparation of specifi c indicators. 
For example, the Ministry of Health may send data directly to the World Health 
Organization (WHO), and the Ministry of Labor may send data to the ILO. It should 
be noted that the NSS are responsible only for those SDG indicators for which they 
produce basic statistics, leaving other indicators to other agencies. In other words, this 
model implies that the NSS will coordinate the entire process of producing statistical 
indicators, while other institutions will provide non-statistical indicators (Fig. 1.28).
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Fig. 1.28. Data fl ow model 2
Source: created by the author.

Therefore, countries may decide to use existing mechanisms for reporting data to 
international organizations instead of creating large-scale national systems for SDGs 
indicators. However, in this case, solutions need to be found on how to report data that 
are not covered by such mechanisms. In addition, the process of submitting all available 
SDGs data needs to be coordinated by.

However, it should be emphasised that the ongoing hostilities on the territory of 
our country create many obstacles on the national path to sustainable development, 
but do not stop the country’s aspirations for European integration and sustainable 
development. Therefore, there is an urgent need for high-quality collection, processing 
and dissemination of statistical information for effective decision-making. However, 
there are currently serious diffi culties in the process of collecting and processing 
economic and fi nancial statistics, including those related to Agenda 2030 and assessing 
progress towards achieving the SDGs.

It should be noted that during the period of martial law or a state of war, as well 
as within three months after its termination, the state statistics authorities suspend 
the dissemination of statistical information due to the absence of all reports and 
administrative data required to be submitted in accordance with the applicable law from 
legal entities in accordance with the provisions of subparagraph 1 of paragraph 1 of the 
Law of Ukraine “On Protection of Interests of Subjects of Submission of Reports and 
Other Documents during the Period of Martial Law or a State of War” [47].

 A noticeable indirect effect is that the hostilities have signifi cantly diverted the 
government’s organisational resources and impeded coordination of actions within 
the framework of the 2030 Agenda. Ukraine, having acquired the status of an EU 
candidate on 23 June 2022, has already taken the fi rst steps in this regard in the context 
of the war. In particular, a decision has already been made to establish the Sustainable 
Development Goals Implementation Offi ce, which will organise the development and 
implementation of a mechanism for incorporating the SDGs into national and regional 
policies, strategies and planning processes.

The war, which has lasted for almost two years, leads to the destruction of the 
stability of the economic system, in particular, the loss of GDP, which is expected 
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at the level of 35-40% by the end of the year, due to the shortage of some goods, the 
deterioration of the investment climate, the income of the population and the problem 
with employment, domestic and foreign migration of the population, a signifi cant 
decrease in tax revenues and customs payments, resulting in a significant budget 
defi cit, the destruction of logistics chains in the national economy, the development 
of infl ationary processes and speculative pricing, a rampant increase in emissions of 
dangerous substances, the use of various types of weapons, etc. 

In light of the above, the priorities in the SDGs are currently shifting, with SDG 
16 “Peace, justice and strong institutions” and related SDGs 1 and 8 (i.e. poverty 
eradication, decent work and economic growth) coming to the fore. And post-war 
reconstruction – SDG 9 “Industry, innovation and infrastructure”. Ukraine’s regression 
in achieving SDG 16 “Peace, justice and strong institutions” is evidenced by the Global 
Peace Index, which shows the worst dynamics of the 163 countries surveyed, with a 
16% drop in 2022 to 153rd place (143rd in 2021). [48-49].

According to the Ministry of Education of Ukraine, as of the beginning of 2024, 
3428 educational institutions were damaged, of which 365 were completely destroyed 
[50]. According to the Offi ce of the Prosecutor General, as of the beginning of 2024, 
520 children were killed and 1193 injured [51].

Despite the war, Ukraine resumed distance education almost immediately in 
March 2022. However, its quality leaves much to be desired (psychological state of 
students and teachers, provision of necessary software and logistical support, lack 
of accommodation and adequate security). Martial law thus limits the possibility of 
achieving SDG 4. This interaction is direct, with military action contributing to a 
decline in the quality of education. The same relationship applies to SDG 3 “Good 
health and well-being” and SDG 16.

Since the start of the hostilities (according to the Ministry of Health of Ukrai-
ne [52]), 857 medical facilities damaged by Russia have been restored. Among them, 
474 facilities have been fully restored and 383 facilities have been partially restored 
(Dnipropetrovs’k, Mykolaiv, Kyiv, Kharkiv and Chernihiv regions).

It should be noted that the enemy continues to destroy educational and medi-
cal institutions. Thus, 195 medical institutions have been completely destroyed and 
are beyond repair. The medical infrastructure of Kharkiv, Donetsk, Mykolaiv, Kyiv, 
Chernihiv, Dnipro, Kherson, and Zaporizhzhia regions suffered the greatest losses. 
Information about Luhansk region is not available in full. During the full-scale war, 
the enemy also damaged 103 ambulances, destroyed another 256 vehicles and seized 
125 ambulances. 

The war in Ukraine poses additional risks to civilians, especially women and 
children, and is projected to be the largest humanitarian emergency in Europe since 
World War II. Ukraine is home to more than 130 ethnic groups and many linguistic 
minorities; and has an unusual demographic profi le with more women (54%) than 
men (46%) [53]. This gap is driven by the following factors: youth migration, fertility 
rates below replacement rates. Older people are a highly vulnerable group in Ukraine, 
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accounting for around 30 per cent of people in need in confl ict-affected areas, including 
Donetsk and Luhansk, and the majority of them are women. Gender intersects with 
several other social dimensions that affect the vulnerability of particular groups, 
including Roma, people with disabilities, women in rural areas, displacement and 
confl ict zones. 

If hostilities continue for a prolonged period, in addition to the expected disruption 
of agricultural production and trade, reduced investment and deterioration of land and 
infrastructure, there could be signifi cant changes in population, mortality and (migra-
tion) patterns, with important implications for gender equality, family dynamics and 
social relations.

1.5.  Use of new data sources for information support 
           for monitoring the achievement of sustainable  
           development goals

It is obvious that the world community has entered the age of information and 
data. According to D. Boyd and C. Crawford, the priority, critical issues in this context 
are to ensure the processing and analysis of these data, the development of rules for 
access to them, and their end use [37].

The issues of feasibility and prospects of transition to the use of new data sources 
are currently being actively discussed in developed countries and at the international 
level. The concept of “new data sources” arose in connection with the ever-growing 
amount of new information in demand that web resources produce, as well as the 
frequency of requests for such information. This, in particular, concerns the missing 
information for monitoring the achievement of the SDGs. New data sources are 
characterized as data of increasing volume, variety and speed of production.

Another important feature of new data sources is that they are usually 
unstructured, i.e. they are formed without a predefi ned concept or model, so they 
cannot be integrated directly (i.e. without preliminary processing) into traditional 
databases.

The use of new sources and new technologies can make the production of 
statistical information attractive to the end user, as they make it possible to provide 
timely statistics, detailed results, and their rapid evaluation, including taking into 
account the challenges posed by the COVID-19 pandemic and martial law, thus 
informing the SDGs. New data for this purpose can be collected from all types 
of sources, both government statistical observations and administrative ones. 
Taking into account the needs of consumers, statisticians should choose sources of 
primary information taking into account the quality, timeliness, costs and burden on 
respondents.

Thus, the following main types of information sources are currently used to 
inform the SDGs:
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– government statistical observations: direct collection of primary data from 
businesses, households, commercial entities, as well as public entities outside 
government structures;

– administrative data (including registers): data collected primarily for 
administrative purposes on individuals or private commercial activities;

– information collected by specialized government agencies equipped with 
appropriate technical devices (e.g. for remote reading from satellites), etc.

The formation of administrative information sources is based on the relevant 
regulatory documents, and the statistical legislation is applied only from the moment 
when such data are transferred to the producers of offi cial statistics.

The collection of administrative information includes:
widespread use of sample surveys. There is also the practice of the so-called 

“targeted approach”, which combines the use of continuous surveys for a 
specifi c, most representative category of respondents with sample surveys 
for the vast majority of respondents;

wide use of state administrative record (registration) systems as data sour-
 ces – computerized databases of taxes, social insurance, health insurance, 

administrative records of local authorities, real estate registers, land cadastres, 
vehicle registers, etc.;

systematic and comprehensive involvement of different data sources.
As part of the efforts to improve the methodology, Ukraine is implementing a 

comprehensive approach to the use of the main data sources. These are as follows:
state registers and cadastres;
state statistical observations and sample surveys of enterprises;
censuses and sample population surveys;
various types of administrative accounting;
expert assessments, both local on individual processes and situations in 

various fi elds of activity, and generalized based on primary data and local 
assessments.

All of these sources differ in the type of information they contain, coverage 
and frequency, units of measurement, cost of compilation, data quality, etc. Some 
of the differences are due to the very nature of the sources, with each having certain 
advantages and disadvantages over the others in a particular aspect.

Let's take a closer look at administrative data, the bulk of which are admi-
nistrative registers. The results of the study on the use of new data sources to inform the 
SDGs show that the use of electronic administrative registers as an additional source of 
information has become a priority worldwide. The creation of new and improvement 
of existing administrative electronic registers, suitable for statistical production and 
dissemination of information, is an important component of the organization and 
effective collection of modern national statistics. Unfortunately, today in Ukraine the 
regulatory framework for the use of administrative electronic registers is not regulated, 
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and there is no framework law “On Registers” at all. Therefore, for their effective 
creation and use it is necessary to develop and approve a new regulatory framework 
that would be comfortable for everyone – both users and owners of data. According to 
international practice, the principles of functioning of electronic registers depend on 
the internal conditions of a particular country (Fig. 1.29). 

Creating metadata Information 
spase protection

Recordins
and request 

received
Access metadata
and access logs

Fig. 1.29. Basic principles of electronic registers
Source: created by the author.

Administrative registers can serve as a source of information produced using 
administrative records in order to reduce the reporting burden on respondents and avoid 
duplication among producers of statistical products. However, it should be borne in 
mind that the administrative registers operating in Ukraine have a number of problems 
with data quality.

From the perspective of information support of SDGs indicators, the availability 
of free access of the NSS to administrative electronic registers is an important area of 
efforts to produce quality statistical information. In general, the main efforts should 
be directed to:

creation of information exchange models in the system of administrative 
registers;

standardization at the national level of the legislative framework with uniform 
defi nitions and rules, at the same time taking into account the peculiarities of 
the scope of data application;

introduction of a common technological framework, i.e. a platform solution 
for hosting registers (creation of a universal platform for data exchange).

A separate problem with the use of administrative registry data is the improvement 
of methodological provisions for the use of these data. The solution to this problem 
requires setting up the practice of developing new tools and methods for using data 
from administrative registers. 

No less important than the use of data is the issue of improving statistical products 
and conducting analytical research on their application. With regard to the creation of 
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new products based on administrative registers, it is necessary to study the reliability 
of information, the validity of products created on their basis, and the analysis of new 
applications (microsimulation).

Thus, the key issues today are the creation and improvement of the existing key 
basic registers, which include: The Statistical Assessment of Sustainable Development: 
Some Key Dimensions 

1) The Unifi  ed State Demographic Register; 
2) Unifi  ed State Register of Legal Entities, Individual Entrepreneurs and Public 

Organizations; 
3) State Land Cadastre; 
4) Unifi  ed State Register of Vehicles; 
5) Unifi  ed State Register of Addresses (USRA); 
6) Register of Buildings and Structures (RBS); 
7) State Register of Real Property Rights; 
8) State Agrarian Register [https://www.dar.gov.ua/].
As a rule, today all European countries have started to transform their information 

systems with a focus on the use of administrative register data in practice. It should 
be noted that for other administrative data, there are already some developments in 
their use in the fi eld of macroeconomics (system of national accounts, social and 
demographic statistics, etc.).

As international practice shows, when using new data sources for SDG indicators, 
there is an urgent need to strengthen confi dentiality and data protection, including from 
administrative registers. Regarding confi dentiality, the Law of Ukraine “On Offi cial 
Statistics” stipulates that administrative data (including microdata) are confi dential 
[38]. The fl ow of information is unidirectional: from the managers of the administrative 
sources to the NSS and never vice versa.

The following are examples of international experience in using new data sources 
to inform SDGs indicators. To ensure the quality of administrative registers as new 
data sources, Statistics Finland has strengthened cooperation, including feedback, 
with registry managers. This is a very useful form of cooperation for resolving quality 
issues in data from different sources, as each party has appointed a responsible person 
and established a working group to monitor developments and support improvements 
in the suitability of specifi c data.

With regard to the protection of personal data in Italy, data collected for admi-
nistrative purposes can only be used to compile offi cial information if it is provided 
for in the National Statistical Program (Programma statistico nazionale, PSN), which 
is defi ned and approved by the authorities to ensure confi dentiality. As in Finland, 
information is provided to the NSS by administrative information managers.

A separate problem of quality assurance and reliability control of new admi-
nistrative registers is to establish close cooperation with the managers of the main 
administrative registers in terms of informing them about legislative changes and 
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procedures for developing a special survey to monitor the quality and content of the 
source used for statistical purposes.

In the Netherlands, for example, the NSS appoints a client manager for the 
main data source managers (fiscal databases, municipal database of personal re-
cords, etc.). This person is responsible for providing information to users, collecting 
it from administrative sources, drawing up and monitoring compliance with the 
agreements concluded.

Thus, the conclusions on the use of administrative registers in the national and 
international statistical system, in particular for the development of SDG indicators 
for statistical purposes, are quite similar. All the feasibility studies emphasize the 
importance of close cooperation with data managers in data collection and metadata 
analysis, point out the need for unique identifi ers, the possibility of starting with such 
a registry to create a coherent statistical system, and fi nally outline the actions needed 
to ensure the sustainability and maintenance of the registry.

Commonly known sources of new data sources can be categorized into the 
following groups:

– administrative data (electronic health records, insurance information, banking 
information, etc.)

– transaction or business information (credit and deposit card transactions, 
online transactions, etc.) 

– sensor data (data from satellite imagery, road radar, climate devices, etc.) 
– mobile sensor data (information from mobile phones, GPS, etc.);
– behavioral data (information from Internet search engines, etc.); 
– information on individual and public opinion (comments in social networks on 

various events, reactions to information from media resources, etc.)
The policy on the use of administrative data for statistical purposes is an integral 

part of Eurostat’s current and future vision of the production of European statistical 
information. In the context of the implementation of principle 9 of the Code of 
Practice for European Statistics on avoiding respondent burden, statistical offi ces are 
recommended to systematically monitor the compliance of the respondent burden with 
the real needs of offi cial statistics [39].

Therefore, the policy on the use of administrative data for statistical purposes (in 
our case, to inform the SDGs) is an integral part of Eurostat's modern and long-term 
vision of the production of European statistical information.

It is clear that obtaining information for statistical purposes from other agencies 
has certain limitations, including the lack of standard statistical concepts and 
classifi cations or certain data elements required by statisticians, insuffi cient effi ciency 
of mechanisms for accessing data and transferring them between agencies. Thus, an 
important area of methodological work today is to identify existing limitations and 
ensure consistency and maximum possible integration of administrative registers into 
the production of statistical information. 
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Every year, the latter carries out an inventory of current state statistical reporting 
and accounting documentation with the following goals: updating and optimizing 
survey programs in terms of content and number of indicators; integration (if possible) 
of separate surveys into complex unifi ed ones; abolition of certain forms of reporting in 
order to avoid their duplication, reducing the reporting burden on respondents; bringing 
the methodology of calculating indicators into compliance with new accounting 
standards, international statistical standards and requirements of the system of national 
accounts.

However, general efforts are currently insufficient for the effective use of 
electronic registers for statistical purposes. Efforts on the part of statistics cover:

promoting the culture of using administrative data in statistical production, 
namely:
● development and implementation of regulations on providing access to 

administrative registers and their use;
● concluding cooperation agreements with administrative data managers 

(technical and conceptual support for the use of administrative data);
● concluding cooperation agreements with managers of information and 

telecommunication systems;
● development of a privacy and data protection policy;
● continuous search and use of new administrative sources;
● development of additional strategies for the use of administrative sources;
● inventory of sources of population data;
● analysis of sources for variable descriptions;
● development of a quality policy for administrative registers;

development of relevant infrastructure as part of NSS:
● creation of the concept of using administrative registers in statistical 

production;
organization of the process of providing administrative register data;
development of repositories for storing administrative data;
development of metadata repositories of administrative sources;
defi nition of data exchange formats.
The task of using administrative register data requires the introduction of quality 

standards for statistical products based on administrative register data.
As mentioned above, the basis for good practice in the use of administrative 

registers for the statistical production of information for SDG indicators is, fi rst of 
all, the development of close cooperation with administrative data managers. This 
cooperation should be mandated at the legislative level, as a clause of the national 
legislative act on statistics. The regulation of the provision of administrative data 
for statistical purposes should also be part of the national legislative act on statistics. 
In order to address all issues of confidentiality and protection of statistical data, 
the national statistical legal act should be linked to the national norms on public 
administration.
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In conclusion, it should be noted that the use of administrative data, including 
administrative registers, as new sources of information for monitoring and evaluating 
progress towards the SDGs is a requirement of the present. The EU is moving towards 
an intensive use of administrative sources in its statistical production. This implies 
stimulating the development and use of new data sources in the production of offi cial 
statistical information through feasibility studies, innovation and adaptation of existing 
data sources.

In addition, new data sources for informing the SDG indicators can also be big 
data (hereinafter as BD). The 6th International Conference on BD, which took place 
online on 31.08 - 02.09.2020 due to the COVID-19 pandemic, was important in this 
regard [40]. The conference was organized by Statistics Korea and the UN Global 
Working Group on BD, established in 2014 under the UN Statistical Commission [41]. 
The main topic of the conference was defi ned as follows: “How can big data help in 
the fi ght against COVID-19? ” The conference also discussed related topics, namely: 
“How can big data support monitoring of progress towards the SDGs? ” and “The need 
for global data collaboration on emerging global challenges”.

According to the defi nition of the glossary developed by Gartner company, in 
accordance with the role and functions of offi cial statistics, big data is a source of 
information characterized by large volumes, constantly growing rate of generation and 
diversity, which in turn requires cost-effective and automated innovative forms of its 
processing for the needs of decision-making [42].

As noted above, in addition to the use of big data by private business, there are 
obvious prospects for its use for offi cial statistics, or, so to speak, in its pure form 
and in combination with traditional statistical observations and administrative data. 
At the same time, obtaining information from BD and further integrating it into the 
statistical production process for the monitoring of the SDGs are not simple tasks. Its 
implementation depends primarily on addressing the following fundamental issues:

– what new sources of information should be used by offi cial statistics, taking 
into account its tasks and functions in the society;

– in what way official statistics can use the BD and what it needs for this 
purpose;

– how the BD can help to make more accurate and timely statistical assessment 
of sustainable social, economic and environmental phenomena (compared to 
the current one).

The NSS play an active role in providing BD or statistical data from their 
databases to support the national economy. Of course, not all the necessary data have a 
level of detail suffi cient to analyze measures that particularly affect economic growth. 
Therefore, the NSS needs to link its offi cial data with data from other sources, for 
example, with information on the location of a particular subject of research. The use of 
new sources of information and new technologies can make the production of statistical 
information attractive to the end user, as it provides statistical data with timeliness, 
the desired level of detail of statistical results, and enables a quick assessment of 
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phenomena and processes related to both the challenges of the COVID-19 pandemic 
and the consequences of military actions and provides an information basis for 
monitoring the achievement of the SDGs. 

BD are potentially a source of more relevant and timely statistical information 
than traditional sources. The development of BD does not fi t into the traditional scheme 
of obtaining statistical data, since they are either directly available to the general public 
in networks (in particular, the Internet) or have owners (and, accordingly, the issue of 
copyright) in the form of private entities, and most often both of these circumstances 
are present. As a result, private entities can gain certain advantages in the use of the BD, 
producing an increasing amount of statistical information, and can, in turn, compete 
with offi cial statistics in terms of its effi ciency and relevance to the needs of users. At 
the same time, offi cial statistics has such an obvious advantage over the private sector 
as the availability of infrastructures and long experience in various aspects of statistical 
information quality, including compliance with the requirements for protecting its 
confi dentiality. In this regard, provided that the BD is implemented in a timely manner 
in the statistical production process, offi cial statistics will have obvious advantages in 
terms of the quality of the fi nal information.

In general, in light of the prospects for active use of the BD, offi cial statistics faces 
global challenges, the main ones of which are shown in Fig. 1.30. Among them are [43]:

– legal (regulation of access and use of data);
– personal data protection for citizens and individual data of enterprises; 
– fi nancial (optimization of the ratio of costs and income);
– management (development of policies and principles of data mana-
 gement and protection); 
– methodological (ensuring data quality and reliability of statistical methods); 
– technological (use of appropriate information technologies).

Fig. 1.30. Main challenges of using big data in offi cial statistics
Source: created by the author.

Challenges in the issues of managing the BD in official statistics (their 
management) are related, fi rstly, to the signifi cant growth of physical volumes of 
primary data that will be supplied to the statistical system, secondly, to the change 
in the nature of primary data and thirdly, to the human factor. This will require 
the development of a fundamentally new policy on information management, its 
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protection, as well as the process of academic and professional training of statistical 
staff and relations with respondents.

From the methodological point of view, the fundamental problem of using the BD 
in offi cial statistics is to ensure their representativeness. In the absence of a sampling 
frame for this type of data, diffi culties arise in defi ning both the target population as 
a whole and the sample population. Traditional statistical observations are based on 
censuses and registers, which can be used to defi ne all types of populations necessary 
for the realization of statistical observation. BD are generated spontaneously and 
outside of registers, which makes it much more diffi cult to link them to such a central 
concept of offi cial statistics as the statistical unit.

Another methodological problem is that the existing statistical methods are 
designed for consistent, deep and long-term data analysis of small samples, and this 
signifi cantly slows down the statistical production process. In this connection, there is 
a need for such innovative methods that would: 

make it possible to quickly analyze very large data sets, such as methods 
of visualizing information, processing textual information and presenting 
data as a continuous, at the same time, regular fl ow of information, which is 
considered possible given the ever-increasing power of computer technology;

be suitable for the analysis and connection of information not directly covered 
by the statistical process, for example, methods of establishing large-scale 
information relationships and special statistical methods for working with 
large sets of information.

The main requirement for such methods should be their suitability for quick 
linking, analysis and processing of large volumes of information. At the same time, 
it should be borne in mind that a simplifi ed approach to the production of statistical 
information will take place (Fig. 1.31). 

Fig. 1.31. Simplifi ed approach to the production of statistics
Source: created by the author.

Integration and combination of various kinds of statistical and non-statistical 
information will require offi cial statistics to actively develop statistical modeling 
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methods. At the same time, while in the most statistically developed countries, 
processing and analysis of big data, including individual data, is gradually becoming 
an effective means of obtaining statistical information, the issues of data storage, 
protection, and archiving are still a weak point in the technological process.

According to the experience of the world's leading statistical agencies and 
Eurostat projects, the main promising statistical areas for the use of BD are transport 
statistics, prices (consumer price index), tourism, the use of information and 
communication technologies, as well as social media statistics and monitoring of the 
SDGs. The transition period for the introduction of big data into statistical practice 
will involve the combination of various types of such data, the gradual replacement 
of certain traditional statistical observations with similarly themed BD, as well as the 
search for and use of fundamentally new data to meet the growing needs of users.

Thus, the main problematic issues of using the BD for statistical purposes are the 
imperfection of the legal framework in this area, the diffi culty of ensuring the principle 
of confi dentiality, high costs, a signifi cant increase in the complexity of production 
process management, the need to adapt the statistical methodology to the conditions 
of working with this type of data and the obvious need for technological re-equipment 
of offi cial statistics and new methods of statistical information protection.

According to the experience of the leading European statistical offi ces, the current 
requirement is to explore the use of new sources of data to meet the expectations of 
society to improve the production of statistical products and performance. The BD can 
be considered as a possible means of supporting the monitoring of the 2030 Agenda for 
Sustainable Development, as it can increase the timeliness and relevance of indicators 
without compromising their impartiality and methodological reliability. The fi rst 
step in this direction was the 2015 report of the United Nations Committee of Experts 
(hereinafter as the UN CE) on big data and data science for offi cial statistics, prepared 
for the UN SC (E/CN.3/2015/4). The report defi nes the data revolution for sustainable 
development as the integration of data coming from new technologies with traditional 
data. In addition, integration implies increased access to data through much greater 
openness and transparency and, ultimately, empowerment for effective policy making, 
better decision-making, and greater participation and accountability, leading to better 
outcomes for people and the planet.

The NSS should select data sources based on their quality, timeliness, cost and 
burden on respondents belonging to particular spheres of infl uence.

For monitoring certain indicators, the BD have the potential to be as relevant, 
timely and cost-effective as statistics obtained through traditional methods of 
collection; this also applies to the cyclical nature of data production and decision-
making. The detailed work on the BD contributes to the development of best practices 
to improve the monitoring of the 2030 Agenda. Some SDG indicators or proxies 
for these indicators can be based on BD sources, which are characterized by greater 
timeliness and detail of social and geospatial structure.
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In today's tight budgets and declining response rates in household and business 
surveys, statistical agencies recognize the effectiveness of the potential use of the BD 
by offi cial statistics to improve the production of timely and relevant statistics in the 
economic, social and environmental spheres for effective decision-making. Moreover, 
it is extremely important to create an environment in which public trust in the use of the 
BD for offi cial statistics is established, while ensuring confi dentiality and protection 
of information.

The statistical community is aware that in order to be able to take advantage 
of innovative data sources such as BD, it needs to properly address issues related to 
methodology and technology, legislation, privacy, governance and fi nance.

The UNCE has focused its efforts on studying current practices of SDG indicators 
using non-statistical data sources. The main objective is to provide concrete examples 
of the potential use of BD for monitoring SDG-related indicators. To do this, the team 
conducts surveys, studies, and pilot projects in countries, and creates lists of SDG 
indicators that can be obtained using the BD [44]. 

As an example, consider indicators 6.6.1, 9.1.1. and 9.С1.
SDG 6. Task 6.6. “By 2020, ensure the protection and restoration of water-

related ecosystems, including mountains, forests, wetlands, rivers, aquifers and lakes” 
indicator 6.6.1. “Changes in the extent of aquatic ecosystems over time”.

Fresh water in suffi cient quantity and quality is essential for all aspects of life 
and fundamental to sustainable development. Water-related ecosystems, including 
lakes, rivers, wetlands and groundwater, provide water and food for billions of 
people, provide unique natural habitats for many plants and animals, and protect us 
from droughts and fl oods. Indicator 6.6.1 tracks the extent to which different types of 
water-related ecosystems are changing over time. It is multifaceted, and thus requires 
data on specifi c ecosystem types and information on the changing state (surface area, 
water quantity and quality) of each. Monitoring the dynamic changes in freshwater 
characteristics across the entire surface of the planet has become possible through the 
analysis of satellite images. A large number of satellites that observe the Earth perform 
measurements that can be used to distinguish different types of land cover, such as 
freshwater. Millions of images are processed to identify and classify areas of surface 
water and specifi c types of ecosystems. Satellite images are presented in numerical 
form, and statistical trends are identifi ed for each ecosystem within national borders 
and river basin areas.

Data on permanent water, seasonal water, reservoirs, wetlands and man-
groves, and lake water quality are available for viewing and downloading by countries 
on the SDG 6.6.1 data portal. The site visualizes the data for users on geospatial maps 
with accompanying digital statistics displayed using information graphics [45].

Therefore, the following actions are taken to inform indicator 6.6.1:
Space agencies (ESA and NASA) receive and publish global satellite data 

from the Sentinel and Landsat satellite missions.
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Google uploads satellite data to the Google Earth system and applies pre-
processing to create analysis-ready data (ARD).

UNEP's collaborating partners (JRC and DHI) use ARD data to create time 
series of SDG 6.6.1 sub-indicators on inland surface water area (lakes, rivers 
and reservoirs), water quality and wetlands.

UNEP and its partners produce summary statistics on changes in the 
freshwater ecosystem over time at the national, subnational and hydro-basin 
levels.

UNEP publishes information on the SDG 6.6.1 sub-indicator in the SDG661.
app and shares the information with the national SDG 6.6.1 focal point every 
three years for country endorsement [45].

SDG 9 “Build resilient infrastructure, promote inclusive and sustainable 
industrialization and innovation”. Task 9.1. “Develop quality, reliable, resilient and 
sustainable infrastructure, including regional and cross-border infrastructure, to support 
economic development and human well-being, with a particular focus on ensuring 
affordable and equitable access for all” indicator 9.1.1. “Share of rural population living 
within 2 km of paved roads”.

Transportation is an important part of an enabling environment for sustainable 
development. To reduce poverty and support inclusive economic growth, access 
to rural areas is a key issue. Global SDG 9 aims to build resilient infrastructure, 
promote innovation, inclusive and sustainable industrialization, and task 9.1 is to 
develop quality, reliable, sustainable and resilient infrastructure to support economic 
development and human well-being, with a focus on affordable and equitable access 
for all.

The World Bank uses the Rural Access Index (RAI) as an indicator to measure 
the achievement of this goal. Its defi nition is simple enough to understand and RAI 
can be used not only for transportation, but also in the broader context of sustainable 
development, such as poverty reduction. The index is one of the most important in the 
logistics sector, measuring the proportion of people who have access to paved roads 
within about 2 km of their homes. There is a general agreement among experts that the 
2 km threshold is a reasonable value for normal economic and social purposes. It is 
important to update this index in a timely manner and use it in real-world operations. 
However, unfortunately, the previous World Bank methodology has several 
drawbacks, such as inconsistency between countries and lack of stability of regular 
updates. For example, it is usually expensive to rely on household surveys, which limits 
the sustainability of the indicator. In addition, the household survey approach cannot 
be suffi ciently spatially representative, which limits its operational utility. The data 
collection process is being improved through the use of various tools and innovative 
technologies that allow for updating the state of the road network and more regular 
review of the RAI.

Regarding the information support of indicator 9.1.1 with the help of the BD, 
it should be noted that new technologies and datasets have been developed in recent 
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years, for example, high-resolution data on the global population distribution. Digitized 
highway (road) data covering road conditions may also be available from road agencies 
or in the public domain. Smartphone apps have been developed to assess road quality 
while driving. Other emerging technologies, such as high-resolution satellite imagery, 
also have the potential to provide massive household road condition assessments. By 
combining these spatial data, virtual RAI calculations are performed using spatial 
software.

Another indicator where BD can be used also relates to SDG 9. Task 9.c. “Expand 
access to information and communication technologies, strive to provide universal and 
affordable access to the Internet in least developed countries by 2020”, indicator 9.c.1. 
“Proportion of the population covered by a mobile network, disaggregated by type 
of technology, and universal and affordable access to the Internet in least developed 
countries by 2020”. To calculate this indicator, we use the BD of mobile operators. It 
should be noted that mobile phone data already provides a broad information base in 
developing countries and least developed countries compared to other well-known BD 
sources. Their wide availability makes them a desirable source of globally comparable 
statistics. However, for a number of reasons, gaining access to mobile phone data for 
use in offi cial statistics is a major challenge.

Building partnerships is crucial to addressing the capacity and privacy gaps that 
prevent access to mobile phone data for use in offi cial statistics. The project, led by the 
International Telecommunication Union, was implemented in 2020 to demonstrate 
how MNOs can be used to produce internationally agreed indicators for SDG tasks 
9.c.1 (Proportion of the population with mobile coverage) and 17.8.1 (People with 
internet access). The feasibility of using mobile operator data for both indicators was 
tested in Brazil and Indonesia. The results of the study showed that public and private 
sector organizations can effectively cooperate in the public interest [46].

Thus, the use of new data sources to calculate the SDG indicators will help fi ll the 
information gaps that exist in the national statistical system.

Conclusion: The national information support for monitoring sustainable 
development is a complex technical, informational, socio-economic and environmental 
phenomenon and an integral part of every sphere of national and global society. The 
assessment has revealed the shortcomings and advantages of the global and national 
systems of sustainable state strategic development. Thus, a huge number of targets and 
indicators under targeted global development programmes do not always correspond 
to national ones and can lead to deconsolidation of efforts to implement the SDGs and 
fulfi l the planned tasks, making it impossible to focus on the effi cient use of available 
resources to achieve results. The main approaches are considered, which at fi rst glance 
may look the same and serve the same purpose – to assess the progress of achieving 
the SDGs in peacetime. However, the assessment has shown that the three methods 
considered – the SDSN method, the UN-ESCAP approach and the SEEA approach – 
provide completely different answers to the question of what progress we have made. 
It is up to each country to choose which assessment methodology it will use, as each 
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method requires a different set of data, involves different analyses and is subject to 
different interpretations. The term “progress” can be defi ned in many different ways 
depending on the measure used, the target set, the comparison made, how the data 
is aggregated, and how indicators are selected and used. Given the importance of 
sustainable development, it is expected that the demand for national indicators will 
be driven by policy needs, but their selection and measurement should be done in 
consultation with the NSS. When developing national SDG indicators, it is advisable to 
build on existing strategies and indicators in areas related to sustainable development. It 
should be noted that the use of administrative data, including administrative registers, 
as new sources of information for the SDGs is a requirement of the present. The EU is 
on the way to using administrative sources in its statistical production more intensively 
than the national statistical system. This implies stimulating the development of 
statistics, developing and mastering new data sources in the production of offi cial 
statistical information through feasibility studies, innovation and adaptation of existing 
data sources.

Currently, the main problematic issues of using big data for statistical purposes 
are the imperfection of the legal framework in this area, difficulties in ensuring 
the principle of confi dentiality, high costs, signifi cant complications in managing 
production processes, the need to adapt statistical methodology to the conditions of 
working with this type of data, and the obvious need for technological re-equipment 
of offi cial statistics and new methods of protecting statistical information. In addition, 
the assessment of the problematic issues of sustainable development during the period 
of martial law in the country confi rmed that the country’s European integration is 
an unconditional strategic task for the government  of Ukraine. Russia’s military 
aggression against Ukraine has caused financial, economic and social crises. In 
addition, the military actions have deepened the economic problems of our country, led 
to an increase in unemployment, and reduced the quality of education and healthcare 
services in the country. 
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2.1.  Climate change as one of the main challenges 
            for the global statistical system

Climate change represents one of the most serious threats to society, the 
economy, and the natural environment of the world and Ukraine in particular. 
Reducing greenhouse gas (hereinafter GHG) emissions and preventing further 
warming are critical to both climate change and adaptation. In 1992, most countries 
of the world joined the United Nations Framework Convention on Climate Change 
(hereinafter UNFCCC) to jointly study possible options for limiting the increase in 
the average global temperature and climate change. In 2010, governments agreed 
to reduce greenhouse gas emissions to levels that would ensure global temperature 
increases were limited to two degrees Celsius above pre-industrial levels. In June 
2012, at the Rio+20 Sustainable Development Conference, it was emphasized that 
adaptation to climate change is one of the global priorities, an urgent and crucial task. 
The Sustainable Development Goals (hereinafter SDGs) call for urgent measures 
to be taken to combat climate change and its consequences, as well as to encourage 
the creation of mechanisms to strengthen the potential for effective planning and 
management in the fi eld of climate change [1; 2]. In this regard, the need to collect new 
qualitative information necessary for the analysis of climate change and to increase the 
requirements for already existing statistical data is becoming essential. 

Faced with reality, one should adjust and adapt to the changes and consequences 
of climate change, fi rst of all, by properly managing water resources and reducing the 
use of natural resources (in particular, stop ruthlessly cutting down forests). But we 
will be able to control all this only when we have high-quality statistical data to make 
grounded decisions and develop an effective environmental policy. The next step 
should be the development of new technologies that will contribute to both adaptation 
to climate change and the effectiveness of mitigation measures. 

Therefore, our task is to conduct a qualitative statistical assessment, develop 
and improve existing approaches to building a system of accounting for indicators 
that characterize climate change and adaptation to these changes. Improving 
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methodological guidance and aspects of statistical accounting and assessment of 
environmental indicators of climate change requires a clear and comprehensive 
statistical approach. Thanks to statistical analysis and evaluation, it is possible to get 
the most complete picture of the functioning of this complex phenomenon and to 
develop measures aimed at reducing the negative impact on the surrounding natural 
environment (hereinafter SNE) and leveling the negative consequences of climate 
change on our planet. That is why there are reasons to consider this topic of scientifi c 
research relevant in both theoretical and practical aspects. 

In Ukraine, such economists as B. Danylyshyn, S. Doroguntsov, V. Mesel-
Veselyak, V. Semenov, I. Sivachenko, M. Fedorov, V. Fedoryak, M. Khvesyk have
dealt with the issues of the negative impact of enterprises’ activities on the environ-
mental condition in countries. V. Danylko, O. Eliseeva, A. Yerina, N. Parfentseva have 
paid attention to the problems of statistical assessment. 

When defi ning climate, we must keep in mind the difference between the weather 
we experience every day and the climate that represents the average weather over a 
long period of time. The difference between weather and climate is mainly a temporal 
characteristic. Weather is atmospheric air conditions over a short period of time, while 
climate is how the atmosphere behaves over relatively long periods of time. In other 
words, climate is a description of the long-term structure of the weather in a certain 
area. Some scientists defi ne climate as the average weather for a certain region and 
time period (usually 30 years). Climate change, defi ned by Article 1 of the UNFCCC, 
“...means climate change, which is directly or indirectly caused by human activity, 
generates changes in the composition of the global atmosphere and is superimposed 
on the natural fl uctuation of the climate observed during comparative periods of time” 
[3]. The term “climate system” in the Convention is interpreted as the totality of the 
atmosphere, hydrosphere, biosphere, geosphere and their interaction. In addition, 
the UNFCCC defi nes the term “adverse effects of climate change” as “changes in 
the physical environment or biota that are caused by climate change and have a very 
negative impact on the composition, resilience or productivity of natural and regulatory 
ecosystems, or on the functioning of socio-economic systems, or for human health and 
well-being” [3; 4]. NASA experts believe that climate change will affect people all over 
the world. Rising global temperatures are expected to cause rising sea levels, changes in 
precipitation patterns, and other regional climate conditions. Regional climate change 
will affect forests, crop yields, water supplies, and the health of people, animals, and 
almost all types of ecosystems. Deserts will expand to existing ridges, and the area of 
national parks and forests will constantly change [5; 6]. 

Today, the world scientifi c community is faced with the problem of increasing 
the concentration of dangerous substances, especially greenhouse gases, in the surface 
layers of the atmosphere. Scientists from all over the world are conducting numerous 
studies on determining effective ways of introducing alternative energy sources, 
calculating quantitative indicators of GHG emissions, developing various scenarios 
and algorithms for combating the negative impact of human economic activity on 
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the natural environment [7; 8]. National plans and programs assign a leading role 
in reducing anthropogenic greenhouse gas emissions to the energy sector, energy 
conservation and energy effi ciency, development of renewable energy sources, and in 
the long term, replacement of fossil fuels in power plants, which emit large amounts 
of carbon dioxide during combustion. The inventory of greenhouse gas emissions is 
subject to six direct-acting GHGs (carbon dioxide (CO2); methane (CH4); nitrogen 
oxide (N2O); hydrofl uorocarbons (hereinafter HFCs) perfl uorocarbons (hereinafter 
PFCs) and sulfur hexafl uoride (SF6)), four indirect GHGs (carbon monoxide (CO); 
nitrogen dioxide (NO2)), as well as non-methane volatile organic compounds 
(hereinafter referred to as NMVOCs) and sulfur dioxide (SO2) [9-12]. The main 
sources of carbon dioxide emissions are the combustion of carbon-containing fuels, 
their extraction, processing, storage, transportation and consumption; methane – rice 
cultivation, coal mining, transportation and processing of oil and natural gas, internal 
fermentation of animals and livestock waste, solid waste landfills and biomass 
combustion; nitrogen oxides – agriculture (use of nitrogen-containing fertilizers) 
[13; 14]. Determination of greenhouse gas emissions is carried out according to 
the methodology developed by the Intergovernmental Panel on Climate Change 
(IPCC, hereinafter IPCC). In accordance with the Revised Guidelines for National 
Greenhouse Gas Inventories (1996) and the IPCC Guidelines for Effective Practice 
and Accounting for Uncertainty Factors in National Greenhouse Gas Inventories, 
GHG emissions/fl uxes are recorded at the national level [13]. During the last decades, 
climatic conditions on the territory of Ukraine have changed signifi cantly, leading to 
an increase in risks for human health and life, natural ecosystems, and sectors of the 
economy. So, warming leads to: sharp changes in the weather; increase in the frequency 
and intensity of dangerous natural hydrometeorological phenomena both in the warm 
season (rains, thunderstorms, squalls, hail, long hot periods) and in the cold season 
(heavy snowfall, ice, complex deposits); increase in the frequency and intensity of 
droughts and expansion of the territories covered by them; decrease in the fl ow of 
rivers in the south and southeast of Ukraine, increase in the intensity of fl oods on the 
rivers of the west of the country (Prykarpattia and Transcarpathia), in particular in the 
Dniester basin, changes in the intra-annual distribution of the fl ow of rivers in Ukraine. 
A signifi cant consequence of climate change is an increase in such risks:

– for human health related to almost all manifestations of climate change;
– a signifi cant reduction in the yields of the main agricultural crops due to 

increased droughts, the spread of previously uncharacteristic pests and 
pathogenic diseases of agricultural plants, as well as due to other extreme 
weather events;

– aggravation of problems with water supply in the southern and southeastern 
regions, which suffer from drought in the summer and whose population is 
least provided with drinking water of proper quality;

– increased land degradation and desertifi cation due to the rapid pace of climate 
change;
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– reduction of productivity, viability and stability of forests in conditions of 
signifi cant water stress, which increases the probability of fi res and mass 
reproduction of dangerous pests;

– accelerated degradation of ecosystems;
– the occurrence of accidents and unstable functioning of electrical networks 

and centralized heat supply systems, other infrastructure facilities. 
In the long term, adaptation to climate change in Ukraine will have the same 

degree of priority as climate change prevention, and will cover such aspects as planning 
and policy improvement in the context of expanding the knowledge base, scientifi cally 
based determination of needs and costs, implementation of innovative approaches 
and creation of conditions to attract foreign investments [15; 16]. The fi ght against 
climate change is a global challenge that requires broad international cooperation, the 
consensus on which was refl ected in a number of successively concluded international 
agreements: the UNFCCC [3; 4], the Kyoto Protocol [17], the Paris Agreement [18]. 
Taking into account the fact that with the help of the tools provided by the fi rst two 
agreements, it was not possible to achieve a signifi cant reduction of GHG emissions, 
195 countries of the world, including the main powerful economies, signed the Paris 
Agreement, which entered into force on November 4, 2016 [18]. Under the objective 
of keeping the increase in the average global air temperature to less than 2°C from pre-
industrial levels, the parties to the Paris Agreement must balance the sources of GHG 
emissions and sinks in the second half of this century or effectively achieve net zero 
global GHG emissions by 2100. 

Ukraine’s goals correspond to the global goals of the Paris Agreement, and joint 
international actions will be crucial for their achievement. International cooperation 
will help significantly reduce the costs of decarbonization and create economic 
opportunities for people and businesses by reducing the risks and consequences of 
climate change.

A brief history of Ukraine’s participation in the international fi ght against climate 
change:

a party to Annex I to the UNFCCC since 1997; 
a party to Annex B to the Kyoto Protocol since 2004.; 
the fi rst place in the world in the implementation of joint implementation 

projects (250 projects); since 2005, within the framework of the Kyoto 
Protocol, 56 million units of the set amount of GHG emissions have been 
released under the scheme of targeted «green» investments [3];

 an active participant in the negotiation process within the framework of the 
UNFCCC;

  definition of obligations related to climate change, according to the 
Association Agreement with the EU of 2014;

party to the Paris Agreement of 2016. 
The Verkhovna Rada of Ukraine ratifi ed the Paris Agreement on July 14, 2016 

[18]. Even before this event, the Cabinet of Ministers of Ukraine (hereinafter CMU) 
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approved the Expected Nationally Determined Contribution to the project of this 
agreement [19] by its order dated September 16, 2015 No. 980. In order to improve 
the current climate policy, the CMU by order dated December 7, 2016 No. 932-p 
approved the Concept of implementation of state policy in the fi eld of climate change 
for the period up to 2030 [20]. This Concept defi nes tasks in the following areas: 
increasing institutional capacity to form and ensure the implementation of state policy 
in the fi eld of climate change; preventing climate change by reducing anthropogenic 
emissions and increasing GHG absorption and ensuring a gradual transition to low-
carbon development of the state; adapting to climate change, increasing resilience 
and reducing risks associated with climate change. The mentioned order declared that 
in 2030 Ukraine will not exceed 60% of the level of GHG emissions in 1990, while 
a further review of the level of ambition of this contribution is foreseen, taking into 
account the indicators of the socio-economic development of the state. By Order No. 
878 dated 06.12.2017, the CMU approved the Action Plan for the implementation of 
the specifi ed Concept, which includes, in particular, the following specifi c actions [20]: 

1) development of draft laws on the introduction of systems for monitoring, 
reporting and verifi cation of GHG emissions and trading quotas for GHG

 emissions; development and adoption of relevant acts of secondary legis-
 lation;
2) approval of the updated nationally defi ned contribution of Ukraine to the 

Paris Agreement, the Low-Carbon Development Strategy of Ukraine for the 
period until 2030 and adaptation to climate change of Ukraine for the period 
until 2030;

3) development and approval of the State scientifi c and technical program in 
the fi eld of climate change; ensuring transparent preparation of reporting 
under international agreements in the fi eld of climate change; improvement 
of fi scal and market instruments for reducing GHG emissions; conducting 
information and educational events, forums, conferences, seminars, round 
tables on climate change issues, etc. [20, c. 28–29].

Scientifi c studies often provide a picture of a particular issue at a particular point 
in time. Such studies are certainly important for understanding the issue at hand and 
how to address it. But they do not necessarily make it possible to understand how this 
phenomenon develops in dynamics. It is here that offi cial statistics have a special value, 
given that the development of long consecutive time series is the main competence 
of the statistical system [21; 22]. Offi cial statistics involve the development of data 
adjustment methods in order to make changes comparable over time; for example, 
by taking into account seasonality, price changes, temperature, etc. When these 
adjustments are made, the influence of a known source on changes in the data is 
eliminated, leaving only changes caused by unknown sources of infl uence and natural 
changes. This type of data processing is important in climate change research. By 
defi nition, this question requires an assessment over time, and therefore benefi ts from 
the use of long time series available in national statistical systems (hereafter NSS). 



The Statistical Assessment of Sustainable Development:  Some Key Dimensions

86

The statistical system also has at its disposal methodologies, techniques and 
procedures for the development of statistics that are internationally comparable. This 
occurs through a global institutional infrastructure that ensures the harmonization of 
defi nitions, classifi cations and data collection processes across countries. In addition, 
the main goal of the statistical system is the creation of qualitative statistics. The 
world’s offi cial systems have developed their data collection methods to improve 
quality, including timeliness, so statistical offi ces can help meet requests for timely 
information on climate change [23; 24]. Scientifi c studies emphasize the importance 
of statistical assessment of socio-economic aspects of climate change and its 
consequences for sustainable development [25; 26]. In this fi eld, the NSS of Ukraine 
provides statistical data for the creation of GHG emission inventories (hereinafter 
GHG emissions inventories, GHGEI) for the purpose of a broader and more reasonable 
assessment of the socio-economic aspects of climate change. Recently, official 
statistics have increasingly focused on environmental and climate issues, favoring 
the development and improvement of environmental accounting methodologies and 
processes for the economic measurement of natural resources, energy, waste, water 
resources and air emissions, as well as costs on environment conservation [27–29]. 

The UN Statistical Commission (hereinafter UNSC) adopted the System of 
Environmental and Economic Accounting (hereinafter SEEA) at the global level. 
This new standard provides important support for the development of statistics 
related to climate change by strengthening the work on environmental and economic 
accounting. SEEA contains internationally agreed concepts, defi nitions, classifi cations, 
accounting rules and tables for creating comparable statistical data on the environment 
and its relationship with the economy [30]. Despite the many competences that the 
statistical system has for measuring climate change, existing offi cial statistics do 
not always use their potential to assess it. Considering climate change statistics as a 
tool for infl uencing decision-making in this area, we will determine how statistical 
accounting for climate and climate change needs to be improved. A change from a 
statistical point of view is the difference between two observations (as a rule, it is the 
absolute or relative difference between the values of indicators at different points in 
time). Qualitative measurement of change requires consistent and comparable data 
collected over a long period of time. In general, currently available offi cial statistics is 
not designed to analyze climate change.

T herefore, to better respond to the need for climate change data and assessments, 
the statistical system must be transformed. This can certainly lead to organizational 
changes in it, related to the development of new ways of disseminating official 
statistics, data collection, etc. The statistical system today offers a lot of data on various 
fi elds of socio-economic and environmental life of the country, but often does not pay 
much attention to measuring the relationship between these fi elds of statistics and 
avoiding duplication of data. 

Defi ning and modeling interactions are mainly the responsibilities of economists, 
scientists, analysts, specialists of government ministries, etc., who work outside the 
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statistical system [31–33]. The main elements of these defi nitions are: human-induced 
climate changes (not related to natural causes), and their interactions, taking into 
account the subsequent impact of climate change on both the natural environment 
and the socio-economic aspects of human life. The main cause of climate change 
caused by human activity is the emission of greenhouse gases into the atmosphere. 
Article 2 of the UNFCCC, setting out the main purpose of the Convention, clearly 
indicates this reason: “The ultimate purpose of this Convention and all related legal 
documents ... is to achieve, in the implementation of the relevant provisions of the 
Convention, the stabilization of greenhouse gas concentrations in the atmosphere at 
such a level that would prevent dangerous anthropogenic infl uence on the climate 
system. This level must be reached within the time frame necessary for the natural 
adaptation of ecosystems to climate change, which will make it possible not to 
endanger food production and contribute to ensuring further economic development 
on a sustainable basis.” [3, с. 3, 5]. At the same time, GHG emissions occur as a result 
of human activities that are the basis of development and technological progress, 
such as, for example, industry, agriculture, transport and electricity generation based 
on the combustion of fossil fuels. How can a statistical system with many features of 
accounting and data collection important in the context of climate change contribute 
to its measurement? Offi cial statistics adheres to international principles and standards 
in the field of climate change, which were formulated as a result of numerous 
discussions and are characterized by a number of important features [34; 35]. Despite 
the sometimes contradictory nature of this discourse, professional independence and 
non-involvement are among such characteristics. Offi cial statistics is also an important 
source of reliable and high-quality information due to the strict conditions and quality 
criteria under which they are produced. Other principles include commitments to the 
use of sound, transparent and generally accepted methodologies and to the availability 
of data. Offi cial statistics mainly measures the activity of legal entities (enterprises), 
individuals and households. Monitoring of the state of the natural environment, climate 
change and adaptation to these changes is usually carried out outside the statistical 
system. However, when NSS and climate data are linked to sectors of the economy and 
households that have an impact on the environment, this information may fall into the 
domain of offi cial statistics. The latter also often contains a reference to a geographic 
region. In some countries, the statistics obtains accurate spatial coordinates using 
georeferencing. This practice needs to be actively developed in the future, as the spatial 
dimension is extremely important in the context of climate change. 

In many countries of the world, as well as in Ukraine, NSS is not responsible for 
a large part of environmental statistics, although it is produced mainly within their 
framework. For example, state of the environment reports and biodiversity measures 
are generally the responsibility of the Ministry of Energy and Environmental Protection 
and other specialized agencies. One of the challenges in the development of statistics 
related to climate change is the establishment of effective coordination and division 
of work between different national public authorities in this field. Moreover, the 
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development of new statistics to support climate change analysis within the statistical 
framework, such as monitoring progress toward an ecological structure of consumption 
and production, will be a challenge for the NSS. As climate change statistics covers 
many areas, there is a need to defi ne and study the area of climate change-related 
statistics and create a structure within the statistical authorities that will be responsible 
for this area. Extreme weather and climate events, leading to hazards such as droughts 
and fl oods, will become more frequent and more intense in all regions and countries. 
This will lead to an increase in adverse impacts on ecosystems, economic sectors, 
health and well-being of the population. Therefore, actions to adapt to climate change 
must be of a primary nature and be adapted to specifi c circumstances in various spheres 
of human activity. Nowadays, it is obvious that the problems of the quality of our 
living environment cannot be considered in any one of the aspects, but must have a 
comprehensive nature. 

The current model of ecological development is unpromising for humanity in 
terms of security, as it causes the aggravation of ecological and economic problems 
in various spheres of activity. The ecological state of the environment continues 
to deteriorate. Therefore, the preservation of nature, particularly the reduction of 
emissions of hazardous substances from all sources of pollution, should become 
a priority area of the state and society. The formation and implementation of the 
country’s socio-economic development strategy and the state environmental policy 
must be coordinated and interconnected, since the health of the nation, environmental 
and social growth are closely and inextricably linked. A modern national economy 
is impossible without taking into account the ecological component. Over the past 
year, a number of important documents have been approved in Ukraine in the fi eld 
of environmental policy, including the Action Plan for the Implementation of the 
Concept of State Policy Implementation in the Field of Climate Change, the Low-
Carbon Development Strategy of Ukraine until 2050 has been developed, and work 
has begun on legislation on monitoring greenhouse gas emissions [41]. High-quality 
statistical data will provide a basis for effective decision-making on climate action. 
In Ukraine, state statistics bodies play a key role in national efforts to promote the 
development of offi cial statistics for climate assessment and national reporting. 

The main task is the scientifi c justifi cation of the provision of such statistical 
estimates: 

emissions of greenhouse gases; 
driving forces of climate change, such as emissions in the industrial sector, 

energy, agriculture, etc.; 
social, economic and environmental consequences of climate change; 
adaptation to consequences. 
The outlined direction of research is related to SDG 13 “Mitigation of the conse-

quences of climate change”. To solve this task, it is necessary to develop a methodology 
for forming the main set of indicators related to climate change, which was approved 
by the Conference of European Statisticians in 2017 [36]. In 2009, the UN Statistical 
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Commission conducted a review of the European Statistical System (ESS) program 
related to climate change and offi cial statistics. The review is based on a document 
prepared by the Australian Bureau of Statistics (hereinafter ABS, Australian Bureau of 
Statistics), the results of which were summarized in 2008 at two conferences in this area 
[37]. The result of the approval of one of the results in the review was the recognition 
by the UNSC of the important role of national statistical systems in eliminating gaps 
in data on climate change and emphasizing the need for a deeper understanding of the 
needs of stakeholders in statistical data [37, c.38]. 

Considering this, in 2011 the Bureau of the EU Committee decided to carry out 
an analysis of the current state of work of the NSS on climate change statistics and 
made a request to the UN Economic Commission for Europe (hereinafter referred 
to as the UNECE) to conduct a survey in UNECE and EEC member countries. This 
survey was conducted with the support of the United Nations Committee of Experts on 
Environmental and Economic Accounting and the United Nations Statistics Division 
in New York. The survey covered 69 countries, while it was also conducted outside the 
UNECE region. Of the 48 countries that responded to the questionnaire, 37 countries 
reported participation in work related to the compilation of GHG emission inventories, 
and 18 countries reported on the development of other areas of statistics related to 
climate change. Survey respondents recognized the need for work at the international 
level to explore how data from statistical systems could be more effectively applied 
to climate change analysis and policy making. They also noted that a comprehensive 
analysis of climate change would contribute to the integration of climate change data, 
often developed outside the NSS, with offi cial environmental statistics. Although the 
results of the survey give reason to believe that the activities of such an association 
are already underway, they also demonstrated obvious opportunities for further 
improvement and reform. 

To identify practical steps to support the future development of statistics related 
to climate change and to enhance the role of offi cial statistics in the creation of CFS, 
the Bureau of the EU Committee established a Task Force on Climate Change Statis-
tics.

The work was carried out under the auspices of the UNFCCC and in close 
cooperation with the IPCC, the General Directorate for the Environment, the European 
Commission, Eurostat, and the UNECE [40]. For many years, the national governments 
of most developed countries have published information on GHG emissions as part of 
a well-established reporting process implemented under the auspices of the UNFCCC. 
Most often, NSAs provide the raw data for inventories, while the compilers of the 
reports tend to be outside the national statistical system. [13; 14].

Official statistics related to climate change are significantly less developed, 
although several statistical offi ces have already begun work in this area. At the same 
time, the large amount of available official environmental, social and economic 
statistics could be used much more effectively for the purposes of policy development 
and analysis in the fi eld of climate change.
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According to the European recommendations, the national statistical systems 
should cooperate more closely with the compilers of GHGEI, which would allow 
the offi cial statistics to meet the needs related to the maintenance of such cadastres. 
Considering the signifi cant amount of statistical data required for emission inventories, 
it is recommended that NSS be recognized as offi cial structural units within the system 
framework of GHGEI in all countries. Such systems of national cadastres [13] are 
developed and used to ensure transparency, consistency, comparability, completeness 
and accuracy of cadastres through planning, preparation and organization of work on 
their management, depending on national conditions. It is appropriate to create national 
working groups for compiling inventories of greenhouse gas emissions and other 
statistical issues related to climate change. It is recommended that national statistical 
offi ces, when deploying works to improve the quality of statistics related to climate 
change, follow a consistent approach and rely on their specifi c competencies. 

First of all, the organization of existing environmental and socio-economic 
statistics should be improved for the purposes of climate change analysis. Thus, offi cial 
channels of dissemination of statistical information could be used more effectively by 
making them accessible to climate change researchers and policy makers.

Secondly, the utility of existing statistics for climate change analysis should be 
enhanced by improving existing data collection systems, which would enable offi cial 
statistics to meet the needs of GHGEI. For example, it is advisable that the available 
data represent more general geocoded information, which would provide for their 
distribution according to environmental indicators. In this context, the importance of 
linking existing datasets to increase their consistency and maximize their potential for 
climate change analysis is highlighted. 

Thirdly, it is necessary to consider the collection of new statistical data, for 
example, on the driving factors of climate change, its socio-economic consequences, 
efforts to mitigate them as well as on issues of vulnerability and adaptation.

Within the framework of NSS, the national statistical offi ce must: 
act as a curator-assistant to the compilers of GHGEI by evaluating the 

usefulness of available offi cial statistics for these compilers;
improve the quality of statistical data used in GHGEI, for example, based on 

the recommendations of the cadastre review reports; 
conduct an analysis of statistical needs related to the Kyoto Protocol [17] and 

other global or regional climate change agreements; 
be constantly ready to meet new data needs. 
International statistical organizations should also contribute by participating in 

the processes taking place under international climate agreements and related to the 
global GHGEI system. 

Due to the work on the above-mentioned issues, the infrastructure of national 
statistical systems faces new complex tasks. Thus, to ensure the effective use of offi cial 
statistics for the purpose of climate change analysis, standard classifi cation systems, 
registries, defi nitions and survey methods need to be reviewed. The discovery of 
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new ways to ensure the confi dentiality of offi cial statistics is equally important when 
climate change analysts are given wide access to microdata. Statistical systems need 
to acquire new expertise, which can be obtained through training, hiring and, above 
all, establishing partnerships with other information developers and experts. In the 
long term, there may be a need for organizational changes in national statistical offi ces 
to support the development of such statistical data, which would have an end-to-end 
character for the NSS as a whole.

Further work is needed at the international level to support the implementation of 
the recommendations. To this end, it is necessary to establish a regular inter-
national forum to share best practices, strengthen cooperation, discuss priority data 
needs, the main components of the set of climate change statistics and identify areas 
for further methodological work. 

The global nature of climate change requires expanded cooperation between users 
and producers of statistical information to respond to growing information needs.

At the international level, in order to ensure comparability and effi cient use of 
resources, it is necessary to harmonize statistical standards and guidelines. In the future, 
international statistical organizations (e.g., the Conference of European Statisticians 
and its secretariat) should establish cooperation with the UNECE, IPCC, World 
Meteorological Organization (hereinafter WMO), etc.

Since climate change directly affects the environment and society through 
complex interactions and cause-and-effect relationships, the conceptual framework for 
compiling statistics on climate change should cover the widest possible range of data 
and be as comprehensive as possible. Climate change is both caused by and affected 
by a wide range of anthropogenic activities, such as energy use and transport, waste 
generation, agriculture, manufacturing, tourism, and so on. 

Climate change affects a wide range of natural phenomena: precipitation, 
temperature, air fl ows, and ecosystems, which in turn affect human activities. The 
scope of statistics related to climate change is as follows: 

1) environmental, social, and economic data that measure anthropogenic causes 
of climate change (emissions and factors, Figure 2.1); 

2) the impact of climate change on anthropogenic and natural systems; 
3) society’s efforts to prevent the consequences; 
4) society’s efforts to adapt to these consequences.
An interdisciplinary approach is applied to the study of climate change, drawing 

heavily on the natural sciences, with statistics mainly focused on anthropogenic 
systems and providing data by administrative regions within national borders. In view 
of this, the adoption of the outlined approach is only a starting point for NSS wishing 
to improve statistics related to climate change. 

The key direction of improvement of the current approach should be narrowing 
of the scope of coverage to those components in which the contribution of statistical 
systems will bring the greatest benefit. There are areas in which the connections 
between anthropogenic and natural systems are critical to understanding climate 
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change in terms of both its causes and impacts. In some cases, the evaluation of impacts 
requires interpretation and value judgments.

Figure 2.1. Coverage of statistics related to climate change
Source: created by the authors.

The focus of offi cial statisticians should be on what is measurable and contributes 
to analysts' efforts to identify and assess the impacts of climate change. Therefore, 
the tasks of NSS do not include impact assessment, but its information provision and 
fi lling.

2.2.  Theoretical and methodological aspects 
            of climate change statistics

In order to narrow the scope of the statistical system, it is necessary to distinguish 
between climate change-related statistics and climate change statistics in general. In 
the latter case, data obtained on the basis of direct measurement of climatic indicators 
and weather, such as temperature and precipitation, are considered. These data are often 
(but not always) collected and analyzed by agencies outside the statistical system, such 
as meteorological services. 

NSS should improve the quality of data required for GHG emission inventories, 
together with the bodies responsible for compiling these inventories, including energy, 
industry, transport, agriculture, waste, forestry and land use statistics. In order to 
harmonize and optimize the work on GHGEI, the statistical system needs to focus on 
the following issues and measures: 

1. Raise the awareness of NSS experts about how their data is used or could be 
used in GHGEI, taking into account the relevant data needs. Currently, the information 
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available in the NSS is not fully used for the compilation of emission inventories. At 
the same time, there is a certain duplication in the process of data collection between 
the NSS and other organizations, and to avoid which awareness of the existence of such 
statistics should be increased. As a coordinator, the NSS should contribute to raising 
awareness of the data in the system, as well as how it can be used for the compilation 
of the GHGEI. 

2. Cadastres should be based on offi cial statistics, and the collection of additional 
data should be done only when the specifi ed statistics cannot be used for these purposes. 
This work should be carried out taking into account the recommendations of the 
IPCC on the use of data for the assessment of GHG emissions. Together with other 
institutions, the NSS should ensure the maximum (if possible) use of existing statistics 
for the calculation of cadastral indicators. This, in turn, would improve the quality of 
GHG estimates and their consistency with other statistical data.

3. The NSS should take the initiative to improve the quality of statistics used 
for the preparation of the GHGEI. An important source of information for the NSS in 
identifying data quality improvement needs is the national inventory reports submitted 
under the UNFCCC by the inventory compilers of each country, as well as the annual 
inventory review reports prepared by the UNFCCC expert panels. Recompilation 
of GHG emissions data contained in national inventory reports according to the 
International Standard Industrial Classifi cation of All Economic Activities (ISIC) will 
help to increase their consistency with other statistical data. Currently, adjustments 
are being made to the categories of activities that are more in line with the ISIC logic. 
Standardized tools are being developed to compare offi cial statistics and cadastral data, 
for example, by building correspondence tables. At the same time, differences between 
the GHGEI and offi cial statistics are determined by reconciling. 

4. Given the importance of a qualitative energy balance as the basis of GHGEI, 
special emphasis should be placed on improving the quality of energy statistics, 
including energy accounts, guided by the Environmental and Economic Accounting 
System. Statisticians specializing in energy (either within the NSS or in other 
organizations) should strive to improve the quality of energy statistics and energy 
balances and ensure that the activity data used in GHGEI are consistent with the energy 
balances submitted to international organizations (e.g. Eurostat and the International 
Energy Agency (hereinafter the IEA)). 

5. It is important to emphasize the problems of data gaps; especially for agri-
culture, land use and forestry. Although the sector’s contribution to total greenhouse 
gas emissions in most countries is relatively small, the uncertainty associated with 
estimates of the respective emissions is currently very large. 

6. A number of countries point to the need to eliminate data gaps; this especially 
applies to waste, production of electricity for own consumption, as well as from 
renewable energy sources. Specialists in the analysis of GHGEI could benefi t from 
more timely submission of data by types of activities, including energy balances. Some 
NSSs also make preliminary emissions forecasts.
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7. In the interests of inventory analysis, competent NSS time series specialists 
should build data series over longer periods of time, in particular data related to 
emission sources. 

8. Cooperation with the cadastre compilers to identify and evaluate the statistics 
required for the compilation of GHGEI would help to understand whether these 
statistics meet the intended purpose. The work should begin with the preparation, 
together with the cadastre compilers, of a list of data gaps at the national level with an 
indication of the priority of their elimination, as well as a roadmap for improving data 
development with the aim of improving the quality of offi cial statistics used in GHG 
emissions cadastres. 

The development of statistics in the NSS should correspond to the priorities 
determined on the basis of the analysis of the areas in which effective changes can 
be made in each country. NSS should actively establish relations with the compilers 
of national inventories of greenhouse gas emissions. Moreover, the NSS should 
be considered as offi cial institutions within the framework of the national systems 
for the compilation of GHGEI in all countries. The legal basis for the formation of 
such national systems is the Kyoto Protocol [17]. The significance of the role of 
NSS in compiling emission inventories is believed to be justifi ed by the following 
considerations: 

encouraging the cooperation of the compilers of the national GHGEI with 
the statistical system could become part of its functions as a coordinator of 
national data on climate change. With this in mind, the NSS should study the 
data needs and actively participate in the work of GHGEI; 

it is advisable to create a national working group that unites NSS, cadastre 
compilers and other relevant organizations. The tasks of the group can be the 
exchange of information, review of existing statistics, identifi cation of cases 
of duplication and areas favorable for establishing cooperation, as well as 
discussion of problems. Its strategic objectives are to reduce costs by avoiding 
duplication in data presentation, increasing the degree of consistency and 
moving to multidisciplinary data systems that serve the needs of different 
users; 

NSS should take a clearly defi ned role in providing statistical data, conducting 
calculations (if necessary), as well as ensuring the quality of results. Since 
NSS provide a signifi cant part of the statistical data required for compiling 
GHG emissions inventories, this role should be spelled out in official 
agreements (for example, on the inclusion of NSS in national systems 
responsible for GHGEIs). Such an approach would make it possible to clarify 
the role and responsibilities of each institution, and close cooperation would 
improve the quality of compiled cadastres. This can be done even by simply 
indicating the role of the NSS in the cadastral documentation submitted 
under the UNFCCC, or in a more formal way – by signing a memorandum 
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of understanding between the NSS and the national body responsible for the 
cadastre;

 NSS' experience in quality assurance is a valuable contribution to the efforts 
to improve the quality of GHGEI. The Code of Norms of European Statistics 
[38] and the UN Basic Principles of Official Statistics [39] form a clear 
institutional basis for the collection of objective and unbiased statistical 
information that could be used in emission inventories. It is also necessary 
to emphasize the importance of reducing the burden on respondents and 
increasing the overall effi ciency of spending in all statistical measures - these 
are the two aspects that are not so clearly outlined in the instructions for 
compiling GHGEI. NSSs could carry out mutual reconciliation of data when 
comparing the results of the cadastral assessment with other statistical data 
in order to identify incomparable results in the cadastres. Most often, this 
approach is useful when detecting errors. 

The International Statistical Community should play a more active role in 
promoting the introduction of a global system of GHG emission inventories. Standards, 
classifi cations and methods of compiling inventories and keeping offi cial statistics of 
GHG emissions are developed and agreed upon according to international agreements. 
Considering this, it is advisable to increase the effectiveness of dialogue between 
international organizations, including international statistical organizations working on 
climate issues [40; 41]. The international statistical community and the NSS should take 
into account the establishment of closer cooperation between international statistical 
organizations (at the European level – the Conference of European Statisticians EEC 
and its secretariat) and the UNFCCC, etc. Strengthening cooperation at this level 
involves, first of all, taking into account when developing methods of compiling 
cadastres only available data without the need for information, which, as a rule, is not 
available in most countries. It would also reduce the likelihood of non-compliance with 
international data collection and reporting requirements.

Active cooperation at the national level with national representatives of the 
UNFCCC is aimed at facilitating the resolution of data-related issues, submission of 
comments on cadastre management, as well as cadastre verifi cation. The adoption of 
further measures based on the results of the meetings of the Conference of the Parties 
to the UNFCCC would help to guarantee the timely and effective submission of 
requirements for new or changed data obtained on the basis of the results of the said 
meetings. This would reduce the costs of the global system and improve the quality of 
emission inventories. The statistical community can improve the usefulness of the CFS 
by assessing the data availability and feasibility of the Kyoto Protocol requirements, 
as well as ensuring its readiness to meet possible new data needs. Involving the NSSs 
of countries that need to respond to new data requirements in this work from the outset 
will help assess the practicality of their submission and avoid the creation of duplicative 
reporting systems. At the meeting of the Parties of the UNFCCC, negotiations were 
started with the aim of concluding a new international agreement that would allow 
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subjecting to a single legal regime all entities that are the main sources of emissions in 
developed and developing countries.

The existing international network of NSS could also facilitate the development 
of the exchange of experience on the issue of their contribution to the improvement 
of the quality of cadastres, for example by holding expert meetings, distributing 
information bulletins and using other means of communication. One of the fi rst steps 
towards increasing the contribution of offi cial statistics to climate change analysis 
should be to facilitate access to statistical data available in each national statistical 
system. For this purpose, the NSS needs to resolve the following issues in the future: 

1) create national forums for discussions between developers and users of 
statistics related to climate change, such as meteorological institutions and the 
scientifi c community. These discussions could assist the NSS in identifying 
the most relevant statistics they have, as well as in identifying urgent needs 
for new statistics; 

2) encourage the use of available offi cial statistics for the purposes of climate 
change analysis. If interested parties are informed about the available data, it 
will avoid duplication of data collection activities. NSS data dissemination 
channels should be used to provide access to statistics related to climate 
change. These data may also include those that are not developed by the 
NSS (for example, scientifi c data). Currently, the statistical data necessary to 
understand the causes and effects of climate change are collected by various 
organizations. The creation of a portal of statistics related to climate change 
as one of the channels for the dissemination of data by the national statistical 
system of Ukraine would make it possible to ensure their greater availability 
and simplify their use. The portal could become a single entry point for data 
and metadata covering the wide range of available data relevant to climate 
change. For this, it is necessary to establish cooperation with scientific 
organizations. For example, meteorological services have at their disposal 
series of dynamics of climatic variables (temperature, precipitation, etc.) for 
long periods, and this information can be provided together with NSS data; 

3) develop (study) new approaches and methods of protecting the confi dentiality 
of respondents' data to expand access to microdata for scientists dealing with 
climate change issues. 

There is a need to increase the utility of existing environmental, social and 
economic statistics for climate change analysis, such as by structuring them more 
effectively. For this purpose, the NSS should perform the following tasks: 

studying statistical methods and data collection processes from the point of 
view of their need for the purposes of climate change analysis, for example 
to find out whether they allow obtaining sufficiently detailed statistical 
information, in particular on renewable energy, ecological jobs, food 
production, water use, state of health and disease, tourism, population, 
primarily about population growth. Doing this work needs to be effi cient and 
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at the same time highlight national priorities. For example, it is possible to 
include relevant measures in the composition of periodic checks that are part 
of every statistical system, or to foresee such activities within the framework 
of new development projects. In some cases, making even simple adjustments 
to the statistical data collection procedure can increase the usefulness of the 
latter for climate change analysis, which, in turn, increases the effi ciency of 
using limited resources. Users may be asked to assist in conducting such an 
analysis to identify key areas that require further improvement; 

elimination of diffi culties in connecting data from different fi elds of statistics, 
as well as inconsistencies between data sets. NSS should emphasize the closer 
connection of sets of socio-economic and environmental data by ensuring 
greater consistency in the methodology and practice of their processing;

georeferencing all relevant data to support the analysis of spatial information 
related to climate change. It will also improve the linkage of existing data with 
climate change data and other environmental information. A good example 
in this context is the support provided by the European NSS to the INSPIRE 
programme [42]; 

development of statistical data for new geographic areas, such as coastal areas 
or areas prone to fl ooding or drought. Developing countries have a particular 
need for additional statistical data relating to urban areas or small regions. 
Most often, sample surveys do not provide sufficient coverage to obtain 
statistical data on small territories; 

development of new statistical data within the NSS based on the analysis of 
the main information needs of policymakers and analysts on the country's 
climate change problem. In solving this task, it is important not to forget the 
main tasks of NSS and to take into account the traditional limits of their work 
(for example, NSS do not usually prepare forecasts or formulate conclusions 
about cause-and-effect relationships). 

Assessing the work of the NSS makes it possible to outline the main areas of 
activity for which there are gaps in the acquisition and accumulation of key data and 
to which special attention must be paid. Among them are: 

1. Analysis of the driving factors of climate change and beginning of  work on 
linking economic information with climate change data by developing or improving 
environmental accounts, which will allow, for example, to reconcile GHG emissions 
and water use with economic activity. The practical application of SEEA to support 
measurements in climate change-related industries should be considered as an 
important strategic task of the NSS. International statistical organizations should also 
consider the most effective way to support countries in using SEEA [34; 30]. 

2. Developing statistics on the use of economic instruments in climate change 
mitigation efforts to create new instruments and analyze their effectiveness (e.g. carbon 
tax, emissions trading licenses, subsidies). It is necessary to consider the measurement 
of fi nancial fl ows associated with the use of these instruments, as well as the inclusion 
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of clear, consistent and observable indicators of these fl ows in public fi nancial statistics 
and national accounts.

3. Development of statistics to assess adaptation to climate change and adaptive 
capacity, for example to measure the risks and vulnerabilities of population groups, 
as well as the readiness of society to withstand the adverse effects of climate change. 
Appropriate indicators are developed for population groups exposed to natural disaster 
risks or poverty risks caused by climate change.

4. Consideration of the question of methods of participation in the monitoring 
of ecosystem biodiversity. The development of basic assessments of the current state 
of ecosystems will make it possible to increase the reliability of the assessment of the 
effects of climate change [43; 44]. 

Since the outlined tasks, directions and measures go far beyond the normal sphere 
of activities of the NSS, for their implementation it is necessary to establish cooperation 
with environmental protection agencies and other organizations responsible for the 
quality of ecosystems.

An analysis of existing systems of classifi cations, registries, defi nitions, statistical 
mechanisms, products and services helps to determine whether they adequately meet 
the needs related to climate change research. In addition, the legislative framework for 
the development of statistics related to climate change, as well as aspects of providing 
support for the compilation of GHG emissions inventories, should also be assessed. 
The following recommendations are offered to solve these problems: 

in the course of future work on the revision of international statistical stan-
 dards and classifi cations, take stock of data needs for climate change analysis, 

e.g. by making changes to the system of national accounts (hereinafter 
SNR) in order to improve the quality of emissions trading system statistics 
in accordance with IPCC guidelines / UNFCCC. Relevant classifi cations 
requiring revision include, for example, classifi cations related to industry, 
education, employment, trade, etc. If these classifi cations allow to simplify 
the identifi cation of statistical data related to climate change, then NSS will 
have the opportunity to quickly receive and collect new statistical data, 
relying on already available statistics. For instance, improving the quality 
of classifications can contribute to data on climate-related areas such as 
education, research, jobs, low-carbon industries, green technologies, biotech 
products, and international trade fl ows; 

take measures to identify and remove obstacles to linking data from various 
fi elds of statistics, in particular environmental statistics and energy statistics. 
At the same time, linking should be carried out both between individual 
branches and with SNA. Examples include examining the consistency of data 
from different agencies, as well as examining the use of resource data to link 
atmospheric emissions and the costs and output of industrial production with 
energy use;
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develop new approaches to protect the confi dentiality of respondents' data 
when providing access to microdata to climate change scientists. In most 
countries, data confi dentiality is ensured by laws on statistics and is one 
of the basic prerequisites for the development of reliable offi cial statistics. 
Therefore, any proposed decisions must be based on the current legal 
framework. In some countries, an approach has been adopted whereby the 
responsibility for the elements of the process of compiling the GHGEI related 
to the use of confi dential data is assigned to the NSS. New technological 
solutions may be needed to open up access to more detailed data without 
breaching privacy requirements, including the use of search-type tools that 
allow microdata queries to be made via a website. 

The implementation of these recommendations requires the formation of new 
partnerships, the acquisition of expert knowledge and skills for the transition to new 
methodologies for the development of statistics related to climate change. In order to 
develop the existing expert potential of the NSS, it is recommended to work on such 
issues and measures: 

1. Deepening the knowledge and level of awareness in the fi eld of natural sciences 
of NSS employees, who, as professional statisticians, traditionally specialized in 
economic and social issues. This task is mainly solved by establishing partnerships, 
cooperation with other institutions and experts, and, to some extent, going beyond 
the traditional requirements in the selection of personnel. Staff with this knowledge 
will fi nd it easier to communicate with experts working in the IPCC/UNFCCC, for 
example, on which data by type of activity NSS can and cannot provide. However, it 
should be recognized that in some areas covered by GHGEI and statistics related to 
climate change and where special expertise is required (e.g. land use), NSS should not 
be involved in data collection. In such cases, the main attention should be paid to the 
involvement of specialists within the framework of partnership relations. 

2. Acquaintance of personnel with the methodologies of compiling GHG 
emissions inventories and clarifi cation of the need for closer cooperation between 
inventory compilers and offi cial statisticians. For example, NSS staff must understand 
the logic of the tables, methodologies and guidelines, and navigate issues discussed 
in inventory review reports regarding the data sources for them.

3. Expanding knowledge, developing methodologies and tools for obtaining and 
using geodata on the scale of the entire statistical system. For this, closer cooperation 
with specialists in geospatial information should be introduced.

4. Ensuring effective transfer of knowledge and skills between NSS on an 
international scale. Solutions to climate change require comparable, high-quality data 
across a large number of countries. In view of the NSS specialists of all countries, it 
is necessary to ensure a basic level of knowledge and skills in the fi eld under study. 

In the future, there may be a need for organizational changes in the NSS and the 
national GHGEI system to support the development of statistics related to climate 
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change. With this in mind, NSS should take the necessary measures and analyze the 
issues that arise. 

The fi rst step is to identify the core responsibility for the quality assurance and 
availability of climate change-related statistics, including the development of statistics 
for the emission inventory and the establishment of links with the main users and 
producers of climate information, including users and producers within the NSS itself. 
In the longer term, it is envisaged to revise the organizational structure of the NSS in 
terms of the development of statistics related to climate change and to give it an end-
to-end character within the framework of the statistical system. 

The capability study identifi es statistical subject areas related to climate change 
and ensures that all relevant topics are covered in the work of the NSS. The following 
statistical approaches were analyzed: 

 Model of activity “Drivers – Pressure – State – Impact – Action” (hereinafter 
DPSIA, Drivers, Pressures, State, Impact and Response model of intervention, 
DPSIR).

Central system of environmental and economic accounting of the United 
Nations (SEEA) [30]. 

United Nations system for the development of environmental statistics 
(Framework for the Development of Environment Statistics, FDES) . 

Approach to accounting for natural capital (hereinafter ANC). 
Impact, mitigation and adaptation (hereinafter IMA) 
The purpose of creating statistical accounting approaches is not to determine 

which fi eld is best for structuring statistics related to climate change. It should be 
recognized that each direction has its purpose and advantages [18], while the directions 
depend on each other to some extent. Thus, the approach to accounting for natural 
capital is closely related to the system of environmental and economic accounting, 
while the latter is a statistical implementation of many, but not all, directions [16]. The 
frameworks for impact, mitigation and adaptation are very similar, the main difference 
is in the direct use of climate change policy terminology in the former and more neutral, 
widely used language in the latter. 

An important feature of the SEEA is its approval by the UN Statistical Commi-
ssion, which places this system in the same category as the infl uential and widely 
used system of national accounts. SNA is an international statistical standard and 
system used by NSS to calculate gross domestic product (hereinafter GDP) and 
other macroeconomic variables, and SEEA links environmental statistics with these 
economic statistics. This status makes SEEA an attractive basis for use in measuring 
climate change statistics, as NSS of European countries have already agreed to its use 
in the development of environmental reports [45, c. 32–34]. 

Statistics related to climate change can be studied and structured according to the 
so-called DPSIA activity model. This model, for example, is used by the European 
Environment Agency (hereinafter EEA) to structure the interrelationships between 
the environment and socio-economic activity [46, c.67–73]. DPSIA is based on a 
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systematic approach to the assessment of environmental phenomena, although it seems 
quite simple, it can also involve a more complex accounting system.

The organization of statistics related to climate change according to the DPSIA 
model will help to structure information from different areas. This will enable the 
analysis of different aspects of climate change, including a wide range of socio-
economic events, sources of greenhouse gas emissions, measures related to adaptation 
and mitigation of climate change. 

Let’s take a closer look at each of the fi ve components of the DPSIR model. 
Driving forces include information on socio-economic changes, lifestyle changes, 

consumption and production levels that determine pressures on the environment and 
are factors particularly important for climate change. These include, for example, 
the following data: population structure and movement, urbanization; changes in 
accumulation, consumption and their impact on the demand for energy, transport, 
housing and food products; changes in economic activity; nationalization of the 
economy and tourism. Statistical data in these areas are produced by most NSS.

The “Pressure” component refers to actual GHG emissions, use and consumption 
of resources, direct damage to resources, and the main activities that lead to emissions. 
The resulting data, which statistical agencies usually provide to calculate emissions 
inventories, are called activity data. Emissions are estimated on the basis of data on 
activities and emission sources. Data needed to calculate emissions cover fossil fuel 
combustion and production in various industries, industrial processes, livestock, land 
use and forestry, ozone-depleting substances, waste and emission sources. 

The “State” component is interpreted as encompassing the state charac-
teristics of the climate system and environment affected by climate change. The 
information includes data and forecasts (using complex models) about the state of the 
atmosphere, oceans, cryosphere (glaciers, Arctic and Antarctic Sea ice, ice cover, snow 
cover), marine biodiversity and its ecosystems [47]. 

The main bodies responsible for meteorological and climate data at the national 
level are usually meteorological and hydrological services. However, they may 
be involved in the dissemination of these data alongside the data provided by the 
statistical system. At the international level, since 1993, WMO has been issuing annual 
information on the state of the global climate, which describes changes in the historical 
and geographical context that affect the state of the climate, as well as statistical data on 
extreme weather and climate events occurring in the world [48]. The impact of climate 
change can be viewed as direct or indirect. In the fi rst case, the impact is analyzed from 
the standpoint of natural phenomena, for which data on water, air, land resources, 
biodiversity, and ecosystems are relevant. The second case should consider the socio-
economic impact of physical changes, such as impacts on agriculture, forestry, human 
health and the economy. Here the role of NSS is more signifi cant since environmental 
data are often provided not by it, but by environmental institutions and organizations. 

The Central System of Environmental and Economic Accounting of the United 
Nations (SEEA) [34] is a multi-purpose system for measuring the share of the natural 
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environment in the economy and the impact of the economy and human activity on 
the SNE. The integrated set of basic statistics provided by the SEEA can be regrouped 
into different indicators useful for climate change analysis. This system is fl exible 
in the sense that its implementation can be adapted to policy priorities and needs, 
while ensuring common ground between countries and coherence with the concepts, 
frameworks, rules and principles of the SNA. Although SEEA is not primarily intended 
for climate change analysis, it contains a number of components related to accounting 
for different aspects of climate change, namely: 

1) accounting of physical fl ows of materials and energy;
2) accounting of stocks of environmental assets and changes in them;
3) accounts of economic activity and operations related to the environment. 
SEEA captures the fl ows of materials and energy entering the economy, leaving 

it, and staying in the economy itself. Physical input-output tables cover natural inputs, 
products and balances. In this sense, natural resources are fl ows from the environment 
to the economy, such as minerals, timber, fi sh, water. Product fl ows take place within 
the economy, and residuals are fl ows from the economy to the environment, such as 
solid waste and air emissions. Data from the physical supply and use tables can be 
linked to economic data through monetary expression and the use of indicators that 
are identical to SNA indicators. 

From a climate change perspective, SEEA air emissions estimates contain data on 
the origin and destination of such emissions, including greenhouse gases. Energy fl ow 
estimates provide relevant information on the supply and use of energy, both renewable 
and non-renewable. Water fl ow estimates are particularly relevant to understanding the 
effects of climate change in terms of changes in water availability and use. Currently, 
these modules are still under development and most countries are unable to provide 
statistics and time series useful for environmental policy purposes. 

The introduction of SEEA into the national statistical system will contribute to the 
creation of a basis for the collection and analysis of indicators related to climate change, 
such as energy use and GHG emissions per unit of GDP by sector, consumption-based 
GHG emission measures and decoupling measures economy and environment.

The inventory of GHG emissions is an important source of data for accounting 
for emissions into the atmosphere, but at the same time, corrections are needed to align 
with the concepts of SEEA accounting. For example, emissions from transportation 
are combined into GHG stocks regardless of belonging to a certain sector. On the 
contrary, emissions from transport relate to specifi c sectors (sectors of the economy, 
public administration and household activities) in accordance with the accounting of 
emissions into atmospheric air. When compiling atmospheric emissions accounts, it 
is important that their differences from GHG stocks are clearly explained to users, 
including detailed descriptions of the conceptual and methodological reasons for the 
distinctions [49].

 The main accounts of SEEE measure the size of ecological assets (ecosystems, 
land and natural resources) and annual changes in these stocks [63]. Asset accounting 
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is important for quantifying the impact of climate change on various environmental 
assets. The accounts are measured in both physical and (where possible) monetary 
terms and are calculated for energy, land, soil, timber and water resources that may be 
altered by climate change. For example, as precipitation regimes vary, the availability 
of water resources and their geographical distribution will change. Water fl ow accounts 
are well suited to measure these changes. Some countries have evaluated experimental 
ecosystem accounting. Canada, in particular, has published a major ecosystem 
accounting study that assesses ecosystem stocks from multiple perspectives, including 
climate change [47]. 

In turn, Australia has developed an experimental basis for accounting for carbon 
assets in accordance with the SEEA approach [30]. The SEEA accounts for economic 
activities and transactions related to the environment record monetary transactions 
between economic units that may be considered environmental in nature. As a rule, 
these operations relate to activities carried out to preserve and protect the natural 
environment. In addition, there is a range of instruments, such as taxes and subsidies, 
that reflect governments' efforts on behalf of society to influence the behavior of 
producers and consumers towards SNE. 

SEEA accounts measure activities and operations, the main purpose of which is:
1) prevention, reduction and elimination of pollution and other forms of 

environmental degradation;
2) preservation and maintenance of reserves of natural resources, and therefore 

protection against depletion;
3) influence on the behavior of producers and consumers in relation to the 

environment.
The accounts cover a range of activities and transactions that are directly or 

indirectly related to climate change, including: 
prevention, reduction or elimination of emissions into the atmosphere;
solid waste reduction or processing;
protection of biodiversity and landscapes, including ecological func-
 tions;
monitoring the quality of the natural environment;
recovery of natural resources. 
The relevant information in the SEEA is focused on the supply of environ-

mental goods and services to the economy. These statistics relate to the production of a 
range of environmental goods and services, some of which are related to climate change 
(for example goods designed to improve energy effi ciency or reduce GHG emissions). 
They are useful for measuring the economic benefi ts of innovation, investment and 
costs that may be associated with climate change. 

SEEA provides recommendations for measuring environmental taxes, subsidies, 
GHG emissions and environmental innovation. These data are the basis for analyzing 
the relationship between GHG emissions, energy use and emission permits, as well as 
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for monitoring GHG emissions trading. SEEA limits the scope of activities considered 
ecological, environmental protection and resource management activities. 

However, there are other environmental economic measures that may be of 
particular interest for policy and analytical purposes. These include, namely, efforts 
to adapt to the consequences of climate change. No accounts have yet been developed 
for these activities, and the SEEA does not offer any recommendations for accounts for 
climate change adaptation measures. The SEEA Handbook recommends considering 
work in this area as part of own research program. Finally, SEEA accounts should not 
be confused with accounting records, as the former term is used in the context of the 
Kyoto Protocol. The use of the term “accounting” in relation to GHG stocks has a very 
different meaning, which relates to emission reduction or limitation targets under the 
Kyoto Protocol. 

However, there are other environmental economic measures that may be of 
particular interest for policy and analytical purposes. These include, namely, efforts 
to adapt to the consequences of climate change. No accounts have yet been developed 
for these activities, and the SEEA does not offer any recommendations for accounts for 
climate change adaptation measures. The SEEA Handbook recommends considering 
work in this area as part of own research program. Finally, SEEA accounts should not 
be confused with accounting records, as the former term is used in the context of the 
Kyoto Protocol. The use of the term “accounting” in relation to GHG stocks has a very 
different meaning, which relates to emission reduction or limitation targets under the 
Kyoto Protocol. 

The SDES is compatible with other systems such as SEEA and the “Drivers-
Pressure-State-Infl uence-Action” model and supports them. The SDES describes 
the characteristics of data related to climate change according to six main com-
ponents:

1) environmental conditions and quality;
2) environmental resources and their use;
3) leftovers;
4) extreme events and disasters;
5) settlements and health;
6) environmental protection.
The “Environmental Conditions and Quality” component covers information on 

environmental conditions and processes that describe the foundations of ecosystems. 
Climate change describes data on physical conditions (state of the atmosphere, 
temperature, precipitation, sea and glacier levels, water system and desertifi cation), soil 
and land cover, biodiversity, state and changes in ecosystems, fl ora, fauna, terrestrial 
and marine biodiversity, and as well as ecosystem trends and vulnerabilities, etc. The 
main sources of these data are meteorological and atmospheric monitoring networks 
and hydrological, geographical and geological institutions. Related data on biodiversity 
and ecosystems are often collected and maintained by national environmental 
authorities. 
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Environmental resources, or assets, make up the biophysical environment 
providing benefi ts to people. This component is closely related to the accounts of 
assets and physical fl ows of SEEA, as well as to the elements “Pressure” and “State” 
of DPSIR. It contains data on energy resources, land, biological and water resources 
related to climate change. Some of these data are available in statistical systems, such 
as statistics of population, energy, agriculture, forestry, land use. 

The “Residues” component contains information on greenhouse gas emissions 
and consumption of ozone-depleting substances. This component relates to the 
“Pressure” element in DPSIR and some accounts of the physical flow of SEEA, 
and the information behind it is usually produced as emission inventories for which 
the statistical system provides available information. NSS provides accounting of 
emissions of hazardous substances into atmospheric air, which allows to distinguish 
between emissions arising from production (by types of economic activity according 
to KVED-2010) and from consumption. 

The component related to the occurrence of extreme events and disasters related 
to climate change includes the drastic effects of climate change on people, economic 
and physical losses, impacts on ecosystems, etc. These elements can be found in the 
DPSIR, and they also relate to the SEEA asset accounts.

Data on natural emergencies are usually not provided by the statistical system, 
and their economic impact is often assessed by research institutions or insurance 
companies. NSS is a limited source of information for analyzing the impact of weather 
events, for example by providing information on causes of death. However, NSS socio-
economic data can be useful when linked with geolocation indicators to obtain data on 
population and infrastructure in weather-affected areas. 

The global institution that assesses the relationship between health and the 
environment, including climate change, is the World Health Organization. Statistical 
systems generally provide useful data that are part of population, health, and mortality 
statistics. Information on the protection of the population, regulation and management 
of climate change belongs to the protection of the SNE. This component includes 
data on economic instruments, costs of climate change mitigation and adaptation, 
governance and regulation, climate conventions, emergency management systems, 
education, and more. It refers to environmental activity accounts and related fl ows in 
SEEA. Some of this information consists of qualitative data on projects and regulations 
related to climate protection and emergency management. However, some statistics 
on mitigation and adaptation costs, fi nance, taxes and subsidies may only be available 
in statistical systems. The role of the latter in measuring the effectiveness of economic 
instruments is constantly growing. 

Regarding statistical accounting for the determination of natural capital, it is a 
system that facilitates the determination of statistics on climate change, and is refl ected 
in the concept of “natural capital”. The ANC approach links environmental quality 
and human well-being through the fl ow of environmental goods and services from 
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natural assets to humans. It should be noted that SEEA is largely based on the concept 
of accounting for natural capital. 

Environmental goods and services are important for human well-being. Therefore, 
maintaining the ability of the environment to produce natural assets is important. A 
decrease in this potential will lead to a reduction in ecological fl ows of goods and 
services and, as a result, to a decrease in well-being. According to the interpretation 
of the natural capital system, the ability of the environment to provide environmental 
goods and services depends on numerous separately identifi ed, structured groups 
of living and non-living elements that make up the environment. Such structured 
groupings function as units that provide fl ows of environmental goods and services 
and have the characteristics of capital assets similar to assets in an economic context. 
These natural assets are divided into the following categories:

1. Ecosystems are the most important and most complex category of assets. 
These are structured groups of living organisms and non-living nature that, under the 
condition of a constant supply of solar energy, remain intact for long periods of time 
and provide a constant fl ow of ecological goods and services. Ecosystems can be 
divided into two main groups: terrestrial and aquatic. In addition, the atmosphere is 
also considered as an ecosystem.

2. Land resources – living space that provides the existence of all living 
organisms, while other functions related to land (for example, providing wood) are 
classifi ed as ecosystems. 

3. Underground resources provide environmental goods such as minerals 
and water. Underground resources are reserves from which environmental goods 
are extracted for use in human activities. These materials mainly have direct use 
(industrial processes, heating of houses). Many resources that people need are located 
underground in deposits of various minerals, liquids and gases. These deposits are 
fundamentally different from ecosystems in that they are constantly depleted due to 
use. Ecosystems, on the other hand, have the ability to regenerate over time if their use 
is kept within sustainable limits. 

The relatively stable and predictable climate that has prevailed throughout most 
of modern human history has been one of the most important environmental services. 
Possible disruptions to this service due to climate change have various consequences.

Potential changes can be determined by assessing the impact of various factors 
on a stable and predictable climate. They include: changes in the provision of space; 
flood protection provided by forests and wetlands; transport services offered by 
rivers, lakes and oceans; recreational services; aesthetic, cultural or everyday value 
of the environment. The impact on natural capital can be defi ned as a change in the 
fl ow of ecological goods (for example, in the production of food), marine resources, 
forest products, as well as the availability of water, and its quality. To defi ne statistical 
variables for measuring climate change based on the ANC approach, the environmental 
goods and services produced by the assets potentially affected by climate change 
should fi rst be identifi ed.
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Five categories of statistical variables are defi ned: 
1) the potential of natural assets to provide environmental goods and services; 
2) fl ows of environmental goods and services from natural assets to the sphere 

of human existence; 
3) fl ows of waste and energy returning to the environment; 
4) fl ows related to efforts to reduce waste of material and energy fl ows that enter 

the environment; 
5) fl ows associated with efforts to adapt to the loss or reduction of environmental 

goods and services. 
Therefore, the scope of climate change statistics, determined by the ANC 

approach, covers components related to the atmosphere, marine, forest, freshwater and 
underground ecosystems, agricultural ecosystems and land.

There is another way to classify climate change-related statistics into the 
components of impacts, mitigation, and adaptation to climate change – the IMA. Such 
a system is simpler than the one presented above, while it is closely related to the 
RTSVD model. This approach provides a direct link to the main directions of climate 
policy, but the data is not structured in detail, as only three categories of information 
are provided. Thus, the concept of “Impact” covers mainly the consequences of climate 
change. Natural impacts include heat waves, rising oceans, melting glaciers, droughts, 
etc. Socio-economic impacts include decreased crop yields, changes in crop patterns, 
etc. While the statistical system provides a lot of data that is important for analyzing 
the impact of climate change, a big challenge for it is related to the consequences, 
especially the broad socio-economic impacts of climate change. Specifi c changes in 
socio-economic phenomena (e.g., crop distribution) may be due to causes other than 
climate change (e.g., changes in food preferences or the end of specifi c subsidies). 
Causality analysis goes beyond the scope of official statistics. This is the task of 
specialized analysis or case studies, while the task of offi cial statistics is to provide 
data that can be used for such analysis. 

Climate change mitigation statistics include data on emissions themselves and 
data on all economic activities (e.g., activities in different economic sectors such 
as energy, industry, agriculture, and waste management), as well as on broader 
socioeconomic phenomena such as population growth, urbanization, industrialization, 
etc. that infl uence emissions. Statistics related to mitigation also include measures 
to address the underlying causes, i.e., any emission reduction actions that can be 
statistically measured (e.g., energy taxes, transportation taxes, carbon market and 
trading data, and renewable energy). 

Adaptation is “an adjustment of natural or human systems in response to actual 
or expected climatic stimuli or their effects that reduces damage or exploits benefi cial 
opportunities” [3].

Summarizing the above methods and systems of statistical accounting of climate 
change, we note that they all illustrate different views on statistical accounting related 
to climate change.
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While both the RTSVD model and the ANC approach are useful for organizing 
variables into categories and systems, they do not provide suffi cient guidance on 
which variables should be collected in the fi rst place. Any variable that may be related 
to climate change should be included in the system. Therefore, these methodological 
approaches, which are extremely fl exible and comprehensive, can be used to structure 
climate change-related statistics if there is some other way to determine what should 
be measured (e.g., climate policy needs or climate science research). One of the 
challenges of the RTSVD model is deciding which variables to include and in which 
structural component. For example, it is not always obvious that an element belongs 
to the “state” or “impact” components. In addition, the analysis of causal relationships 
and factors that drive change is usually done outside the statistical system. It addresses 
whether the impact contributed to climate change and/or whether the impact is actually 
a consequence of climate change? 

It is not easy to attribute changes in weather conditions to sustainable climate 
change or to natural climate variability. This task falls within the competence of 
climatology, not statistics. In this context, RTSVD and ANC should be seen as tools for 
organizing climate change-related information, not as models for analyzing causality 
between its parts.

SEEA is an environmental framework that provides a wide range of data relevant 
to environmental analysis and climate change policy. However, it excludes some 
issues, such as economic activities related to adaptation to climate change, population 
migration issues and health impacts, which are important concerning climate change. 
The power of this system, which has the status of an international statistical standard, 
lies in its ability to link environmental data with economic data. SEEA data on activities 
aimed at minimizing the impact of natural hazards and data on resource management 
are of particular interest for assessing societal responses to climate change. The 
linkages between social and demographic statistics allow for their analysis in the 
context of, for example, vulnerable populations and can also increase the value of SEE 
data for climate change analysis.

A natural capital accounting approach offers a comprehensive way of defi ning 
the scope of climate change statistics, focusing on the links between environmental 
quality and human well-being. It is based on scientifi c developments and is part of a 
broader effort to expand the traditional concept of  “capital” into other areas. The ANC 
limits the scope of climate change statistics to those variables that are directly relevant 
to the measurement of natural values and fl ows between relevant assets and the human 
realm. For example, it limits human health measures to those that are attributable to 
the loss of environmental goods and services fl ows due to climate change. Economic 
interventions are limited to activities undertaken either to mitigate the effects of the 
causes of climate change or to adapt to the associated loss of environmental goods and 
service fl ows. However, the ANC approach is not a statistical basis, so it is not suitable 
by itself to defi ne the scope of statistics related to climate change. As mentioned above, 
it serves as the main conceptual foundation for both the SEEA and the SDES. 
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Therefore, in order to improve the existing system of statistical accounting and 
assessment of climate change, it is necessary to point out the special value of SEEA, 
since this accounting system is implemented on the basis of an internationally accepted 
statistical standard and by integrating economic and environmental data. 

Climate change affects a wide range of human activities, including energy 
production and use, transportation, waste generation, agriculture, manufacturing, 
tourism, etc. Indeed, there are few human activities that are not in some way related to 
climate change, either as a contributing factor or through impacts. Climate change also 
affects a wide range of natural phenomena, including precipitation, temperature, ocean 
and air currents, and ecosystems, which in turn affect human activities. It is therefore 
necessary to look for an optimal and comprehensive approach to defi ning the scope 
of climate change statistics. In the search for a practical defi nition, it is necessary to 
take into account the specifi cities of all systems and approaches under consideration in 
terms of measuring the factors that cause climate change, the consequences of climate 
change for human and natural systems, and human efforts to prevent climate change 
and mitigate its effects. Next, the scope of climate change statistics should be defi ned 
to include environmental, social and economic data that characterize the anthropogenic 
causes of climate change, the impacts of climate change on natural systems, and human 
efforts to avoid and adapt to the effects of climate change.

As the approaches to climate change research are multidisciplinary and mainly 
reflected in the natural sciences, the NSS collects information for administrative 
regions within national borders. Hence, we observe a wide application of statistics, 
which is not yet fully integrated in the statistical systems aiming to improve climate 
change statistics. 

It is necessary to develop an approach to limit the scope to those segments where 
the contribution of the statistical system will be most valuable. These are the segments 
where the links between humanity and nature are most important for understanding 
climate change, both its causes and consequences. Thus, the attention of official 
statisticians is focused on assessing the efforts of analysts to identify and assess the 
impacts of climate change. Again, we emphasize that the role of the NSS is not to assess 
impacts, but to provide data for that assessment. To narrow the scope of the statistical 
system, it is necessary to focus on the environmental, social and economic branches 
of statistics that measure climate change, namely:

emissions: GHG emissions and their causes; 
causes: climate change, which relates to sources of emissions; 
consequences: impact of climate change on human and natural systems; 
mitigation: people's efforts to avoid consequences; 
adaptation: efforts to adapt to consequences. 
Thus, climate change research is a complex and challenging process in which 

high-quality statistical data on emissions of hazardous substances, including GHGs, 
and other cross-sectoral data and statistical calculations play a crucial role. Improving 
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and reformatting data collection, processing and additional calculations is a current 
need and should provide relevant and timely information for environmental policy 
making.

2.3.  New information sources 
           for producing climate change indicators

Increased mobility and the need to ensure free access to other environmental 
information pose requirements and challenges for the NSS to explore new data sources 
and improve the production of offi cial statistical information on climate change-related 
indicators.

Effective management of offi cial environmental information fl ows in a country is 
possible if they are coordinated at the national level. This allows not only to optimize 
the time, fi nancial and human costs of the information production process, but also to 
signifi cantly improve its global quality. In the fi eld of environmental statistics, such 
high-level coordination is ensured through the creation of an appropriate national 
statistical system in the country, which has become a leading global trend in the 
development of modern offi cial statistics. The United Nations Statistical Commission 
strongly promotes this process and supports initiatives to formulate the foundations of 
the NSS and their implementation.

Better data are needed for the industrial production and electricity production 
segments, for household and enterprise surveys, especially on renewable energy 
sources (solar energy, fi rewood, biogas, animal manure, wind energy, heat pumps/
geothermal sources). Data on agriculture, forestry and other areas are also seen as an 
area for improvement, where the use of administrative and big data will infl uence the 
quality of information provided.

Obtaining information at the national level on various sectors of the economy is 
diffi cult due to the lack of censuses and the introduction of new government statistical 
observations, the information of which will fi ll gaps in the currently required data, and 
there is no possibility to collect and update a wide range of basic static information, 
which is often unavailable. 

The NSS play an active role in providing relevant data or producing statistics 
from their databases to inform the national economy. Of course, not all of the necessary 
statistics have a suffi cient level of detail to allow analysis of policies that particularly 
affect economic growth. Therefore, the NSS needs to link their offi cial statistical data 
with new sources, for example with information on the location of a particular research 
subject. 

The most useful combination of data from offi cial statistics and georeferencing 
will be during production:

statistics of land resources;
demographic statistics;
environmental statistics;
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agrarian statistics.
For the development of effective environmental policy measures, there is a 

growing need for specifi c and detailed data that can be provided by other producers or 
researchers. 

The main problem is the integration of different databases – statistical and 
geospatial information (Figure 2.2). According to the world statistical practice, an 
extremely important issue of the policy of integration of environmental data and 
geospatial information from different sources and different systems is the creation of 
such databases, taking into account the internal conditions of each individual country. 
These data should be open and accessible, as they are used to save lives and protect the 
very existence of people.

Existing statistics may not follow consistent methodologies because they are 
developed by different organizations. The NSS should facilitate the use of existing 
official statistics by other information producers. If the latter do not have a clear 
understanding of existing official statistics, this may lead to duplication of data 
collection activities. For example, the national communication to the UNFCCC 
requires the submission of extended information, much of which is available in 
the statistical system. This includes data on socio-economic changes, national 
circumstances, the impact of policies and measures on trends, vulnerability, fi nancial 
resources and assistance, technology transfer, education, training and public awareness, 
and basic data used for forecasting. Meeting these requirements, which have remained 
unchanged for a number of years, can be seen as a priority for the NSS.

Relevant data to be geo-referenced include: 
1) socio-economic data: climate change drivers (production, consumption), 

economy (gross value added, production by sector, costs, prices), demography 
(population density, health, employment, migration, urbanization), 
transportation, infrastructure networks and tourism, taxation and subsidies, 
fi nancial support, innovation and technology diffusion; 

2) biophysical data: land resources (land use, vegetation, droughts, floods, 
soil quality), resource use (water use, energy use, energy sources), waste 
generation, agriculture (crop and livestock production), extreme weather 
events (type, intensity, scale) and environmental protection.

It is also important to note that smart devices and electronic networks, which 
are constantly generating large amounts of data on all aspects of economic life, are 
becoming a new integral part of the existence of our societies and economies. Most 
(if not all) of the data during the third decade of the 21st century is expected to be 
organic (i.e., by-products of human activity) systems and things, including billions 
of inexpensive and accessible smart devices connected to the Internet, the so-called 
Internet of Things (IoT). In addition, the fourth industrial revolution (Industry 4.0) and 
industrial IoT are transforming manufacturing operations, bringing smart technologies 
into the spotlight and automation to a higher level of smart systems integration. IoT 
has the potential to offer added value to the production of offi cial statistics. It provides 
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professionals with a new opportunity to produce offi cial statistics that leverage the 
extended IoT data ecosystem.

The development of the global statistical system is associated with the invo-
lvement and use of new sources of information, such as big data and administrative 
sources, geospatial data, and Trusted Smart Statistics. SMART statistics can be seen 
as a future extension of the role of offi cial statistics in a world imbued with smart 
technologies – automated, real-time interactive technologies that optimize the physical 
operation of appliances and consumer devices. Statistics itself is then transformed 
into a smart technology embedded in smart systems that will transform “data” into 
“information”. It can be viewed as a service provided by smart systems that covers 
controlled and transparent data lifecycles, ensuring the reliability and accuracy of 
results while respecting the privacy of data subjects [50].

At the current stage of development, in order to meet the expectations of society 
and improve the ways of effective work, the statistical community is signifi cantly 
changing the role of new data sources, in particular, such as SMART statistics. The use 
of smart data will, fi rstly, help to inform the environmental indicators of the SDGs by 
improving the quality and detail, and secondly, ensure the relevance of the indicators 
without compromising their impartiality and methodological validity. The reports 
of the UN Global Working Group on Big Data for Offi cial Statistics (hereinafter the 
GWG) to the Statistical Commission (E/CN.3/2015/4, E/CN.3/2016/6, E/CN.3/2017/7, 
E/CN.3/2018/8 and E/CN.3/2019/27) provide additional prerequisites for the 
implementation of these changes [51].

Given the widespread use of mobile phones in developed and developing 
countries, in urban and rural areas, and the need to develop detailed statistics for policy 
purposes, a methodology for obtaining additional information using mobile phone data 
should be developed, especially in terms of facilitating the monitoring of orderly, safe, 
regular and responsible migration and mobility of people. 

The UN Statistical Commission is constantly exploring the use of new data 
sources in its activities, and SMART statistics is no exception. The latter, by defi nition, 
differs from the traditional data sources currently used by the NSS in that it requires 
the development of new metadata and their application. It poses problems in terms of 
methodology development, quality assurance, technology, security, confi dentiality 
and other regulatory issues. Therefore, it is necessary to lay the foundation for the 
development of cooperation with business, scientifi c organizations and institutions on 
the use of new sources and technologies.

To develop and test the use of new data sources and new technologies, the UNSC 
created the UN Global Working Group. The goal of the GWG is to reduce barriers to 
entry, especially for developing countries, in the use of big data. Within the GWG, a 
number of working groups have been set up to examine the use of satellite data, mobile 
phone data, scanners, and social media [52].

To facilitate the monitoring and reporting of climate change, a set of relevant 
indicators has been developed by the UNECE Working Group under the auspices of 
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the Conference of European Statisticians (hereinafter CES) [30]. The creation of such 
a set to measure and monitor changes over time will rely on the core competence of 
national statistical offi ces to ensure a high quality and consistent dynamic series. 

The purpose of the UN Global Set of Climate Change Statistics and Indicators is to 
provide a framework of relevant indicators to guide countries in preparing their own sets, 
especially those with less developed statistical systems. The global set aims to meet the 
needs of all countries and contains a comprehensive list of indicators accompanied by 
metadata (including defi nitions, input variables, aggregations, measurement categories 
and data references). In total, the CES set of indicators covers fi ve main domains. There 
are 44 indicators that characterize climate change impacts, distributed as follows:

1) emissions of pollutants: 9 indicators;
2) drivers: 9 indicators;
3) impact of climate change: 13 indicators;
4) mitigating climate change: 8 indicators;
5) adaptation to climate change: 5 indicators.
The CES Indicator Set provides a framework for the development of national 

climate change indicator sets that should capture the full scope of climate change, 
highlight the most pressing policy issues, and help meet immediate information needs. 
It includes indicators covering the above factors and provides relevant indicators to 
help interpret the core set in national and global contexts.

2.4.  International experience 
           in generating statistics on climate change

Today, there is a growing need for regular analysis of the state of the environment 
in countries based on environmental indicators in order to monitor the development 
and implementation of environmental policies. 

Environmental indicators are the main tool for preparing reports on the state of the 
SNE and are used in data exchange on the way to creating a common environmental 
information system initiated by the European Union. The fi rst international standards 
of environmental indicators and the Guidelines for their application for the countries 
of Eastern Europe, the Caucasus and Central Asia were developed following a series 
of meetings held by the UNECE Working Group on Environmental Monitoring 
and Assessment between June 2003 and November 2006 and approved by the 
UNECE Committee on Environmental Policy in May 2007. The development of new 
phenomena in the economy, environment and changing needs of users of statistical 
information led to the updating of methodology, theoretical concepts and standards for 
the development of environmental indicators. 

In 2012, the latest revision of the Guidelines for the Application of Envi-
ronmental Indicators in Eastern Europe, the Caucasus, Central Asia and South-
Eastern Europe was initiated by the decision of the sixth session of the UNECE Joint 
Task Force on Environmental Indicators, established on the recommendation of the 
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Committee on Environmental Policy and the Bureau of the Conference of European 
Statisticians by the decision of the UNECE Executive Committee of 27.02.2009 [49]. 

Today, environmental indicators in Ukraine are compiled by many ministries 
and agencies. The list of environmental indicators recommended by the UNECE 
was approved at a meeting of the Commission on Improvement of Methodology and 
Reporting Documentation of the State Statistics Service of Ukraine. The developed 
methodological provisions contain information on environmental indicators produced 
by the State Statistics Service, data sources for their formation, as well as a description 
of the content and structure of their presentation to users in state statistics agencies. 
Environmental indicators refl ect the main characteristics, as well as trends, causes 
and consequences of the environmental situation, allow to monitor the progress of 
environmental policy and evaluate its effectiveness. The system of environmental 
indicators produced by the State Statistics Service of Ukraine includes indicators 
on air pollution and ozone layer depletion, waste generation and management, 
environmental protection costs, and activities in agriculture, energy, and transport (at 
the state level). These indicators are compiled primarily on the basis of state statistical 
observations (hereinafter SSO), as well as administrative data that are disaggregated 
using information from these observations. 

The SSO identified for compilation of environmental indicators cover the 
production of data for 15 out of 49 indicators recommended by the UNECE. The State 
Statistics Service develops environmental indicators on the basis of data obtained from 
the following sources:

1) state statistical observations regarding:
●atmospheric air protection;
● application of fertilizers and carrying out other agrotechnical works for 

the harvest of agricultural crops;
● activities of enterprises and individuals – entrepreneurs who operate road 

transport;
● activities of water transport enterprises;
● activities of city electric transport enterprises;
● activities of pipeline transport enterprises;
● fuel use and reserves;
● supply and use of energy;
● production and sale of industrial products by types;
● generation and management of waste;
● expenses for environmental protection and environmental payments;
●  energy balance of Ukraine; 

2) administrative data:
● The Ministry of Internal Affairs of Ukraine – regarding the grouping of 

cars that are in private ownership, depending on the time they have been 
in operation;



The Statistical Assessment of Sustainable Development:  Some Key Dimensions

116

● PJSC “Ukrainian Railways” – regarding the volumes of cargo turnover 
and passenger turnover of public railway transport;

● State Aviation Service of Ukraine – regarding the volume of cargo 
turnover and passenger turnover of air transport;

● State Service of Ukraine for geodesy, cartography and cadastre – 
regarding the area of agricultural lands;

● The Ministry of Ecology and Natural Resources of Ukraine – regarding 
the volume of emissions of pollutants and greenhouse gases from mobile 
sources of pollution. 

The results of the development of environmental indicators by the State Statistics 
Service are statistical information summarized from the SSO data and/or calculated 
using the SSO data and administrative data. The policy in the sphere of statistical 
information confi dentiality protection is implemented by protecting primary data 
received by the state statistics authorities from respondents in the course of the SSO, 
as well as statistical information on the basis of which it is possible to determine 
information about a particular respondent. Dissemination and protection of information 
are subject to the requirements of [53] and other legal acts regulating confi dentiality, 
taking into account the defi nitions, concepts and terms given in the glossary to the 
statistical observation plan approved by the order of the State Statistics Committee of 
29.12.2009 № 498 [54; 55]. 

Environmental indicators are produced by the State Statistics Service based on the 
results of data collection using the SSO forms and are published on the offi cial website 
of the State Statistics Service in accordance with approved and publicly available plans 
(calendars) that contain the date and/or time of their publication. They can also be 
obtained by users by directly processing the results of observations in the manner and 
under the conditions determined by the State Statistics Service, or in accordance with 
the Procedure for compiling, submitting and reviewing requests for public information 
managed by the State Statistics Service of Ukraine. 

Agricultural statistics uses priority indicators that are recommended for practical 
implementation in the assessment of the sector and for dissemination. The State 
Statistics Service is developing one environmental indicator “Application of mineral 
and organic fertilizers” and is preparing for the implementation of an environmental 
indicator in the area of “Application of pesticides”. Methods of collecting, processing, 
using and disseminating data on the volumes of mineral, organic fertilizers and 
pesticides are determined by the methodological provisions on the organization of 
state statistical observations on crop production statistics [56]. Data are collected at 
annual intervals, and their detailing and dissemination are based on national needs and 
the requirements of EU regulations on the production and dissemination of SEEA data 
by layouts [57]. 

Energy statistics defi nes six environmental indicators, of which the State Statistics 
Service collects, processes, analyzes and disseminates data for three of them in the 
following areas. The methods of collecting, processing, using and disseminating data 
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on the use of energy materials, oil refi ned products, heat and electricity are determined 
by the methodological provisions on the organization of the SSO on fuel and energy 
use, as well as the methodological provisions on the formation of the energy balance. 
The disaggregation and dissemination of data for the development of environmental 
indicators in the energy sector is carried out taking into account national needs and the 
requirements of EU regulations on the production and dissemination of SEEA data. 

In the fi eld of transport, four environmental indicators have been identifi ed and the 
data for their development are collected and processed by the State Statistics Service, 
the Ministry of Infrastructure (Ukrainian Railways JSC, State Aviation Service) and the 
Ministry of Internal Affairs. All the data collected for the development of the indicators 
are analyzed and disseminated by the State Statistics Service. The methods of data 
collection, processing, use and dissemination in the fi eld of transport statistics by the 
State Statistics Service are determined by the relevant methodological regulations on 
the organization of the State Statistics Service on statistics of road, waterway, air and 
urban electric transport. The data for the development of environmental indicators of 
the transport sector are collected annually, and their detailing and dissemination are 
based on national needs and the requirements of the EU regulations on the production 
and dissemination of SEEA data.

In the area of waste management, four environmental indicators have been 
identifi ed by areas, all of which are collected, processed, analyzed and disseminated 
by the State Statistics Service. The methods of collecting, processing, using and 
disseminating data on waste generation and management are determined by the 
methodological provisions on the organization of the relevant SSO. The data for 
the development of these indicators are collected at annual intervals, and their 
disaggregation and dissemination take into account national needs and the requirements 
of EU regulations on the production and dissemination of SEEA data. 

In the area of environmental protection expenditures, one environmental indicator 
has been defined – environmental protection expenditures, all data for which are 
collected, processed, analyzed and disseminated by the State Statistics Service. The 
methods of collecting, processing, using and disseminating data on environmental 
protection expenditures are determined by the methodological provisions on the 
organization of the SSO on environmental protection expenditures. Data for the 
development of this indicator are collected at annual intervals, and its detailing and 
dissemination take into account national needs and the requirements of EU regulations 
on the production and dissemination of SEEA data.

The requirements of today and the acceleration of climate change on the planet 
impose strict requirements on the producers of statistical information for its quality 
and comprehensiveness. When creating and disseminating the above information, it 
is necessary to emphasize on: 

1) assessing the needs of users and producers for GHG emissions statistics, 
including through an inventory of their volume; 
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2) studying the current activities of statistical systems and using existing 
statistics to produce climate change statistics; 

3) identifying the main gaps and areas where statistical systems can improve 
data quality and fi ll in these gaps (missing data). It was mentioned above that 
all Parties to the Convention listed in the UNFCCC are obliged, in addition to 
other statistical indicators, to annually compile and submit to the UNFCCC 
the National Greenhouse Gas Inventory containing data in a common 
reporting format with explanatory notes on the data source and methodology 
of their collection in national inventory reports [3; 4]. At the same time, non-
listed Parties (including Ukraine) conduct a less detailed GHG inventory 
every four years. Recently, new reporting for this group of Parties was agreed 
upon, which provides for annual updates of emission reports. 

The above inventory covers various types of activities, including: 
collection of activity data for different economic activities;
selection of appropriate accounting methods and emission factors; 
assessment of GHG emission sources;
implementation of Quality Assurance/Quality Control (QA/QC) procedures; 
verifi cation of national data; 
submitting data to the UNFCCC; 
conducting reviews by expert review teams. 
All Parties listed in the Annex are obliged to submit information on actual 

mitigation, adaptation and financing to the UNFCCC every four years as part of 
national communications, with mandatory interim updates every two years. 

The methodological basis for the GHG inventory is provided by the following 
documents, among others: 

The IPCC Guidelines for National Greenhouse Gas Inventories, based on 
the revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories, 
which entered into force in 2015 [58-60];

revised supplementary methods and good practice guidelines derived from the 
Kyoto Protocol for reporting emissions and land use change, land use change 
and forestry [17]. 

National statistical systems of countries as coordinators of statistical data 
production provide them to the relevant institutions and organizations for GHG 
inventory. The role of the NSS in national inventory systems differs from country 
to country. In some countries, the NSS is not even a source of activity data. Some 
countries (e.g., Finland) and their NSS not only provide activity data, but also serve 
as a data collection body, coordinating the entire process from data collection to data 
dissemination. The functions of most of the NSSs are in this range. Typically, their role 
is to ensure that relevant activity data and other information is collected and shared with 
agencies that are offi cially responsible for compiling national GHG inventories. Each 
such inventory provides information on emissions and their trends to policy makers 
to further improve the methods and principles of climate change analysis and impact 



 Section 2  Methodological aspects and guidelines of creating climate change statistics

119

assessment. Moreover, all national inventories in the countries listed in Annex I of the 
UNFCCC are subject to a thorough independent review by international experts on an 
annual basis [3]. Both these processes (compilation and review) require more and better 
data on climate change assessment. Based on international criteria, users of statistical 
information on GHG stocks can be classifi ed as follows: 

1) institutions responsible for GHG inventory; 
2) inventory experts; 
3) climate change analysts. 
While the fi rst group is mainly interested in the availability of climate change data 

and its quality, the second group is aimed at reviewing and assessing the quality and 
quantity of emissions. The third group includes professional climate change analysts, 
whose activities have become increasingly popular in recent years, and whose task is 
to interpret information about real GHG stocks for policy makers, the media, and the 
general public. 

The users of each of these groups have different data needs and turn to the NSS to 
satisfy their needs with the help of offi cial statistics. From the perspective of agencies 
responsible for GHG inventories, the most obvious role of the NSS is to ensure high 
quality GHG inventory data. 

The quality of data on GHG emissions depends highly on these data, and 
therefore, the better the quality of data on hazardous substances emissions into the 
atmosphere, the higher the quality of the GHG emissions inventory. The risk of 
insuffi cient involvement of the NSS in the processes of conducting the inventory and 
verifying its results is also that additional and even duplicate data collection systems 
may be created. These systems are quite costly, increase the reporting burden for 
respondents and generally provide data that are incompatible with offi cial statistics. In 
many cases, information needs can be better met by including additional questions in 
existing statistical survey programs. This limits the additional costs, reduces the burden 
on respondents and has the advantage of being fully consistent with offi cial statistics.

It can be diffi cult for GHG inventory experts to determine the quality of data on 
the underlying calculation results. More active involvement of the NSS in the quality 
assurance of offi cial statistics can improve GHG inventory information and ensure 
greater consistency between inventory information and other statistics. Similarly, 
linking emissions to socio-economic data, explanatory variables and other data 
collected by the NSS would help to provide a more complete picture of the main 
reasons for changing emission trends. It should be noted that in recent years there has 
been an increasing need to develop and improve global climate change statistics due 
to improvements in the accounting of climate change.

Thus, there is a need to create a system of indicators to describe the environmen-
tal aspect of sustainability, including climate change. The need to complement 
GDP with other statistics (e.g. on climate change) is also an initiative of the EU 
Commission. Currently, the EU-sponsored Group on Measuring Progress, Well-being 
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and Sustainable Development for Evaluation has identifi ed further improvement of the 
climate change indicator system as one of its priorities. 

The UN Statistical Commission has also supported the development of climate 
change-related statistics. In 2008, two conferences on climate change and offi cial 
statistics were organized in New York under the leadership of the UNSC in New York. 
Shortly thereafter, ABS prepared a policy brief for the UN that outlined how offi cial 
statistics can contribute to the climate change debate. The program recommends the 
formation of a climate change-related statistical system and the use of offi cial statistics 
for climate change policy development. This, in turn, will allow statistical services 
to improve the quality of statistics and ensure better interpretation and comparability 
of data. Climate change statistics is a new area of focus for the NSS, so the UNECE 
considers it important that they defi ne their place among the institutions producing 
climate change statistics. During the Commission meetings, the need to work on a 
reliable, timely and comparable system of environmental indicators in the context of 
climate change statistics was emphasized. 

The Bureau of the Conference of European Statisticians (CES) has decided to 
take stock of the current work on climate change statistics in the NSS. To this end, 
the UNECE conducted surveys to fi nd out to what extent the NSS are involved in the 
production of climate change-related statistics and to identify a list of issues of common 
interest for further work at the international level. A survey was also conducted at the 
request of the UN Committee of Experts on Environmental and Economic Accounting, 
the questionnaire for which was developed by statistical experts from Norway, Finland, 
Eurostat and the European Environment Agency [61]. According to the survey, 75% 
of responding NSSs participated in GHG emissions inventories, with almost 40% of 
them producing climate change indicators. Many countries have developed specifi c 
plans to improve their work in this area. Respondents identifi ed the following priorities 
for international work for the NSS: 

creating a system of climate change indicators; 
identifying areas for improving the accuracy and quality of GHG emissions 

inventory;
harmonization of statistical classifi cations and reporting of GHGs;
raising the profi le of the NSS among other institutions dealing with climate 

change-related statistics. 
It should be noted that analysts are fi nding ways to present detailed information 

to meet the growing needs of policy makers and civil society to improve the level of 
information on climate change compared to economic and social information.

Based on stakeholder interviews conducted by the Task Force on Climate Change 
Statistics, it was stated that professionals especially need offi cial statistics to analyze 
GHG emissions by economic sector. These needs included:

economic output by activity, imports, exports at the national and regional 
levels; 

emissions by sector and product type;
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land use data on agriculture, forestry and other land use; 
energy use in economic activity. 
Although NSSs are not usually directly responsible for the creation of the GHG 

inventory, they play a crucial role in ensuring the quality of the data when they are 
disseminated. Indeed, most of the activity data needed to account for GHG stocks come 
from offi cial statistics, and many of these data are generated as proprietary statistics 
by the NSS or other producers of offi cial statistics. The IPCC Good Practice Guidance 
requires that GHG stock information be based on several segments of offi cial national 
data that are available and follow the recommended methodology. 

There are three levels of participation of the NSS:
1) provision (and/or publication) of activity data; 
2) compiling GHG stocks (including emission calculations); 
3) submission of inventories (to fulfi ll international reporting obligations). 
Based on the feedback received from countries and international  orga-

nizations during expert meetings organized by the Task Force on Climate Change 
Statistics, it was found that the greater the involvement of the NSS in national inventory 
systems is, the better results can be achieved in streamlining the work through the use 
of offi cial statistics. 

In order to meet the growing demands for monitoring the quality of electricity 
data production, all EU countries and a number of others are producing a coherent and 
harmonized system of energy statistics reported by Eurostat and the IEA. It is a source 
of information on energy consumption, energy dependence, energy intensity of the 
economy, electricity production, and renewable energy sources. This system is an 
important source of data for estimating GHG stocks and for calculating other emissions. 
Energy balances have long been an important component of energy statistics. 

Increasingly, energy accounts (as described in SEEA) are also becoming part 
of energy statistics, and their preparation is likely to become more common in the 
coming years. For example, they are planned to be included in the second version of 
the Eurostat directive on environmental accounts. The most common sectors in which 
NSSs provide data on stocks are energy, agriculture, and industry. The UNECE study 
also addressed the involvement of NSSs in the calculation of emissions of specifi c 
GHGs. Of those NSSs that responded, 13 were involved in the calculation of at least 
one of the six main GHGs, and most often these were carbon dioxide (CO2 ), methane 
(CH4) or nitrogen oxide (N2O). The same number of NSSs were involved in the 
calculation of some indirect GHG emissions, most often nitrogen oxides (NOx) and 
sulfur dioxide (SO2).

In terms of international reporting, more than half of the countries that responded 
to the UNECE survey were involved in reporting to international organizations such 
as Eurostat, UN, EEA. A number of NSS were also involved in other activities related 
to GHG stocks, namely: 

quality assurance of basic datasets and outputs;
national coordination of GHG inventory activities;
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bridging the gap between classifi cations used in offi cial statistics and GHG 
inventories;

providing consumption-based emission estimates (e.g., for end-use sectors 
or consumption of fuels, raw materials, or products); 

providing experts for UNFCCC reviews, international audits and consul-
 tations;
dissemination of results through databases and thematic publications. 
In addition, some NSSs were preparing for possible new requirements emerging 

in the European Union regarding the EU climate and energy accounting system, as 
well as other potential international agreements (e.g., the second commitment period 
of the Kyoto Protocol or the Kyiv Protocol on Pollutant Emissions). Most of the NSS 
respondents to the UNECE survey indicated that they would benefi t from discussions 
on “How NSS can contribute to the measurement, reporting and verifi cation approach 
to GHG inventories”. 

A number of the NSSs that participated in the inventory process considered 
improving the way they organize their activities. This could potentially involve 
measures such as expanding coverage to accommodate new data, developing new 
methodologies, or improving coordination between responsible organizations in the 
country. 

China’s energy and environment statistics have been improving over the past 
few years, and now serve as a useful basis for developing climate change-related 
statistics. However, there are still gaps related to reporting under the UNFCCC on 
climate change-related GHG emissions [61]. The Chinese NSS plan to improve data 
sources on GHG stocks contains targeted measures to improve statistics on energy, 
industry, agriculture, and waste. It also takes into account the need to establish clear 
responsibilities of data producers, provide the necessary funding, and strengthen 
statistical capacity through improvement and training in the following areas: 

increase the number of energy types measured in energy statistics; 
improvement of the national energy balance;
improvement of statistical reporting in the fi eld of industrial energy;
improvement of energy consumption statistics in construction;
improvement of energy consumption statistics in the service sector;
improving statistics and conducting surveys on energy consumption for 

individual road and river transport enterprises; 
improving statistics on energy consumption in public buildings; 
improving data on certain industrial products related to GHG emissions; 
formation of a system of statistical reporting on the production, import, export 

and consumption of fl uorine gas; 
improving statistics on methane emissions and coal use by enterprises; 
improving statistics on emissions from oil and natural gas production; 
improving statistics related to heat production;
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improvement of surveys on sown areas, harvests, livestock and poultry 
production;

conducting specifi c characterization of crops, livestock, poultry and manure 
management; 

improvement of forest fi re statistics;
conducting a special survey on annual growth of forest biomass per unit area; 
improvement of statistics on solid waste, wastewater disposal and treatment, 

and changes in forest use. 
At the same time, several other countries also produce longer-term GHG stock 

estimates. The new EU Regulation (EU) No. 525/2013) provides for the compilation 
of projected GHG stocks. Some statistical agencies have begun to consider the issue 
of early preparation of air emissions accounts. For example, to meet the demand for 
promptly available data on the environment and emissions, Statistics Netherlands 
produces quarterly emissions estimates only 45 days after the end of each quarter, 
using data available in the NSS. This is an example of how the relationship between 
the economy and the environment can be clearly formalized and the mutual fl ow of 
information is regular and timely. The quarterly determination of the link between 
economic growth and environmental pressure will contribute to raising awareness of 
economic and environmental issues among the general public. This assessment focuses 
on changes in the types and volumes of emissions in the following fi ve key economic 
sectors:

agriculture, mining industry;
processing industry and construction;
energy, water supply and sewerage; 
activities of private households;
transportation and other services. 
It should be noted that no additional data collection is required to confi rm the 

quarterly estimates as the estimates are based on existing monthly energy statistics 
(gas and oil product stocks), quarterly national accounts and data from a number of 
other areas. The general methodology for estimating GHG emissions from stationary 
and mobile sources is as follows: 

1) determining the relevant annual emissions in a particular sector (using data 
from the Dutch emissions inventory); 

2) determination of emissions for different energy resources in a particular 
sector; 

3) selecting an indicator that is suitable for estimating emissions for the same 
quarter of the following year for a particular type of energy in a particular 
sector; 

4) determination of the reported level of total emissions and calculation of 
changes for the year;

5) recalculating the amount for the four quarters after the annual assessment to 
ensure compliance with actual annual emissions. 
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Problems in building the IPCC and in cooperation between institutions in different 
countries partly depend on the way work is organized in each country. For example, 
for the Australian Bureau of Statistics (ABS), quality assurance of GHG emissions 
estimates is part of national statistics [62]. The Australian Government's Department 
of Climate Change is responsible for all aspects of GHG stocks and the completeness 
of their submission to the UNFCCC. The Department estimates emissions through the 
national GHG and energy reporting system, and land use and forestry activities through 
the National Carbon Accounting System. The GHG inventory is based primarily on 
activity data published by the following institutions: Australian Bureau of Economic 
Statistics; ABS; Australian Bureau of Agricultural and Resource Economics. 

As mentioned above, ABS plays a prominent role in coordinating GHG inventory 
accounting and in reviewing the quality of available data, and provides data on 
agricultural activities and some data on goods and energy. 

As for Canada (Figure 2.3), this country is a partner in reporting GHG emissions 
data. The Department of GHG Accounting is the national authority responsible for 
preparing GHG inventories and reporting results under the UNFCCC. It defi nes the 
role and responsibility for the preparation of the GHG inventory.

Figure 2.3. Organization of data collection of climate 
change statistics in Canada 

Source: created by the authors based on [61].

The Finnish NSS is the national developer of GHG emissions data (Figure 2.4). 
At the same time, the Finnish government pointed out the problems associated with 
the dissemination of emission data between several sources and in 2003 assigned the 
responsibility for coordinating the inventory to NSS. Since then, statistics of Finland 
has been the national organization responsible for the overall management, quality 
management and reporting of the inventory results under the UNFCCC. 

The legal framework for the NSS activities in this area is determined by the 
Finnish Government Resolution of 30.01.2003 “On the Organization of Governmental 
Bodies in the Field of Climate Policy” [63]. According to the Finnish experience 
(see Fig. 3.4.2), the advantages of a coordinating NSS include the ability to establish 
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close cooperation with energy statistics and other statistical sources, implement 
well-developed quality assurance methods and conduct detailed comparisons with 
confi dential data from sources.

Figure 2.4. Organization of data collection of climate 
change statistics in Finland. 

Source: created by the authors based on [61].

Another signifi cant advantage of Finland's experience is that no additional data 
collection is required for the emissions inventory. At the same time, the disadvantage is 
that the NSS, unlike other government agencies, cannot publicly disclose information 
related to companies. Finland has identified a number of areas for improving the 
climate change statistics system, in particular in terms of frequent optimization 
(namely, reduction) of the frequency of energy statistics data collection for the purposes 
of emissions inventory. 

The Dutch statistical system is involved in the creation of emission registers 
[64]. The integrated register of emissions and long-range transport of pollutants was 
established in 1974. Recently, it was expanded to include a GHG inventory system. 
This integrated registry covers fi ve aspects:

1) components (350 pollutants, the list of which is aligned with reporting 
obligations such as the Kyoto Protocol, the NEC Directive, the Water 
Framework Directive and the E-PRTR); 

2) emission volumes (emissions to air, soil and water); 
3) sources of emissions (agriculture, industry, energy, construction, trans-
 portation, trade, services, government activities);
4) location (agricultural facilities, point sources for individual enterprises); 
5) time with an emphasis on trends. 
The National institute of public health and environment coordinates the annual 

compilation of the emission inventory on behalf of the Ministry of infrastructure and 
water management. The Dutch Enterprise Agency, part of the Ministry of economic 
affairs and climate policy, is the offi cial national developer of the registry. The data 
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is provided by Statistics Netherlands as part of its legislative work and in cooperation 
with several other organizations that have a formal agreement with each other. In total, 
about 70 emission experts from 

10 institutions are involved in the process of collecting, processing and reporting 
emissions in the Netherlands. Offi cially approved data is stored in a central database, 
which is used to generate all national reporting. The spatial distribution of national 
emissions is carried out using a geographic information system. 

 Statistics of Norway is responsible for information on the volume of emissions 
of hazardous substances into the atmosphere. The Norwegian national GHG inven-
tory system is based on a tripartite collaboration between the Norwegian Environ-
ment Agency (designated by the Ministry of the Environment as the national body), 
Statistics Norway and the Norwegian Institute of Forest and Landscape Relations. 
Agreements were signed between these institutions (Figure 2.5). 

Figure 2.5. Organization of data collection of climate 
change statistics in Norway. 

Source: created by the authors based on [61].

The Swedish Ministry of the environment and energy is the national organization 
with overall responsibility for the country’s GHG inventory, and has specific 
responsibilities for coordinating inventory production, maintaining the reporting 
system, and ensuring the quality of the GHG inventory. Statistics of Sweden includes 
a consortium of consultants who contribute to the GHG inventory by producing much 
of the information reported under the UNFCCC on behalf of the Swedish Ministry 
of the environment and energy. This type of organization of climate change statistics 
differs markedly from most countries. The work is governed by a framework contract 
for nine years and is organized as a project managed by a project management team, 
with representatives from each organization (one person) as the executors. The Swedish 
meteorological and hydrological institute is responsible for data collection. Statistics 
of Sweden is responsible for estimating emissions from the energy sector, agriculture, 
and some waste. It is also involved in estimating emissions of hazardous substances 
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from industrial processes. The University of agricultural sciences is responsible for 
estimating emissions from land use change and forestry, and the Environmental 
Research Institute is responsible for estimating emissions from waste and energy.

The UK NSS coordinates the work of the national GHG inventory organization. 
In the United Kingdom, the Department of Energy and Industry is the organization 
responsible for the overall management and strategic development of GHG inventories. 
It also collects offi cial statistics on energy and climate change. That is, all statistics in 
the UK are classifi ed as offi cial statistics, which report directly to the NSS. 

This method of organization is common to many offi cial statistics in the UK, 
which has a decentralized statistical system. Emission estimates are compiled and 
published as offi cial statistics. The main advantages of this system are guaranteed 
independence and impartiality of emissions reporting, quality assurance of publication 
procedures, more effi cient public dissemination of data, and direct integration with the 
strategy and targeting of reserves. 

From the point of view of the authorities responsible for GHG inventory, NSS 
have suffi cient data necessary to determine GHG stocks. The problem is that these data 
have been collected for different purposes and the peculiarities of the organization of 
these data can complicate their use for inventory. For effective work of statisticians, 
it is important to understand the scope and methods of obtaining existing statistics. 

The coordination activities of the NSS contribute to a better understanding of how 
their data can be used for GHG inventories. Wherever possible, offi cial statistics should 
be the basis for emission inventories, and additional primary data collection should 
be undertaken only if existing statistics are not used. Some activity data are available 
from current offi cial statistics, and those that are not can be easily added to existing 
databases. For example, data on agriculture usually cover the number of animals by 
species and age, but not information on how farmers manage animal waste (manure), 
which is a very important contributor to emissions. Better data are needed for the 
segments of heat and electricity production for households and businesses, in particular 
from renewable energy sources (solar energy, fi rewood, biogas, animal manure, wind 
energy, heat pumps/geothermal sources). 

Estimating land-use emissions across the three areas at the national level is 
challenging for many countries due to the need to collect and update a wide range 
of basic agricultural statistics, which are often unavailable, especially in developing 
countries.

Higher-level methods and more complex models often require the use of more 
detailed data. The question is whether the level of detail required for inventories 
is excessive, and whether a better balance can be struck between the cost of data 
collection and the accuracy of the results? Another problem is that NSAs are often 
unaware of the data needs for emission inventories and therefore not prepared to meet 
the data requirements. NSS specialists should be informed about the need for these data 
through closer cooperation with compilers and review of national inventory reports and 
relevant reports in this area, prepared by expert teams of the UNFCCC. 
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A good starting point to improve the contribution of the NSS to inventories would 
be to develop, together with the agencies responsible for GHG inventories, a list of 
national priorities and a roadmap of data gaps and inventory development needs. 

By analyzing the above inventory reports, the NSS can assess how approp-
riate existing statistical data are for the needs of the inventory and consider how 
they can be improved. The most obvious role of the NSS relates to energy statistics, 
including energy balances and accounts, which are the responsibility of a large number 
of national statistical systems. Typically, in industrialized countries, about 80% of all 
GHG emissions come from the combustion of fossil fuels, and thus energy balances are 
the most important input to the inventory. The quality of GHG emissions data strongly 
depends, in turn, on the quality of the energy balance.

Establishing close cooperation between the NSS, energy agencies and agencies 
responsible for GHG inventories will lead to improved energy statistics and clarify 
how the latter are used for stock calculations. In addition to the above, some countries 
have defi ciencies in waste data, such as types of waste and wastewater disposal, as 
well as problems with the timeliness of activity data, quality and availability of time 
series on land use and forestry. The general aspects of data improvement identifi ed in 
the inventory reviews can be summarized as follows: 

source data: 
● availability; 
● access to data;
● accuracy and timeliness of the source data;

quality of results: 
● completeness; 
● level of detail; accuracy of results; 
● consistency; 

communication: 
● validity of the methods used;
● documentation; 
● archiving; 

methodology: 
● comparability of methods used;
● consistency of time series;
● quality assurance; 

 organization:
● description of institutional arrangements.

Environmental analysts involved in emissions inventories are constantly calling 
for more timely estimates over time. 

The Eurostat-sponsored group on measuring progress, well-being and sustainable 
development has identifi ed the need for timely estimates of CO2 emissions based on 
monthly energy statistics. It should be noted that in some cases the length of time series 
is insuffi cient to analyse important aspects of climate change. Examples of practical 
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data gaps are: 
 economic statistics related to climate change policies and measures; 
economic, social and demographic statistics with detailed sectoral and 

regional disaggregation;
annual statistics on effi cient land use, agriculture and management with geo-

location references;
 data on carbon absorbed by the soil;
information on GHG emissions other than CO2 and emissions from mobile 

sources. 
In view of the above, NSS can help to increase the analytical usefulness of GHG 

inventory information by providing contextual data, e.g. by disaggregating emissions 
by ISIC or by developing GHG emission accounts in line with SEEA recommendations. 
Differences between SEEA concepts and inventory concepts should be explained to 
avoid confusion among users in interpreting the data. 

Differences between GHG emission estimates from the National Report on the 
Natural Resources Inventory and the National Greenhouse Gas Account statistics 
compiled according to the SEEA guidelines can be explained by two main factors: 

1) conceptual differences between the UNFCCC and SEEA reporting guidelines;
2) different data sources or lack of data, which prevents accurate allocation of 

some types of emissions.
The biggest conceptual difference between the UNFCCC and SEEA is the 

treatment of emissions from solid waste. Landfi ll gas emissions can be attributed to 
waste management in the greenhouse gas account. However, these emissions are not 
the result of current production, but are associated with the decomposition of waste 
discarded in previous accounting periods. Hence, they are excluded from GHGs 
because they do not change with the economic output of the current period. 

The greenhouse gas account is based on the consumption principle, which is the 
basis for the economic characterisation of a country, while international agreements 
on air emissions (such as the Kyoto Protocol) use the national territory principle. The 
procurement of international aviation fuel is the second most important conceptual 
difference between the UNFCCC and SEEA. While the Framework Convention 
requires that airline emissions be calculated on a national territory basis, SEEA 
requires that these emissions be calculated on a consumption basis. This means that the 
GHG emissions account of the statistics should include emissions from aviation fuel 
purchased abroad by domestic airlines and exclude emissions from fuel purchased by 
foreign airlines in Canada. The UNFCCC recommendations, on the other hand, require 
that the total emissions reported in the national inventory report include emissions that 
occur within Canada regardless of aircraft ownership and exclude emissions from the 
country's aircraft abroad. 

These adjustments apply to all modes of international transport – land, air and 
water, tourist and fishing vessels. The relative importance of these adjustments 
in different countries depends on the structure of their economies. The remaining 
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statistical differences are due to other factors, such as changes in source data required 
for consistency with other data sources. To explain the differences between the 
UNFCCC and the GHG accounts, an approach developed by Eurostat called “merging 
the two approaches” is used. Merging information helps to understand the causes and 
extent of discrepancies between offi cial GHG statistics and other air emissions data 
[61]. 

Existing offi cial statistics that can be used as a basis for GHG stock estimates need 
to be continuously improved to determine whether they adequately meet the data needs 
of key users, namely, GHG inventory specialists, experts and analysts. Improving the 
contribution of the NIS to the inventory could start with compiling a list of national 
priorities and a roadmap of country-specifi c data gaps and needs for the development 
of stock assessments with GHG inventory agencies. Based on the analysis of user 
needs and available NSS data, the key gaps from the perspective of inventory compilers 
relate to information on what data will be available in the statistical system and whether 
access to them is organised at the required level of disaggregation. 

From the perspective of inventory reviewers, the quality of some source data 
needs to be improved to meet the requirements for inventory data. This is often the 
case for waste, energy, land use and forestry data. According to analysts, gaps exist, 
especially in terms of timeliness of data, length of time series, access to disaggregated 
data, and the ability to link emissions to other statistics. 

It is unlikely that methodological or classifi cation differences between GHG 
inventory data and offi cial statistics will be eliminated in the short term. However, 
these differences increase the burden on statistical agencies as national GHG inventory 
agencies have to reclassify and recompile existing data, and in some cases similar data 
have to be collected twice. Data consistency issues can be overcome by describing the 
differences between inventory data and offi cial statistics, developing standardised tools 
and explaining the differences by reconciling the differences. This enables analysts 
to carry out a comprehensive analysis of the economic, social and environmental 
aspects of GHG emissions. Emissions inventories have particularly strong links with 
SNAs, air emissions, energy balances and energy accounts. NSSs can work with GHG 
inventory authorities to ensure that activity data are available at an earlier stage and to 
help develop more detailed and timely emission estimates (versus the current 17-18 
month lag). They can develop earlier, less detailed estimates of GHG emissions using 
monthly and quarterly data sources, but these will not be suffi ciently comprehensive 
in terms of actual GHG stocks. This timeliness will facilitate more effective policy-
making to mitigate climate change. 

A longer time series is also needed to analyse the drivers of pollutant and GHG 
emissions. NSSs analyse emission trends by providing basic socio-economic data, 
including population, fuel prices, GDP and gross value added by sector, national energy 
balances and accounts. 

In addition, the NSS can help analyse emissions in economic sectors by using 
energy statistics or developing accounts similar to those for other sectors relevant to 
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climate change. The key conclusion is that there is a clear need to involve the NSS 
in the compilation of emissions inventories. The broad involvement of the NSS will 
also help to prevent the development of parallel and sometimes duplicative reporting 
systems, which leads to unnecessary data collection costs and increases the burden on 
respondents. The data requirements under the UNFCCC and the Kyoto Protocol are 
already established, and signifi cant changes are unlikely in the future.

Therefore, NSS should adapt their statistics to the existing guidelines for 
determining GHG stocks. At the same time, these systems should keep abreast of future 
changes in data requirements, especially for economic activity data, energy balances 
and energy accounts. Methodological developments should be based on data that are 
actually available and should not impose unreasonably high costs on GHG inventory 
authorities, statistical systems, or respondents.

2.5.  Ways to improve the production 
           of climate change statistics

In subsection 3.1, the Conference of European Statisticians' set of indicators 
covering environmental, social and economic data on: 

 emissions of hazardous substances into the atmosphere: 
● greenhouse gas emissions;
● causes of emissions; 

drivers: 
● anthropogenic causes of climate change related to emission sources;

consequences of climate change: 
● the impact of climate change on human systems; 
● impacts of climate change on natural systems; 

mitigation of climate change:
● human efforts to avoid the impacts; 

adaptation to climate change: 
● efforts to adapt to the impacts. 

As is well known, climate change covers a wide range of issues and climate 
policy development may need to respond to new, often unforeseen situations or 
address complex issues such as ensuring emission reductions while maintaining strong 
economic growth. The needs of users of statistics on climate change vary by group and 
can sometimes be very different. 

The UN Conferences on Climate Change Statistics in Oslo [65] and Seoul [66] 
in 2008 confi rmed the understanding that the NSS should consider climate change as 
a complex statistical problem and develop tools for its study. 

In Figure 2.6 shows a grouping of users interested in climate change-related data 
other than GHG stocks. Data on climate change statistics need to be investigated and 
detailed. We also note that: 
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Figure 2.6. Grouping of users of climate change-related statistics 
Source: created by the authors.

1) the media and the public often need information that is well-processed and 
easy to understand for the average citizen. In general, users need timely, 
accurate and reliable information that provides a consistent picture of 
developments;

 2) data needs for climate policy development and the needs of international 
organisations are often reflected in international climate agreements, 
protocols and monitoring mechanisms;

3) decision makers, including environmental decision makers, require 
comprehensive data, but usually in the form of answers to specifi c policy 
questions. Similarly, civil society and non-governmental organisations 
need data to monitor and evaluate developments in their particular sector of 
interest; 

4) climate change information producers may wish to link their data to offi cial 
statistics to provide more comprehensive climate information; 

5) the scientifi c community and analysts need access to detailed raw data. 
In some cases, their needs can be best served by access to microdata. Although 

researchers do not always need datasets, they generally welcome the support of 
statistics in answering their research questions and the NSS should have suffi cient 
capacity to guide researchers in their work. 

As climate change is a long-term phenomenon, these users require both long time 
series and frequent sample surveys. The main users of climate change data are grouped 
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into clusters: the general public (cluster 1); climate policy and decision makers (clusters 
2 and 3); researchers, scientists and experts (clusters 4 and 5). All these users can be 
further divided into the following categories: 

1)  those who know what they want 
2)  those who need specifi c data and guidance to determine what they need; and 
3)  those with broad general needs. 
The best example of the latter category is the general public, who want basic 

information to be accessible, understandable and easy to use. The NSS should adopt 
different approaches to communicating with each type of user. Policy makers in the 
fi eld of environment and climate change are the most challenging users, as they need 
answers to questions rather than sets of statistics and databases. In assessing the impacts 
of climate change, data users represented by the public need to analyse impacts such as 
economic losses and gains, food and water availability, poverty and migration, which 
are not well developed in national statistical systems. The lack of such analysis is partly 
due to the diffi culty of identifying causal relationships and partly due to diffi culties in 
accessing suffi ciently detailed data. 

Although it is not the task of the NSS to assess the impacts of climate change and 
its causes, they should improve access to the data needed by other users to analyse these 
phenomena in a professional manner. For this purpose, users usually need data on the 
impact of climate change on: 

the environment, biodiversity and natural resources; 
poverty, social conditions and equity, and housing conditions; 
access to services and resources due to weather events; 
health due to extreme weather events, reduced air quality and exacerbation 

of climate-sensitive diseases;
costs of adaptation to their effects on industry and society. 
Climate policy is increasingly focusing on the socio-economic impacts of climate 

change. National communications and reports under the UNFCCC need to document 
the observed and expected impacts of climate change. This information is based on 
environmental administrative data and environmental statistics. Decision-makers are 
also interested in qualitative information on the potential positive and negative impacts 
of climate change. They want to know, for example, whether climate policy can lead 
to economic growth, green jobs and the development of industries most closely linked 
to renewable energy. 

Offi cial statistics can be more useful for analysing the impact of climate change if 
they are linked to biophysical climate information. At the same time, researchers and 
producers outside the statistical system should be informed about the procedures for 
accessing offi cial statistics to take advantage of data exchange opportunities. When 
assessing statistics and data on mitigation as climate change prevention, it should be 
noted that, in general, the indicators and variables needed to measure climate change 
and adaptation to these changes depend on the specifi c needs of users. Typically, 
information in the following areas is of interest: 
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subsidies (e.g., for the development of green technologies and reduction of 
fossil fuel use); 

turnover and employment in green sectors (e.g., industries using renewable 
energy sources, electric transport, etc;)

research and development: funding for research and development related to 
the green sector or climate mitigation; 

energy effi ciency: energy use per unit of human activity;
renewable energy: the use of renewable energy sources (solar, wind, hydro, 

geothermal and biomass); 
emissions to turnover/gross value added ratio for economic sectors to assess 

the highest growth potential and emission reduction potential; 
environmental taxes, including energy, transport, pollution and resource 

taxes; 
environmental protection expenditures in terms of climate-related activi-
 ties, e.g. expenditures on coastal erosion control, generally mitigation 

expenditures; 
land use management: reduction and avoidance of deforestation, forest 

management, afforestation and reforestation; 
mitigating more indirect causes of climate change, such as population growth, 

urbanisation and emissions-intensive industries. 
Climate change mitigation policies are aimed at reducing GHG emissions, 

increasing carbon stocks, switching to renewable energy sources and improving 
energy effi ciency. It is also interesting to quantify the impact of policies and regulatory 
measures on mitigation. For example, in the EU, environmental policy requires, among 
other things, monitoring emissions reductions in the emissions trading system and 
reducing the number of vehicles that do not meet new emissions effi ciency standards, as 
well as developing emissions inventories and better data on environmental costs [67]. 

The EU's energy and climate policy framework until 2020 (inclusive) focused 
on three main goals: 1) a 20% reduction in GHG emissions; 2) a 20% increase in the 
amount of energy coming from renewable energy sources; 3) a 20% increase in the 
energy effi ciency of stationary sources of pollution. All these measures require their 
calculation using high-quality reliable statistics [68]. The above goals are part of the 
EU's broader ten-year policy, the Europe 2020 Strategy for smart, sustainable and 
inclusive growth [69]. Monitoring progress under Europe 2020 requires not only 
tracking emissions, but also assessing the impact of climate policy on economic growth 
and vice versa. This type of policy analysis involves combining climate, energy, and 
economic indicators, going beyond offi cial targets. 

This is especially true for in-depth studies of sectoral trends, where statistics are 
often unavailable or, if available, not always comparable. In addition, a number of 
climate change mitigation indicators will be needed to monitor the development of 
energy technologies within the framework of the European Energy Security Strategy. 
These indicators will characterise the transition to new and innovative next-generation 
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technologies, including, for example, second-generation biofuels; smart grids; smart 
cities; electricity storage and electromobility; carbon capture and storage; heating and 
cooling. 

In 2030, the EU will review its climate and energy policy objectives related to 
climate change mitigation. Policy-makers also require fi nancial statistics to monitor, for 
example, fi nancial support and the level of technology transfer to developing countries, 
carbon taxes, emissions trading and other mechanisms for fi nancing climate change 
mitigation. 

It is also necessary to control carbon sequestration and storage (i.e. emissions, 
sequestration and storage of CO2 from industrial and energy sources). Information on 
emissions trading in the EU is an example of mitigation data that is currently being 
recorded by national governments, but this data is not required to be collected as part of 
offi cial statistics. Reliable data on the use of economic instruments should be included 
in government fi nance and national accounts statistics. The main users of the data are 
specialised professionals and academics, as their research and studies contribute to 
the development of measures and research in this area. Analysing the effectiveness 
of migration measures often requires combining data from different statistical fi elds. 

Hence, the NSS should play an active role in providing or producing their 
statistics. Of course, not all of the necessary statistics have a suffi cient level of detail 
to be able to assess the effectiveness of actions that have a particular impact on climate 
change mitigation. Therefore, researchers and other users should examine the NSS data 
and link it to other data sources, such as information on mitigation measures. 

Depending on the expected types of climate change impacts in the country, the 
relevant information may generally include any of the following:

characteristics of the population at high risk of natural disasters by type (e.g. 
hurricanes, fl oods) due to climate change;

statistics on large infrastructure facilities (ports, airports, bridges, electricity 
and water supply networks, etc.) that are at risk of damage from natural 
disasters; 

benefi ts and costs of climate change adaptation measures by country or region; 
expenditures on NPS protection aimed at addressing climate change through 

action planning and policy development;
changes in water fl ows, water sources, fl ood and/or drought risks; 
agricultural statistics (agricultural land area, crop and livestock productivity, 

water use, agricultural resources, soil and land use management, crop 
diversifi cation, disaster resilience, etc.). 

National adaptation strategies usually contain a list of measures, but not all of them 
can be quantifi ed (e.g., educational work, which is important for effective adaptation 
of individuals to climate change). It should be noted that these strategies require 
comprehensive information and are aimed at increasing the level of preparedness of 
the population, sectors or regions that are at risk of being affected by climate change or 
may be directly affected by it. Adaptation policies require data on the vulnerability of 
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industry, infrastructure and society to climate change impacts, especially in high-risk 
areas and among poor communities.

In addition to knowing what biophysical impacts have occurred (e.g. fl oods, 
droughts, heat waves, reduced rainfall, sea level rise and glacier disappearance), 
decision makers need statistical information about the regions and communities 
affected. To develop adaptation measures, there is a growing need for specifi c and 
detailed data that can be provided by other producers or researchers.

Understanding the spatial dynamics of population composition and characteristics 
is crucial for building resilience to climate change at the local, national and regional 
levels.

In 2005, Eurostat produced a monitoring report on the EU's sustainable 
development strategy, which provides statistics related to climate change and energy. 
This report includes the following indicators: 

actual GHG emissions and the gap between current indicators and offi cial 
targets; 

intensity of GHG emissions in the energy production process; 
average global surface temperature;
fuel and energy consumption for GDP production;
electricity from renewable sources; 
share of renewable energy consumed as fuel in the transport sector; 
combined heat and power production; 
current energy tax rate. 
NSSs rarely collect data on climate change-related disasters, but there are some 

exceptions. For example, the Ministry of Statistics and Programme Implementation 
[70], in collaboration with the National Disaster Management Institute in India, has 
created a database of disaster statistics. 

According to the UNECE survey, statistics on the atmosphere and climate, 
terrestrial ecosystems, biodiversity and human health are currently covered by the NSS 
in seven countries, and on freshwater quality and biodiversity in six countries. Marine 
biodiversity and ecosystems are analysed in fi ve countries; economic impact - in three 
countries, and the cryosphere - in only two countries. In turn, the survey results for the 
Scandinavian countries show a wide range of climate change indicators that can be 
produced using available statistical data. For example, in 1999, the Nordic Energy and 
Environment Cooperation Group prepared a description of potential climate change 
indicators based on these data. The report [71] also analysed the signifi cance of the 
selected indicators for the Nordic countries. In the UNECE study, some NSSs described 
their current priorities for the development of climate change-related statistics as 
follows:

impact on climate change: 
● the impact of climate change on human health;
● economic impacts of climate change; 

mitigation of climate change:
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● costs of mitigation; 
“green” renewable energy;

● transfers;
● taxes; 

climate change adaptation: 
● perception of climate change; 
● adaptation costs. 

A number of NSSs reported that they are planning to create a set of climate change 
indicators and are identifying the necessary statistics for this purpose. Others do not 
have such plans because they are either continuing consultations within the country 
involving different institutions or because these statistical agencies have been waiting 
for the defi nition of an international framework of climate change indicators.

Some NSSs also reported that they disseminate climate change indicators, 
including those produced by other agencies, by publishing these data in statistical 
yearbooks, news releases or in their databases. However, most often these indicators 
are published in thematic publications related to sustainable development or the 
environment. 

The conclusion of the UNECE survey is that the experience of the NSS with
climate change-related statistics is very different. Offi cial statistics have begun to 
collect data and study phenomena even without prior general guidance or opportunities 
to share experiences. There are numerous sets of indicators being developed to monitor 
national climate change adaptation strategies, often calculated without standardised 
definitions and methodologies. This is the case, for example, in Finland, France, 
Germany, the Netherlands, the UK, Spain and other countries. 

NSSs are considering publishing key statistics that users could analyse in relation 
to climate change. An example is a set of indicators based on statistics provided by 
the World Bank. The set contains, for example, changes in the proportion of urban 
population that experts can link to climate change. Many NSSs have begun to develop 
SEEAs as a tool for integrating economic and environmental data to facilitate climate 
change analysis. The SEEA contains a system of components, such as material fl ow 
accounts, input-output tables, land use and water accounts, that are relevant to climate 
change research. The gradual development of integrated environmental-economic 
accounts related to climate change is an important strategic direction of the NSS. 
International organisations combine these indicators, which are mainly provided by 
national statistical systems. The World Bank data cover, for example, climate systems, 
climate impacts, greenhouse gas emissions, energy use, etc. [72]. 

To this end, cooperation with the National Commission for Development and 
Reforms (which is the national GHG inventory organisation) was organised and a 
system of 36 indicators was developed to measure 

1) climate change and its impacts 
2) adaptation to climate change; 



The Statistical Assessment of Sustainable Development:  Some Key Dimensions

138

3) greenhouse gas emissions; 
4) fi nancing, standard setting and management of these changes. 
Improvement needs related to climate change statistics include: 
improving the timeliness of data and greater regularity of collection; 
longer time series (e.g., obtaining data from 1990 onwards to match the time 

series of national emission inventories) 
more detailed information on economic sectors and geographical disaggre-
 gation;
linking data by statistical area for integrated analyses requiring datasets using 

consistent structures and scope; 
improving the accessibility of data that is currently scattered across organi-
 sations;
improving interpretation, especially for complex scientifi c data.
Improving the existing statistical data in the above areas is of great impor-

tance, as the introduction of new statistical surveys and processing of their results is 
quite expensive. 

In terms of signifi cant data gaps, the EU Group on measuring progress, well-being 
and sustainable development has identifi ed indicators based on emissions accounting 
and indicators related to climate change mitigation and adaptation as priorities for 
climate change. 

The group of data, the need for which exists but is currently largely unmet, 
includes: 

economic data related to climate change, allowing to quantify the economic 
impact of climate policy (taxes, employment, entry into the green sector, etc.); 

energy consumption by households; 
climate change-related fi nancial assistance targeted at developing countries; 
data on resilience, vulnerability and risk assessment of the population;
mortality from heat waves. 
Experts from the United Nations Environment Programme have compiled 

a general list of environmental data gaps, many of which relate to climate change 
policy. The UNEP's Strategy for Environmental Observation and Assessment notes, 
for example, that global environmental conventions on climate, biodiversity and 
desertification require the collection of more detailed information on energy use 
patterns and GHG emissions, ecosystem functioning and human activities that cause 
land degradation. 

Other producers of climate statistics, such as meteorological institutes and
environmental agencies or ministries, collect information on the physical envi-
ronment (atmosphere, weather, hydrology, terrestrial and marine ecosystems, etc.). 
Existing environmental statistics may not follow consistent methodologies as they are 
developed by different organisations. 

The NSS should facilitate the use of existing offi cial climate change statistics 
by other information producers. As noted above, if the latter do not have a clear 
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understanding of the available official statistics, duplication of data collection 
activities may occur. For example, the national communication to the UNFCCC 
requires submission of extended information in addition to emissions, much of which 
is available in the statistical system. This includes data on socio-economic changes, 
national circumstances, the impact of policies and measures on emissions, basic data 
used for emissions projections, vulnerability, financial resources and assistance, 
technology transfer, education, training and public awareness. Compliance with these 
requirements, which have remained unchanged for a number of years, can be seen as 
a priority for the NSS. 

Understanding data gaps is also important, as data availability varies greatly 
from country to country. Common issues that need to be addressed to reduce these 
gaps include: 

assessment of the impact of climate change on key economic sectors (e.g. 
tourism) and social sphere; 

mitigation: the cost of cross-sectoral measures, financial resources for 
mitigation and technology transfer;

adaptation: measures taken to minimise the adverse effects of climate change 
and disasters; vulnerability assessments (e.g. health and biodiversity); 
fi nancial resources for adaptation, investments, etc..

Offi cial statistics are often based on sample surveys that do not provide suffi cient 
detail. In some cases, data can be obtained from administrative registers compiled by 
other government agencies or statistical producers. These registers usually provide 
more detailed coverage of the population under study, but contain only a limited 
number of variables. 

Climate researchers and analysts can improve the contribution of offi cial statistics 
by addressing climate change issues based on NSS data. This requires removing 
obstacles to combining offi cial statistics with other climate data. Although this is not 
the responsibility of the NSS, they should facilitate the sharing of multiple datasets and 
ensure that users can access offi cial statistics in a format that allows them to be linked 
to other data. Offi cial statistical datasets should be compatible and complementary. 
The NSS can contribute to better consistency of data provided by other producers. 
In addition, NSSs should continuously improve the quality of existing data, which is 
important for climate change analysis, and make them more accessible. 

Linking the data would allow analyses of, for example, the impact of climate 
change on human settlements, households, housing conditions, morbidity and 
mortality. More targeted information is needed on the risks of epidemics (airborne, 
waterborne and other diseases), morbidity and mortality associated with extreme 
climate events (e.g. heat waves, fl oods) and the maximum capacity of hospitals in the 
country. 

The availability of methodologically consistent data on population statistics will 
help to assess the pressure on the climate through population dynamics, migration, 
urbanisation, transport and consumption. Tourism statistics will help to predict the 
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reorientation of tourist fl ows due to climate change and assess the associated losses and 
benefi ts in terms of the region's attractiveness to tourists. Transport statistics will be 
useful for identifying the vulnerability of transport infrastructure to climate extremes. 
Policy shifts towards cleaner technologies, climate protection and sustainable use of 
natural resources are expected to lead to structural changes in the labour market. These 
changes will also require the development of new skills among workers, which should 
be monitored using education statistics. Employment statistics will help to document 
the transition to green jobs, and income statistics linked to climate data will allow to 
analyse the impact of climate change on household economic well-being or poverty.

Economic statistics, especially emissions-related data on GDP and gross national 
income, will help assess resource effi ciency and carbon intensity of sectors, as well 
as the contribution of different sectors to GHG emissions. Improved data linkage 
will facilitate the analysis of the vulnerability of sectors to climate change, as well as 
changes in the conditions of agriculture, fi sheries and forestry. Construction statistics 
describe measures taken to repair damage caused by extreme climate events. Energy 
statistics, refl ecting the dependence and vulnerability of critical infrastructure to 
climate change, will also allow analysing the availability of traditional energy 
resources (reserves and changes due to new discoveries, production, catastrophic 
losses, revaluation, etc.), as well as renewable energy sources, renewable energy 
consumption.

Price statistics are important for monitoring the effectiveness of climate change 
mitigation and adaptation measures through, for example, oil, energy and food prices. 
Banking, insurance and financial statistics allow for the assessment of insurance 
coverage as a measure of resilience to extreme climate events. Public expenditure 
statistics can be useful for identifying measures to fi nance climate change mitigation 
or adaptation. 

Data on science, technology and innovation are particularly useful as tools for 
assessing the effectiveness of technology transfer and the development of green 
technologies internationally. 

Environmental statistics and related accounts are the basis for studying climate 
change, as they provide information on environmental protection (taxes and subsidies, 
trade permits, certifi cates, etc.), water resources and their use, waste, land use and 
cover, soil characteristics and degradation, carbon sequestration by plants and 
soils, pollutants, environmental and biodiversity status, protected areas and species, 
ecosystem vulnerability, etc. 

It is often official statistics that keep track of environmental revenues and 
expenditures. The NSS cannot fi ll all of the above data gaps, but facilitating access to 
data for all user groups and developing new types of services, such as selecting the type 
of search engine access to statistical microdata, will be useful for both respondents and 
users of statistical data. 

There are also major challenges to the capacity of countries to collect climate 
change-related statistics, which impairs data availability. The IPCC, for example, 
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points to a signifi cant lack of data on the impacts of climate change in developing 
countries. This creates diffi culties in assessing the costs of adaptation, fi nancing the 
costs of ongoing environmental protection measures and investments. 

Climate change-related statistics cover a very wide range of data, covering all 
areas of the statistical system. Most offi cial statistics are not collected specifi cally for 
climate analysis, and thus the NSS needs to better understand the needs of users to 
target their efforts effectively. Data gaps should be identifi ed together with the main 
users of climate change-related statistics.

2.6.  Statistical study of climate change 
           in Ukraine under conditions of martial law

So far, the war in Ukraine has led to large-scale destruction and mass deaths. Of 
course, there will be much more of them, as the military confl ict continues. Any war 
causes enormous damage to the environment and the current situation is no exception. 
Although the fi ghting is still ongoing, it has already led to a signifi cant deterioration 
in the environment and agricultural land, as the destruction of the chemical industry, 
oil refi neries, fuel storage facilities and fossil fuel consumption during hostilities has 
led to huge greenhouse gas emissions (hereinafter - GHG) into the atmosphere of the 
planet. But in addition to emissions of hazardous substances, we should expect long-
term losses due to the collapse of global efforts and measures to slow down the pace 
of climate change on the planet.

Due to the ongoing hostilities, it is now diffi cult to assess the damage done to the 
country's natural environment, so improving the organizational and methodological 
framework for statistical production of climate change indicators to assess existing 
losses is one of the main tasks today.

An integrated approach is needed to effectively produce statistical infor-
mation on environmental processes during a military confl ict.Today, the priority issue 
is to ensure the ability of the environmental and economic system of the country to 
develop in conditions of war, and this requires high-quality statistical information that 
will enable a full and reliable assessment of environmental losses.

As a result, there is an increasing need to modify the system of collecting and 
processing statistical information in order to assess climate change and to increase the 
requirements for existing statistics, including those regarding natural capital. 

Appropriate changes to metadata should be made using a proper set of rules. Faced 
with reality, we need to adapt to changes and their consequences, primarily through the 
rational management of water resources, reducing the use of other natural resources. 
But we will be able to control all this only when we have high-quality statistics to 
make informed decisions in a state of war and to develop an effective environmental 
policy. 

The next step should be the development of new technologies that will facilitate 
both adaptation to climate change and the implementation of effective mitigation 
measures.
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In recent decades, even before the onset of hostilities, climatic conditions in 
Ukraine have been changing signifi cantly, causing increased risks to human health 
and life, natural ecosystems and sectors of the economy. Thus, warming leads 
to: sudden changes in weather; increase in frequency and intensity of dangerous 
natural hydrometeorological phenomena both in a warm season (showers, thun-
derstorms, squalls, hail, long hot periods), and in cold (heavy snowfalls, ice, diffi cult 
deposits); increasing the frequency and intensity of droughts and expanding the areas 
covered by them; reduction of river runoff in the south and south-east of Ukraine, 
increase in the intensity of fl oods on the rivers of the west of the country (Prykarpattia 
and Zakarpattia (Subcarpathia and Transcarpathia)), especially in the Dniester river 
basin; changes in the annual distribution of river runoff.

Climate change is a threat and poses a huge challenge to society. Better understan-
ding of all aspects of it through monitoring, modeling, analysis and reporting is crucial 
to identify best practices. Demands for environmental information in modern society 
are high, so government statistics bodies play an important role as major producer of 
high quality data.

Scientifi c research often gives a picture of a particular issue at a particular point 
in time. Such research is certainly important for understanding this issue and ways to 
address it, but it does not always provide an understanding of how this phenomenon is 
developing in dynamics.This is where offi cial statistics are of particular value, given 
that the development of long consecutive time series is the main competence of the 
national statistical system (NSS) of the country [31,73].

Offi cial statistics involves the development of methods for adjusting data for 
comparability of changes over time, for example, by taking into account seasonality, 
price variation, temperature, etc. When such adjustments are made, the infl uence of 
a known source on data change is eliminated and only changes caused by unknown 
sources of impact and natural changes remain. This type of data processing is important 
in the study of climate change, because by definition it is an issue that requires 
assessment over time, and therefore benefi ts from the use of long time series available 
in the NSS. The statistical system also has methodologies, techniques and procedures 
todevelop statistics that are internationally comparable. This is done through a global 
institutional infrastructure that harmonizes definitions, classifications and data 
collection processes between countries. In addition, the main goal of the statistical 
system is to create quality statistics for the needs of society. Offi cial systems of the 
countries of the world have developed their own methods of data collection to improve 
their reliability and timeliness, so statistical agencies can help, in particular, to satisfy 
requests for timely information on climate change [8, 22].

Scientific research emphasizes the importance of statistical assessment of 
socio-economic aspects of climate change and its impact for sustainable deve-
lopment [74,75]. In this context, the NSS of Ukraine provides statistics for the creation 
of GHG emission inventories (cadastres) in order to provide a broader and more 
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reasonable assessment of the socio-economic aspects of climate change. Recently, 
official statistics has increasingly focused on the issues of the environment and 
climate, giving preference to the development and improvement of methodologies 
and processes for compiling environmental accounts for the economic measurement 
of natural resources, energy, waste, water resources and emissions to the atmosphere, 
as well as environmental protection costs [27-29]. However, despite the many 
competencies of the statistical system for measuring climate change, existing offi cial 
statistics does not always use its potential to assess climate change.

Considering climate change statistics as a tool for infl uencing decision-making in 
this area, we will determine how to improve statistical accounting relative to climate 
and climate change. A change from a statistical standpoint is the difference between 
two observations (usually an absolute or relative difference between the values of 
indicators at different points in time). Qualitative measurement of change requires 
consistent and comparable data collected over a long period of time. In general, 
existing offi cial statistics are not developed to analyze climate change. Therefore, the 
NSS needs to be transformed to better respond to the need for data and assessment 
regarding climate change. This will certainly requires new ways of disseminating 
offi cial statistics, collecting data, and also may lead to organizational changes in the 
statistical system.

The statistical system of Ukraine currently offers a lot of data on different 
areas of socio-economic and environmental life of the country, but often does not 
pay much attention to preventing duplication of data and measuring the relationship 
between these areas of statistics. Defi ning and modeling interactions is the work of 
economists, scientists, analysts, experts of state ministries, etc., who are outside the 
statistical system [2; 16]. The main elements climate as a system consisting of several 
components (atmosphere, hydrosphere, etc.), their interaction; taking into account the 
fact that climate change ultimately affects both the natural environment and the socio-
economic aspects of human life.

In the context of the quality of statistical information, given the national 
differences in the list of pollutant emissions, it is necessary to emphasize the differences 
between the national system of indicators and the accounts of air pollutant emissions 
collected by the United Nations Economic Commission for Europe. For this purpose, 
within the framework of the air emissions account, an appropriate section entitled 
“Combined Indicators” has been created. In addition, it should be noted that in all 
accounting systems, emissions are usually determined by estimation (i.e., calculation) 
rather than measurement. At the same time, all accounting systems consider 
anthropogenic, i.e.,human-caused, emissions into the atmosphere, and, as a rule, do 
not take into account emissions from natural sources.

Concepts for coverage of emission sources are defi ned: national inventories cover 
GHG emissions and their absorption within the national territory and coastal areas over 
which the country has jurisdiction.In this case, emissions from the use of fuel by road 
transport are included in the emissions of the country in which the fuel is sold, not the 
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country in which the vehicle is used, as fuel sales statistics are widely available and 
usually much more accurate.

In turn, the UNFCCC inventory covers six types of GHGs, for which certain 
quantitative targets have been set: CO2; N2O; CH4; HFC; PFC; SF6. The fi rst three are 
individual substances, and the rest are groups of substances called F-gases (fl uorine-
containing gases). In 2015, another substance was added which is not currently 
included in the emissions accounts: – nitrogen trifl uoride (NF3).

Emissions of all GHGs can be summed uptaking into account  their global 
warming potential, and for each type of GHG emissions are recalculated using specifi c 
global warming coeffi cients that refl ect the gas potential in CO2 equivalents. CO2 
emissions from biomass are recorded as a “Reference” item in the UNFCCC inventory. 
It should be noted that the UN inventories for information purposes also cover 
emissions of NOx, CO, NMVOC and SO2, but this information is not used to monitor 
the achievement of environmental policy objectives. In order to evaluate it, the relevant 
registration of these substances is carried out in the inventory of the Convention on 
Long-range Transboundary Air Pollution (United Nations Statistics Division).

According to the data of the State Statistics Service of Ukraine, during 2021, 
109,1 million tons of carbon dioxide were released into the country's air due to the 
production activities of enterprises, which is 12,2 million (or 12,2%) less than in 2020, 
according to [76].

CO2 emissions from the production activities of stationary sources of pollu-
tion occur in the following main sectors of the economy (sections KVED-2010):

supply of electricity, gas, steam and conditioned air; 
process industry;
mining industry and quarrying;
agriculture
The largest volumes of CO2 were emitted by enterprises of section D “Supply 

of electricity, gas, steam and conditioned air” – 56,2 million tons, which is 52% of all 
emissions volume (Figure 2.7, according to (State Statistics Service of Ukraine, 2022).

The largest amount of 9470,2 thousand tons of CO2 emissions (8,6% of to-
tal emissions in the country) came into the air in 2020 from the metallurgical plant 
“Arcelor Mittal KryvyiRih”, as well as from the Zaporiuzhzhia metallurgical plant 
“Zaporizhstal” – 6631,8 thousand tons (respectively 6,1%). It should also be noted 
that the fi ve largest industrial enterprises, which are among the 10 largest polluters in 
Ukraine, are located in Donbas area, where active, fi erce fi ghting is currently taking 
place. They are:

1) Kurakhiv thermal power plant;
2) Mariupol Metallurgical Plant named after Ilyich; 
3) Azovstal metallurgical plant; 
4) Slavic thermal power plant “Donbasenergo”; 
5) VuglegirskCentrenergo Coal Mine Thermal Power Plant.
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Figure 2.7. Structure of carbon dioxide emissions by main sections 
of KVED-2010, Ukraine, 2021, million tons

Source: built by the authors according to (State Statistics Service of Ukraine, 2022).

During 2021, the above-mentioned enterprises generated a total of 19,361.5 
thousand tons of CO2 into the country’s air, which is 17,7% of all national emissions.

As a result of the study, it was found that the largest GHG emissions, namely, 
of carbon dioxide, per capita were generated in the Zaporizhzhia region – 7740,0 kg, 
Ivano-Frankivsk – 7479,9 kg, Dnepropetrovsk – 6480,7 kg (Figure 2.8.).

Figure 2.8. GHG emissions by regions (oblasts) 
per unit area and per capita, 2021 

Source: Built by the authors according to (State Statistics Service of Ukraine, 2022).
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Thus, climate change research is a complex and complicate process in which 
qualitative statistical data on emissions of hazardous substances, including greenhouse 
gases, as well as other inter-sectoral data and statistical calculations are really impor-
tant. Improving and modifying the collection, processing of data and additional 
calculations is a requirement of today and should provide up-to-date and timely 
information for environmental policy decisions.

On the whole in order to further achieve the effectiveness of environmental impact 
assessment, the implementation of the following methods and measures deserves 
attention: 

1) Engaging the necessary experts through partnerships.
2) Familiarizing the staff with GHG emission inventory methodologies and 

explaining the need for appropriate cooperation between inventory compilers 
and offi cial statisticians.

3) Expanding knowledge, developing methodologies and tools for obtaining 
and using geographic data throughout the whole statistical system, including 
through the organization of appropriate cooperation with specialists in 
geospatial information. 

4) Ensuring the effective  international exchange of knowledge and skills 
between NSSs.

Conclusion: The focus of offi cial statisticians should therefore be on what is 
measurable and contributes to the efforts of analysts to identify and assess the impacts 
of climate change. The role of the NSS is not to analyze impacts, but to provide 
information and content for them. The scope of climate change statistics, as defi ned 
by the ANC approach, includes components related to the atmosphere, marine, forest, 
freshwater and terrestrial ecosystems, agricultural ecosystems and land . In order to 
improve the existing system of statistical accounting and assessment of climate change, 
it is necessary to recognise that SEEA is of particular value because it is implemented 
on the basis of an internationally accepted statistical standard and by integrating 
economic and environmental data. 

Climate change research is a complex and challenging process in which high-
quality statistical data on emissions of hazardous substances, including GHGs, as well 
as other cross-sectoral data and statistical calculations play a crucial role. Improving 
and reformatting data collection and processing and performing additional calculations 
is a current requirement and should provide relevant and timely information for 
political decision-making in the environmental sector. In addition, there is a need to 
create a system of indicators to describe the environmental aspect of sustainability, 
including climate change. Complementing gross domestic product with other statistics 
(e.g. on climate change) is also an initiative of the EU Commission. Currently, the EU’s 
Sponsored Group on Measuring Progress, Well-being and Sustainable Development 
for Evaluation has selected further improvement of the climate change indicator 
system among its priorities. Offi cial statistics can become more useful for analysing 
the impact of climate change if they are linked to biophysical climate information. 
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At the same time, researchers and producers outside the statistical system should be 
informed about the procedures for accessing offi cial statistics to take advantage of data 
exchange opportunities. 

Our task today, especially during the period of martial law, is to carry out a 
qualitative statistical assessment, develop and improve existing approaches to building 
a system of natural capital accounting indicators, which in turn characterise climate 
change and adaptation to these changes. A clear and comprehensive statistical approach 
is needed to improve the methodological foundations of statistical accounting and 
assessment of environmental indicators of climate change. Statistical assessment can 
help to obtain as complete a picture as possible of the functioning of such a complex 
phenomenon, to develop measures aimed at reducing its negative impact on the 
environment and, as a result, to offset the negative effects of climate change on our 
planet.
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3.1. Historical overview

The consumer price index is the barometer of the consumer society. On the one 
hand, consumer behavior depends on the tendency to substitute more expensive goods 
and services with less expensive ones, and on the other − on their subjective utility for 
consumers. The perception of utility is individual, and due to a number of factors, it is 
variable over time. The population’s awareness of the issues of sustainable develop-
ment changes its consumer behavior, each generation has consumption patterns differ-
ent from the previous ones, aimed at reducing consumer pressure on the environment 
and the planet’s resources.

3.1.1. The consumer price index issues under martial law

This issue is relevant for Ukraine not only in terms of the CPI methodology, but 
also in light of the current limitations in obtaining primary data due to the war un-
leashed by the Russian Federation against Ukraine. In conditions where the sources of 
primary information are partially or completely inaccessible, offi cial statistics requires 
a revision of the entire paradigm of index compilation starting with the collection of 
primary data to the method of their aggregation.

War is the antithesis of sustainable development and has an extremely negative 
impact on all its aspects, slowing down and even making it impossible. Military ag-
gression causes enormous physical, economic, environmental and moral damage to 
the country that suffers from this aggression. The population, the environment and the 
economy suffer catastrophic and often irreversible losses.  The statistical capacity of 
a country where hostilities are taking place is also adversely affected and signifi cantly 
limited, and the global quality of statistical information is decreasing.

The consequences of the war for the economy depends directly on the nature and 
scale of hostilities, the resilience of the economy and the effectiveness of state policy 
on managing war challenges, as well as on the international assistance.

SECTION 3

CONSUMER PRICE INDEX: 
CHALLENGES UNDER MARTIAL LAW 
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In terms of the consumer price index, the war leads to profound negative conse-
quences in the production, supply and commodity circulation, and in the living condi-
tions. During prolonged military aggression, when all kind of infrastructure and enter-
prises can be physically destroyed and business massively shut down, there is a critical 
disruption in supply chains. The cost of production and supply constantly increases 
while the national currency depreciates and the fi scal policy is often unfavorable, both 
for the producers and population. In such circumstances and with the growing energy 
price, infl ation intensifi es and the cost of living is gaining signifi cant values. 

The physical damage to the production and residential sectors occurs in conditions 
of mass population migration leading to an increase in unemployment. The population 
migration from dangerous regions leads also to qualitative and quantitative demo-
graphic shifts resulting in the regional and national structural changes of consumption 
and high volatility of the consumer price index.

Altogether reduces real population incomes and purchasing power while the state 
is often unable to implement a pricing policy to protect the vulnerable population. As 
a result, the level of the consumer confi dence decreases critically. 

The political decision process requires timely and high-quality data from price 
statistics. However, offi cial statistics are subject to signifi cant limitations. Zones of 
active hostilities are suffering from the destruction of the infrastructure needed for 
statistical activities and the migration of qualifi ed statistical personnel. These zones 
are also dangerous or physically inaccessible for statisticians. 

3.1.2. Fhe international initiatives for the consumer price index

The existing challenges for the Consumer Price Index (CPI) are due not only to 
the current crisis situation, but have formed against the background of the inherent 
problems of this statistical indicator, which has existed since its inception. The CPI is 
one of the oldest statistical indicators, which is always in high demand and scrupulous 
attention from society.

The CPI has gone through various stages of its development, both in terms of 
theoretical justifi cation and methodological provision, and in terms of its practical 
implementation. The International Labor Organization (ILO) proposes the following 
general periodization of CPI development [29]: 

the end of the XIX – the beginning of the XX century: the beginning of 
centralized work on the construction of the CPI; 

the period between the First and Second World Wars: the fi rst offi cial CPI 
estimates; 

the middle of the twentieth century: active research and organizational work 
to improve the CPI; 

sixties of the twentieth century: the beginning of large-scale work on the 
unifi cation of the CPI methodology and the development of international 
standards; 
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seventies of the twentieth century: adaptation of the CPI for various kinds 
of political, economic and social purposes and, as a result, a significant 
expansion of the family of consumer price indices; deepening research for 
methodological support;

eighties of the twentieth century: signifi cant contribution of the ILO to the 
level of CPI standardization; 

1990–2000: concentration of efforts of international organizations and 
national statistical services on improving the quality of CPI estimates; 

modern period: a paradigm shift in the collection of primary data for the 
construction of the CPI.

The first large-scale statistical work on the construction of the CPI began in 
many Western European countries at the end of the nineteenth century [14], although 
interest in the evolution of the price level and its possible measurement and work on 
the corresponding theoretical justifi cation dates back in Europe to 15th century. The 
time series of offi cial statistical publications of the consumer price index for individual 
countries is more than a hundred years, although, the coverage of the index and its 
methodology have changed signifi cantly during this time. In many countries, the fi rst 
offi cial CPI estimates were initiated between the First and Second World Wars. For 
example, we can mention such countries as France (1914), the USA (1919), Great 
Britain (1919), Switzerland (1922), Spain (1936).

At the time of the 1925 resolution of the International Conference of Labour 
Statisticians (ICLS), the main objective of the CPI was the recalculation of wages to 
compensate for the rising cost of living, so the fi rst set of standards referred to cost-of-
living indices rather than the CPI [25].

Price statistics was further developed in the late forties of the XX century. During 
this period, signifi cant research and organizational work was carried out to improve 
the representativeness of the index, increase its reliability and accuracy, as well as 
increase the frequency of surveys. At the same time, due to the frequent interchangeable 
use of the terms “cost-of-living index” and “consumer price index”, there were some 
misunderstandings about the purpose and essence of the index. In 1947, the ICLS 
adopted a new resolution in which the main purpose of the index is to measure changes 
in the level of retail prices paid by consumers. In this defi nition, the index refers only 
to retail prices and only to goods that are purchased by the population for their own 
needs, that is, for fi nal consumption.

The next stage in the development of price statistics is characterized, on the one 
hand, by further improvement of the methodology and organization of the index, and on 
the other hand, by the expansion of the scope of its application, namely, for the defl ation 
of macroeconomic indicators, adjustment of the state policy of prices and incomes of 
various social groups. At the international level, a deep revision of existing approaches 
to constructing the CPI was carried out, which revealed signifi cant differences between 
countries on this issue. The need to produce comparable statistical data against the 
background of intensifi cation of international cooperation in the 60s of the last century 
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naturally required the standardization of the methodology of the consumer price index. 
At the same time, signifi cant criticism of the index raised the question of the need to 
take measures that would help increase public confi dence in it. 

In view of these two points, the resolution adopted at the 10th ICLS provided the 
following practical conclusions and recommendations [5]: 

1) the CPI cannot meet its purpose if the purpose of measuring price changes 
is not clear and does not inspire public confi dence. Therefore, in order to 
inform the public, the description of the relevant concepts, the disclosure 
of definitions and the procedures for measuring the CPI should be as 
comprehensive and accessible to users as possible; 

2) it is appropriate to compile separate indices for different economic sectors 
and social groups, geographic areas and different household sizes.

The resolution also emphasizes the need for: 
timely updating of the weighting system in cases where the consumption 

model shows signifi cant structural shifts; 
control of the reliability of household data for the calculation of the weight 

structure based on retail trade statistics, the System of National Accounts 
(SNA) and supplementing the data by periodic household expenditures micro-
surveys;

timely review and updating of the list of trade establishments and represen-
 tative goods;
the use of more precise specifications for the observed goods and the 

registration of the actual market prices paid by consumers; 
proper processing and, if necessary, adjustment of seasonal goods;
inclusion in the CPI of the value of the owner-occupied dwelling.
This resolution also decided to use only the term “consumer price index” instead 

of the two previously common ones, namely the cost-of-living index and the so-called 
net price index.

The next stage of adaptation of the CPI for various political, economic and social 
purposes was marked by both a signifi cant expansion of the family of consumer price 
indices and the deepening of methodological studies. In 1978, in order to exchange best 
practices in the fi eld of price statistics, the fi rst meeting between the UNECE and the 
ILO was held at the initiative of the ILO, which subsequently acquired regular status.

The main issues discussed at this meeting were such as:
concepts and methods for constructing the weight structure of the index and 

for determining the price of consumer durables, including housing; 
weighting and pricing of housing occupied by its owner; 
consumer credit, insurance, taxation;
replacement and adjustment of qualitative changes in goods; 
seasonal goods (seasonal changes in prices and seasonal changes in 

consumption patterns).
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Consecutively, the ILO prepared a number of documents that made a signifi cant 
contribution to the level of standardization of the CPI: 

1987: Resolution 14 of the ICLS, which contained explanations on most of the 
above problematic issues; 

1985: Labour Statistics Convention, No. 160 and its Recommendation No. 170. 
1989: Guidance on CPI and the Implementation of Standards in Statistical 

Practice [31].
For the period 1990–2000. the concentration of efforts on improving the quality 

of CPI estimates is characteristic. The issue of CPI quality was also considered in the 
context of the overall quality of offi cial statistics.

Numerous criticisms of the CPI methodology have led to an in-depth revision 
of existing methodological approaches, the most striking result of which was the 
publication of the report of the Boskin Commission in the United States. The Boskin 
Commission, officially called the Consultative Commission on the Study of the 
Consumer Price Index, was appointed by the United States Senate in 1995 to study 
possible bias in the calculation of the consumer price index in the United States. The 
Commission’s fi nal report was entitled “Towards a More Accurate Measure of the Cost 
of Living” and was published in December 1996 [30]. The Commission identifi ed the 
following possible sources of index bias:

1. Substitution bias. Occurs when a fixed consumer basket does not reflect 
the fact that in the case of a change in relative prices, the change in consumer choice is 
relatively smaller for more expensive goods. 

2. Bias in the substitution of trade establishments. Occurs when the transition to 
cheaper retail establishments is not carried out properly. 

3. Bias in accounting for quality changes. Occurs when improvements in product 
quality are not accurately accounted for or not taken into account at all. 

4. Bias in accounting for new products. It arises in the absence of a procedure 
for including new products in the consumer basket or the implementation of such a 
procedure with a signifi cant delay.

The impact on the fi nal result of the choice of the general formula of the index 
and its sub-indices, as well as the relevance of the weight structure and the choice of 
the weighting period (year) were considered separately. And although the work of the 
commission concerned the methodology of the CPI of the United States, its conclusions 
were taken into account in the practice of other countries, especially European ones.

In 1994, under the auspices of the UN Statistical Commission, the Inter-
national Working Group on Price Indices was established, which, together with 
the activities of the joint UNECE/ILO meetings, made a signifi cant contribution to 
improving approaches to the CPI. In the European Union, Eurostat, together with the 
statistical organisations of the Member States, has developed procedures and standards 
for the Harmonized Index of Consumer Prices (HICP), which is mandatory for all EU 
Member States. HICP has enabled international comparisons and an overall assessment 
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of inflationary processes in the EU. In 1998, the Intersecretariat Working Group 
on Price Statistics (IWGPS) was established to revise and prepare for publication 
an updated ILO manual on CPI. This manual was published in 2004 under the title 
“Consumer price index manual: Theory and practice Geneva, International Labour 
Offi ce, 2004” [7]. In 2009, an addendum to it was published in the form of a Practical 
Guide to producing CPI [26]. In 2003, the 17th ICLS also adopted a new resolution 
on CPI, which contained recommendations on CPI quality and accuracy factors [6].

The current period is especially important, as it has shown the insufficient 
readiness of the statistical community to produce offi cial statistical data in the extreme 
conditions such as a global pandemic or military aggression. There was a need to revise 
classical approaches. This is undoubtedly facilitated by the rapid development of the 
Internet and information technologies in the fi eld of trade and services, which has led 
to access to new sources of primary information and, accordingly, the possibility of 
revising traditional formulas for calculating the CPI. In this regard, TEG-CPI was 
created under the auspices of IWGPS to publish all successive updates of the 2004 
Manual and refl ect the latest theoretical and empirical developments [18]. The latest 
version of the revision of the manual was published in 2020 under the title Consumer 
Price Index Manual: Concepts and Methods 2020 [8].

But despite numerous efforts to improve the quality of the index, the CPI continues 
to be exposed to numerous critical remarks from experts and the general public. The 
question rightfully follows as to why, for more than a hundred years, the CPI has 
continued to provoke criticism, and what is the source of the so-called “imperfection” 
of the CPI, as well as what may be the ways to solve the issues in modern conditions.

For Ukraine, the current period of the CPI development is especially important, 
because along with the constant search for ways to improve the formula of the 
index it has set the task of producing official statistics in extreme conditions of 
military aggression. There is a need to revise the classical approaches to determining 
information sources and methods of information acquisition, processing and 
aggregation. This is certainly facilitated by the rapid development of e-commerce 
in goods and services, web resources and information technology, production and 
accumulation of big data. Access to fundamentally new sources of primary information 
creates the opportunity to review the traditional practice of calculating the CPI. 

3.2. General issues 

The offi cially accepted formula for calculating and aggregating the CPI is the 
Laspeyres Index. And the central issue of the modern methodological approach to the 
CPI is the fact that according to current practice, both at the highest level of aggregation 
and at the level of elementary indices, the CPI is not a true Laspeyres index [15]. In this 
regard, two questions arise:

1) Why is the Laspeyres formula recommended for calculating the aggregate CPI?



The Statistical Assessment of Sustainable Development:  Some Key Dimensions

162

2) What is the reason that in practice there has been such a signifi cant deviation 
from the chosen theoretical formula?

Finding out the answers to these questions is important for being able to go beyond 
the established limits of the index compilation in order to adapt it to modern extreme 
conditions. The choice of the theoretical formula of the index and the further departure 
from its classical form in practical statistical activities are due to the simultaneous 
coexistence of theoretical, methodological and practical principles of the CPI. The 
source of problems in the implementation of the CPI is in the plane of constant 
confrontation of theory and practice. In the latest, 2020 edition, the CPI manual states 
that in modern conditions, it is possible to use different conceptual frameworks to 
address fundamental issues related to the nature of the index. At the same time, it is the 
conceptual basis of the index and the scope of use that should determine the method of 
its compilation [8]. The path from index theorizing to its practical implementation can 
be outlined using the following three levels [28]:

1. Defi ning the ideal concept of the index, which is not directly observed, but the 
existence of which is a postulate of current classical theories.

2. Defining a conditional concept that is generally acceptable and comple-
ments the ideal concept with a number of formulated conditions, thus bringing it closer 
to reality.

3. Practical implementation of the conditional concept through its empirical 
validation through a series of experimental observations and estimates followed by 
full-scale statistical observations and index calculations using real data.

It should be understood that the results obtained during its implementation of 
the last stage serve as a source of improvement not only for the conditional concept, 
but also for the ideal concept of the index. In this regard, W. Erwin Diewert and 
Robert J. Hill proposed concepts such as a true index and an exact index. The true 
index corresponds to the concept of an ideal index. Such an index represents a 
goal, namely a phenomenon that needs to be measured. The exact index, in turn, is 
a practical implementation of the conditional concept of the index, while the latter 
is a transitional link between true and empirical indices. That is, the exact index is 
considered acceptable if it corresponds to the true index under the existing conditions 
with a suffi ciently high level of approximation [12].

Intervention in order to adapt the CPI formula to the extreme conditions of war in 
Ukraine is possible at all three levels. The most radical changes obviously occur when 
reviewing the theoretical foundations, namely the ideal concept of the index. But this 
is a very complex process, and below we will consider the conditions under which it 
becomes not only possible but also appropriate.
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3.3. The ideal concept of the consumer price index

The ideal concept of the CPI is based on both the theory of consumer behaviour 
and the theory of indices, while its conceptual framework is the System of National 
Accounts (SNA). 

The theory of consumer behaviour suggests that the individual with the existing 
budget constraints behaves rationally, and his/her preferences can be transitive, and 
the choice is always in favour of cheaper goods. 

In the context of the CPI as an aggregate measure of price levels evolution, it is 
the behaviour of the aggregate representative consumer that is an abstract being that 
represents all households together with their consumption in a given economic area 
and during elementary periods of fi xed duration.

Ideally, household consumption means the actual consumption of households 
within market (monetary) transactions freely agreed between the supplier and the 
buyer (so-called “market” consumption). Actual household consumption covers all 
goods and services purchased by households to meet their own needs, whether or not 
these purchases were subject to expenditure by households. Actual consumption is 
thus broader in scope than fi nal consumption, which corresponds only to household 
spending on consumer goods.

Actual consumption is considered to occur in a certain economic area. That is, it 
is a place of purchase of goods or services by a representative consumer to meet his 
consumer needs, not the place of his residence. The ideal index assumes that time of 
purchase and time of payment for goods or services coincide in time, and the period 
of consumption is as close as possible to the time of purchase and payment. Consumer 
demand always takes the form of goods or services, such as certain products that are 
sold in a commercial entity in a certain economic jurisdiction during the elementary 
period. 

There are two types of elementary periods: those that are well comparable and 
those that are poorly comparable. Between two well-comparable periods, consumption 
needs are identical in nature. Instead, the number of units consumed may vary. Periods 
that are poorly compared are combined according to the index number theory. 

It is believed that the utility function, which characterizes the consumer’s choice, 
is constant between two well-comparable periods. The budget for consumption is 
considered exogenous (wages received and savings available).

The ideal concept of a consumer price index reflects a change in the budget 
between two well-comparable periods acceptable to a representative consumer to 
maintain a constant level of utility.

On the other hand, between two points belonging to two well-comparable 
periods, the same consumer need can be met by two different products, due to either 
a change in product characteristics or the disappearance of a previous product from 
a particular market and, consequently, the emergence and choosing to consume its 
substitute. Two products that meet the same consumer needs at the two time periods 
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do not have the same characteristics and may not provide the same level of usefulness 
for a representative consumer. In this regard, adjustments are provided to eliminate 
the impact of changes in the quality on the level of consumer utility. The ideal index 
should refl ect the change in unit price with a constant level of quality. 

Thus, the ideal consumer price index should measure the overall price evolution 
of all products (goods and services) consumed by a representative consumer, i. e. be the 
average value of the evolution of these products. But since the weight of each individual 
product for the aggregate representative consumer is different, the simple average for 
calculating the overall index does not take into account the economic weight of each 
product consumed. In 1812, Young was the fi rst to suggest an approximate weighting 
of relative prices according to their relative price for the period selected for the study, 
but did not specify an exact formula for determining weights [7].

Hence, the ideal consumer price index should be a weighted average value, the 
weight of which refl ects the consumption structure of the aggregate representative 
consumer and, at the same time, does not distort the real dynamics of prices. 

In turn, as the average value of changes in the level of value consumed by the ag-
gregate consumer, the ideal price index must demonstrate such an important property 
as associativity, therefore the ability to aggregate (disaggregate) from any level – price 
level, elementary indices, sub-indices to the highest level of aggregation.

In order to be able to compare poorly comparable periods, the ideal index should 
also be compiled into time series, in which any two levels can be compared both in the 
direction of past periods and in the direction of future periods. The main properties 
required to compile time series are transitivity (or circularity) and reversibility. Due 
to transitivity, it is also possible to fi nd unknown values of the time series having, for 
example, the fi nal value of the price level and the chain of indices. Reversibility, in turn, 
allows moving the base year in a dynamic series of indices, as well as in the direction 
of past and future periods. There are two paradigms for compiling time series [1; 2]: 
by directly comparing the levels of a data set and by constructing chain indices. The 
choice of paradigm depends on the chosen formula of the index.

The formula of the ideal price index is generally accepted to be a positive function, 
hence to demonstrate such property as monotony [32].

Different approaches have gradually been developed to fi nd an index formula that 
can best meet the requirements formulated for the ideal CPI concept. Today, there are 
two major schools for measuring infl ation in the consumer sector of the economy: the 
Consumer Price Index (CPI) and the Cost of Living Index (CLI).

Most economic indices, including price indices, are based on the Divisia index, 
named after the French economist François Divisia, who in 1926 proposed a theoreti-
cal construct for building index number series for continuous market data on prices 
and quantities [17]. But in reality, economic data metrics are discreet, not continuous. 
Therefore, the reference to Divisia dynamic index numbers are usually the time series 
that exploit the Divisia’s idea but are built for discrete time periods, which can be done 
using various formulas discussed below.
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The general argument for choosing an index formula corresponds to three key 
approaches, such as the economic approach, axiomatic approach and stochastic ap-
proach [10; 11].

Consumer price index
The economic approach assumes that the CPI aims to detect changes in the level 

of prices for consumer goods, regardless of the dynamics of consumed quantities of 
these goods between the two comparative periods, which is achieved by neutralizing 
the impact of quantitative changes on prices. To solve this problem, the general 
proposition is to fi x the vector of quantities between these two periods. 

The question naturally arises: the quantity of which consumed goods should be 
recorded? It is clear that the number of products circulating in the consumer market is 
immeasurable, and it is not possible to observe absolutely all goods sold and bought by 
the population. In this regard, Scottish economist Joseph Lowe in 1823 proposed for the 
fi rst time the use of the so-called fi xed set of quantities (products), in his own words – 
“reference standard” or “reference table”. This means that a certain list is deliberately 
formed within certain groups of products, the amount of which should be recorded 
between the two time periods selected for comparison. And it is for products from this 
list that regular price registration and the CPI calculation are carried out. Therefore, 
the economic approach is based on the hypothesis of the existence of a representative 
consumer basket.

However, in Lowe’s price index, the fixation of quantities is not limited to 
a specific period. It is assumed that you can use any fixed set of quantities, even 
hypothetical, that do not apply to any actual period of time. Due to this, the Lowe index 
can be used not only for comparisons of price dynamics over time, but also for spatial 
comparisons. And it is due to this that the Lowe price index, as well as elementary 
(unweighted) indices, well demonstrate the properties of transitivity and reversibility. 
It should be noted that the Lowe indices are very widely used in economic statistics, 
and price indices are only part of the Lowe index family [16].

It should be understood, however, that the abstract nature of the quantitative 
vector in the Lowe index is not only its strength, but also its vulnerability. Weighting 
individual indices to values that do not refl ect the real structure of consumption does not 
allow measuring the real dynamics of consumer prices. To solve this problem, German 
statisticians Etienne Laspeyres and Hermann Paasche in 1870 proposed indices named 
after them. The Laspeyres and Paasche indices are special cases of the Lowe indices 
and, like the Lowe indices, are not limited to price indices, but are widely used in 
various fi elds of statistics to measure evolution of price, production, turnover, GDP, 
and so on. Their difference from Lowe’s indices is to specify the period of fi xation of 
the vector, the impact of which must be neutralized (quantitative or price). Namely, in 
the Laspeyres index, the vector that is neutralized is fi xed at the level of the previous 
period, and in the Paasche index – at the level of the current period.

The study of these indices allowed us to formulate a number of properties that are 
expected to demonstrate an ideal price index, namely: associativity, proportionality; 
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invariance of the index in the case of proportional change of quantities; increase in 
the index for rising current prices; decrease of the index with the growth of the base 
price; the limits of the aggregate index, and the deviation between the Laspeyres and 
Paasche indices. 

The deviation between the Laspeyres and Paasche indices is due to the negative 
covariance between them, which is known to indicate a systematic excess of the value 
of one variable over the value of another. That is, in the case of anticorrelation between 
price vectors and quantity vectors, the Laspeyres index somewhat overestimates 
infl ation, while the Paasche index somewhat underestimates infl ation. That is, for 
the same elementary indices, the value of the Laspeyres index will always exceed 
the value of the Paasche index while the Paasche index, on the other hand, does not 
systematically take into account the structure of consumption that existed in the 
previous (base) period. 

The search for an ideal formula, free from the shortcomings of the Laspeyres and 
Paasche indices, gave impetus to the development of an axiomatic approach.

The axiomatic approach was formulated as independent by the British economist 
Alfred Marshall (1887), the American economist Korea Moylan Walsh (1921), the 
Irish economist Francis Edgeworth (1925) and the American economist Irwin Fischer 
(1930). Marshall proposed a modifi cation of the Lowe index formula with a simple 
arithmetic mean of the two comparable periods, developed then in Edgeworth’s work, 
which is why the corresponding index is named after two economists. A variant of 
this index, but with the geometric mean of the two periods compared, was proposed 
by Walsh.

The Marshall – Edgeworth and Walsh indices demonstrate the property of 
reversibility. However, they do not have the ability to circularity, although their 
deviation from the target value for this property is smaller than in the case of the 
Laspeyres and Paasche indices. The values of the Marshall – Edgeworth and Walsh 
indices are located between the values of the Laspeyres and Paasche indices, i. e. with 
the help of these indices it is possible to reduce the systematic errors in measuring 
infl ation, characteristic of the Laspeyres and Paasche indices. In the development of 
the ideas of Marshall – Edgeworth and Walsh, Fischer proposed an index that is the 
geometric mean of the Laspeyres and Paasche indices.

To select the formula of the index-candidate an axiomatic approach offers twenty 
tests to check its ability to demonstrate both the properties formulated in the economic 
approach and additional ones. All tests are grouped into six groups: 1) general; 2) for 
homogeneity; 3) monotony; 4) symmetry; 5) the limits of the aggregate index; 6) tests 
of the index of dual quantities. 

Among the proposed indices, the only one that demonstrates all twenty formulated 
properties is the Fisher’s index, which is why it is called the superlative index.

Within the axiomatic approach, the concept of the index as a weighted geometric 
mean of price level ratios was also developed, in which it is proposed to use a symmetric 
mean cost share (relative weights) for the two periods as weights. In this approach, 
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fourteen properties that the candidate indexes must satisfy are formulated, and two 
formulas are proposed. Finnish statistician and economist Leo Waldemar Törnqvist 
(1936) proposed to use the arithmetic mean of the relative weights of two periods, and 
Walsh (in the development of his previous index) – the geometric mean of the relative 
weights of two periods. These indices are based on two important hypotheses. The fi rst 
hypothesis assumes the separation of the weighting system in the calculation of the 
index. That is, if, for example, the price of only one commodity has changed between 
two comparative periods, the costs incurred by the consumer for other commodities 
will not affect the aggregate index. The second hypothesis assumes the invariance of 
the index in relation to the dynamics of prices for goods that for some reason did not 
gain weight. That is, if the price of only one commodity has changed between two 
comparison periods, but the weight of this commodity is zero, the aggregate index will 
be equal to one (or 100 percent). 

Of the two presented indices, the Törnqvist index is quite symmetrical and fully 
meets the stated requirements, which is why, like the Fisher index, it was included in the 
group of superlative indices. The Törnqvist index is a further signifi cant contribution 
to the formation of the ideal CPI concept, namely in the separation of the weighing 
system, which signifi cantly increased the possibility of various operations in case of 
missing or incomplete primary data, as well as embedding other formulas for sub-
indexes within the aggregate index.

The results of calculations obtained using the Fisher and Törnqvist indices are 
quite similar in value. In some classifi cations, the Walsh index is also included in the 
group of superlative indices. The property of superlative indices is their ability to take 
into account both prices and quantities during defi ned periods. Superlative indices are 
symmetric and provide a close approximation for theoretical price indices. The results 
these indices give are close in value. 

In general, the superlative index is defi ned in index number theory as equal to its 
own theoretical prototype (ideal index), defi ned for a particular functional form of its 
reference quantitative vector. Hence, it is an index that is “... a fl exible functional form 
that can provide a second-order approximation to other twice-differentiable functions 
around the same point” [13].

The stochastic approach is based on the hypothesis that individual indices 
oscillate around a trend of the distribution of these indices. This idea was fi rst proposed 
by the Italian economist Gian Rinaldo Carli in 1764, was deeply studied in the works 
of British economist William Stanley Jevons (1863), and fi nally substantiated by 
Edgeworth. 

Within this concept, there are two approaches: 1) unweighted stochastic approach, 
and 2) weighted stochastic approach.

Within the unweighted stochastic approach, there are two types of indices – the 
Carly Index and the Jevons Index. The following hypothesis was formulated for the 
unweighted stochastic model:
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1. The lower limit of the price ratios is zero, and their distribution relative to zero 
is not symmetric.

2. Model residuals (white noise) are independent, equally distributed, and 
centered random variables, hence, they are usually distributed around zero. 

The aim of the model is to minimize the squared error of the residuals, which is 
achieved using the least squares method. 

However, this approach was criticized by Keynes (1930), who questioned 
the existence of a general level of infl ation, around which all price ratios random-
ly fluctuate, and thus the hypothesis of white noise, that is the independence 
of deviations between price ratios and overall infl ation. Keynes noted that deviations 
between price ratios and overall infl ation correlate with each other, and this correlation 
is largely due to the relative level of spending on consumed products [9].

The weighted stochastic approach is also represented by two indices: the weighted 
version of the Carly index and the weighted version of the Jevons index.

For the weighted stochastic model, the hypothesis of heteroscedasticity (auto-
correlation of residuals) was formulated, according to which price fl uctuations of one 
commodity affect changes in the price of other commodities, as well as the assumption 
that weighted individual effects compensate each other, therefore there is a collinearity 
effect. This means that, unlike the previous model, the weighted model contains an 
individual trend, and infl ation specifi c to a particular product is the sum of total infl ation 
and individual effect.

In general, with the help of both stochastic approaches, an attempt was made to 
justify the calculation of the aggregate price index as a certain form of the average. The 
advantage of a weighted linear estimate is that it generally coincides with the Laspeyres 
index (unbiased estimate of the overall infl ation rate), while the weighted logarithmic 
estimate coincides with the formula of the Törnqvist index. Both are convenient to use 
and to calculate confi dence intervals.

However, the stochastic approach, like any other, has its weaknesses. For 
example, a stochastic weighted estimate assumes that the larger the share of the budget 
spent on a given product is, the less its relative prices are dispersed around the mean, 
although no empirical evidence has been obtained for it. 

Promising for this method is the possibility not to track prices directly, because it 
is not about a set of affordable prices, it is about the simple two-stage random sample 
(period and costs).

The cost-of-living index (COLI) is directly derived from the theory of consumer 
behaviour and is a kind of economic approach. Within the concept of the cost of living, 
such indices are considered as:

1.  The true cost index or the index of constant utility, proposed by the Russian 
economist Alexander Konüs in 1924.

 2. The superlative cost-of-living index proposed by the American economist 
Walter Erwin Diewert in 1976.
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3. Dynamic cost-of-living index proposed by the Portuguese economist Ricardo 
A. M. R. Reis in 2009.

The initial hypothesis of this group of indices assumes that in the event of 
an increase in the price of a commodity, the consumer can replace it with another 
commodity: minimizing the value provided that a certain level of utility is achieved. 
That is, the cost-of-living index is based on consumer preferences in terms of iso-utility 
choice and refl ects the evolution of costs in different price contexts for the same utility.

The basic formula of the true Konüs cost-of-living index correlates the function of 
consumer expenditure at one-year prices with the function of consumer expenditure at 
another year’s prices, therefore it is about the cost of achieving a certain level of utility 
(or standard of living) in one year relative to the cost of achieving the same level in 
another year chosen for comparison [20].

The achieved level of utility refl ects the quantitative needs of the consumer, so a 
variation of Konüs index is a formula in which the function of quantities is used instead 
of the utility function. This transformation brings Konüs cost-of-living index closer to 
the previously considered Laspeyres and Paasche indices (depending on the period of 
fi xation of the quantity function).

 However, the result of the calculation of the Konüs – Laspeyres cost-of-living 
index is less than that obtained using the classical Laspeyres index, while the result 
of the calculation of the Konüs – Paasche cost-of-living index exceeds the result of 
the classical Paasche index. Hence, it confi rms the view that the Laspeyres index 
overestimates to some extent the cost of living and, accordingly, infl ation, while the 
Paasche index does not overestimate the cost of living and infl ation. The reason for 
this systematic error lies in the imperfection of the assessment of the substitution effect 
compared to the Konüs index [23].

Dievert’s perfect indices are an approximation of the indices of constant utility. 
These indices give good results for cases of homothetic consumer preferences. This is 
the case when the utility function has a constant elasticity of substitution. Ideal cost-
of-living indices include modifi ed Törnqvist indices and all indices derived from the 
quadratic utility approximation (primarily the Taylor and Fisher indices).

The advantage of ideal cost-of-living indices is their ease of use in the sense that 
they do not require an assessment of the parameters of the demand function, while the 
shortcomings of these indices are common to the shortcomings of the corresponding 
classical price indices, which complicates their practical use and will be reviewed 
further.

The problem of this group of indices is also ignoring the fact of the existence of 
different categories of households and different markets for the same product (points of 
sale and sales network). In order to eliminate this shortcoming, the cost-of-living index 
was further developed by introducing the so-called “democratic” and “plutocratic” 
weights into its formula.

“Democratic” weights are obtained by averaging the weighted percentage of 
expenditures for the whole population. “Plutocratic” weights are calculated by dividing 
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total aggregate expenditures by population number and, accordingly, give more weight 
to high expenditure households. 

Studies show that the democratic index better refl ects the impact of infl ation on 
the average household, although in practice, because in many countries the plutocratic 
index is used to defl ate national accounts and to measure infl ation, it is rarely used [15].

The dynamic cost-of-living index measures the so-called dynamic infl ation by 
extending the concept of the constant utility index to the idea of a time-varying utility 
function. In this model, uncertainty and expectations play a leading role, in contrast 
to the model with constant utility. This method is based, in particular, on the a priori 
stochastic evolution of product prices (for example, price logarithms correspond to 
fi rst-order autoregressive processes, VAR models, etc.).

This approach has the advantage of comprehensively modelling forms of 
intertemporal substitutions in consumer preferences, but longer than monthly substi-
tutions. Interesting results are provided by long-term panel surveys, which show 
signifi cant changes in preferences depending on age, social status and living conditions, 
as well as the transfer of budget savings between generations: from older generations to 
younger (help of middle-aged parents to student children) and, conversely, from adult 
children to elderly parents (when children who have reached a certain social status and 
income level, in turn, provide fi nancial assistance to parents). According to Reyes, this 
dynamic infl ation rate takes into account the fact that the consumer lives a large number 
of elementary periods and throughout his life will optimally (from his point of view) 
distribute their own consumption [27].

In summary, we can say that the ideal concept is a scientifi c hypothesis about 
the possibility of measuring infl ation in the consumer sector of the economy using 
the chosen formula, which must meet a number of established requirements. The 
implementation of the presented theoretical concept is possible under the condition of 
its certain approximation. Such approximation is the expression of declared but diffi cult 
to observe phenomena through other, more accessible (close in value) or simpler ones, 
which is common practice in economic research. The process of approximation of the 
ideal CPI occurs through fi nding the conditional concept of the CPI.

3.4.  Conditional concept of the consumer price index

The conditional concept of the CPI is the transitional link that allows further 
empirical testing of the theoretical (ideal) concept, and determines the methodological 
principles of the index. Expression of the ideal concept through the conditional concept 
refl ects the real conditions for the economic agents of each country and the primary 
information accessibility. Adjustments are made to the basic components of the CPI, 
such as:

aggregate representative consumer;
actual fi nal consumption of households;
geographical coverage of the index;
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consumer needs units;
comparison period;
where, when and how the price of consumer products (goods and services) 

should be recorded;
the aggregate index formula and the sub-indices formula.
Precision of the concept of aggregate representative consumer is taking into 

account different geographical and consumer categories of the population: residents/
non-residents and urban/rural population. According to the ideal concept, the price 
index should cover the entire population of the country, which consists of such 
categories as residents and non-residents, as well as urban and rural population. But in 
practice, there are a number of reasons that complicate this task, both due to the limited 
budget of statistical observations and due to limited access to certain data sources, thus 
leading to a signifi cant deviation from the ideal concept.

Given the existing budgetary and organizational constraints, the factors of choice 
between urban and rural populations are:

the purpose for which the price index is expected to be used;
population of each category;
contribution of consumption (transactions) of each category in the total 

amount of consumption;
geographical accessibility for statistical observations;
evolution of consumption structure and the ability to obtain data to build the 

weight structure of the index for each category.
The first parameter that outlines the conditional limits of the aggregate rep-

resentative consumer is the choice between:
1) a resident, regardless of whether he carries out his consumption within the 

country or also abroad; 
               and, at the same time,
2) a resident and a non-resident, but under the condition of their consumption 

exclusively within the territorial boundaries of the country.
The need for such a choice is due to two different approaches to determining the 

national product in national accounting. The fi rst approach is designed to calculate 
gross national product (GNP), and the second – to calculate gross domestic product 
(GDP). However, it should be noted that both approaches in their unchanged form are 
quite diffi cult to implement in consumer price statistics. In the fi rst approach (GNP 
method) it is almost impossible to obtain information on consumption and prices 
of products of residents living outside the country. In addition, the consumption of 
residents abroad refl ects the infl ationary processes of the economy of their current 
stay. The second approach (GDP method) also makes it diffi cult to monitor on an 
ongoing basis the consumption patterns of non-residents living within the country: 
such households are volatile and statistical monitoring often requires appropriate 
legislation. Non-residents may also have an income level that deviates signifi cantly 
from the average income level of residents, which introduces a systematic error in the 
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weight structure. In addition, the share of non-resident households in the total number 
of households in the country is usually very small, so the consumption inherent to them 
may not be considered as typical for a given economic area.

The choice between these methods is a very important issue in today’s conditions 
when a large number of people temporarily left Ukraine because of the war. Classically, 
residents who consume within the territorial boundaries of the country are the only 
appropriate conditional definition of the aggregate representative consumer. But 
should the CPI of Poland, for example, take into account the consumption of millions 
displaced Ukrainians? And does the current CPI of Ukraine take into account the real 
structure of household consumption, when households are largely truncated because 
of population migration?

The second parameter of the formation of the conditional boundaries of the 
aggregate representative consumer is the representation of urban and/or rural 
population in its structure. In favour of the rural population there is the fact that in 
the case of using the index to analyze poverty, the registration of prices in rural areas 
is more informative than in cities. In addition, in the vast majority of countries, the 
rural population signifi cantly outnumbers the urban population. At the same time, the 
volume of money transactions for the purchase of goods and services in rural areas is 
smaller compared to urban agglomerations, hence for the price index the total weight of 
urban consumption is more signifi cant than in rural areas, while the cost of registering 
prices in rural areas due to territorial dispersion, and often limited availability, is 
signifi cantly higher. 

The decisive factor in choosing the coverage of the population for the CPI is the 
ability to obtain and timely update the weights to build an aggregate index. Changes in 
the structure of urban consumption happen faster than in rural areas, both due to greater 
availability of new goods and services in the city and due to a more dynamic and less 
traditional way of life. And because scales for rural households are rarely available for 
measurement, the ultimate preference is often given to the urban population. The last 
factor is especially important in times of war when rural zone accessibility is restricted 
for statisticians.

Thus, in the conditional CPI concept, the defi nition of the aggregate representative 
consumer is much narrower than in the ideal concept, and in the vast majority of cases 
it covers urban households that consume within a specific economic jurisdiction 
(country).

The defi nition of the actual fi nal consumption of households in the conditional 
index directly follows from the defi nition of the aggregate representative consumer as 
consumption within a certain territory. In addition, it is also determined by the time 
factor and the chosen method of estimating consumption costs, namely – the choice 
between methods: purchase, use, and payment.

In the case of purchase, it means the moment of purchase of goods or services, 
regardless of when they are actually used or consumed. The moment of purchase of 
goods is the moment of transfer from the seller to the buyer of ownership of the goods 
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or services. In the case of use, it is the period during which the product is consumed or 
used many times. Payment means the period of time of actual payment for a product, 
which may differ from the period of purchase or use. 

The choice of method depends, on the one hand, on the structure of consumption, 
and, on the other hand, on the development of banking services and payment system 
in trade and services. The fi rst means that the share in the structure of consumption 
of fast moving, semi-durable and durable consumer goods and services varies from 
one country to another. In poorer countries, the share of fast moving consumer goods 
is much higher than in developed countries, while the latter are characterized by 
signifi cant volumes of durable consumer goods and services. On the other hand, in 
developed countries there is a widespread practice of seasonal sales and discounts, 
when goods are sold cheaper than usual, and the consumer tends to buy on this 
occasion bigger quantity of goods than she currently needs to consume or use them 
future periods. Economically advanced countries also have a developed and extensive 
banking system and offer financial services in the form of bank checks, credit 
purchases, online payments and remittances, which are often prevalent in trade as 
opposed to cash. E-commerce became especially widespread during the COVID-19 
pandemic. The preference for non-cash payments was also given by the banking system 
of Ukraine in the fi rst months of the war, which allowed reducing the outfl ow of large 
money from the bank accounts of consumers. E-commerce in Ukraine is facilitated 
also by the well-developed shipping business, which is fl exible according to the need 
of the customers, even during wartime.

A new trend in the behaviour of Western consumers, which is getting more 
widespread, is also the purchase of goods on individual orders in accordance with 
the proposed samples. This is a deliberate deferred consumption (sometimes up to 2 
months) of the ordered goods, which are not mass-produced, but only on individual 
orders. The goods bought in this way are of course more expensive, but are more 
relevant in terms of compliance with modern fashion trends and personal preferences. 
This approach also suits both the producer and the seller, because it allows not to 
invest in mass production of products that often do not fi nd their consumer, settle in 
warehouses and eventually gets destroyed or deposited in landfi lls of poor countries, 
which entails losses for the owner, and environmental pollution.

This means that in countries with a less modern system of fi nancial services, less 
e-commerce and a more traditional style of consumption, the time lag between the 
moment of payment, purchase and consumption can be either insignifi cant or non-
existent, and accordingly, the three methods of determining the actual household fi nal 
consumption considered to produce similar results. For this reason, according to the 
CPI Manual, the vast majority of countries use the purchasing method to determine 
consumer spending [8]. However, the rapid evolution of trade methods requires a 
revision of this approach, and many statistical services make some adjustments to 
determine the actual fi nal consumption. This adjustment allows the direct use of big 
data on real-time transactions made by the population to purchase and pay for consumer 
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goods and services, which reduces the restrictions on obtaining primary data imposed 
by the war conditions.

By general agreement, there are units of homogeneous needs and units of 
heterogeneous needs. Units of homogeneous needs cannot be replaced. Units of 
heterogeneous needs are interchangeable with a substitution elasticity equal to one. 
Units of needs are defi ned at the level of the elementary market, which corresponds to 
the market of a particular type of product or service for a particular area. Outside the 
specifi ed elementary market, the units of needs cannot be replaced. Together with the 
“purchase” method, this satisfi es the requirement of an ideal concept such as tracking 
prices at the place of purchase of goods and services, not at the place of residence of the 
consumer. The type of product or service corresponds to a variety of products. In the 
case of goods or services purchased over the Internet, only their parameters are taken 
into account to determine their basic market.

The specifi cation of the elementary comparison periods depends on such factors 
as cyclical consumption and price volatility for a particular product. It is necessary 
to distinguish between the period of comparison and the frequency of registration of 
prices.

The production and corresponding renewal of stocks of goods in sales outlets 
largely depend on how often the consumer needs to purchase them. For example, fresh 
food can be renewed in stores on daily basis, two or three times a week, weekly or 
decadal, which, in turn, may be accompanied by changes in price and range. 

Price volatility also depends on the type of product and the system of its commer-
cialization. For example, ticket prices for the same flight of the same airline can 
fl uctuate signifi cantly each time a consumer makes an online request. The greater the 
volatility in the price level of a particular product, the more frequent is the need for its 
registration, which is especially relevant in wartime, when the established periodicity 
of price registration can be radically revised.

The months of the year were chosen as the conditional CPI concept as the 
comparison periods. The month corresponds to the smallest standard business cycle, 
which covers production-sales-consumption of most products. During the year, each 
current month (month of observation) is compared directly with December of the 
previous year. Every two of such months are considered to be well comparable. The 
argument in favour of December is the existence of a pronounced annual (calendar) 
periodicity of changes in price levels. December is the fi nal month of the year and at 
the same time a transition between two consecutive years. January marks not only 
the beginning of the year, but also the beginning of economic recovery, which is 
systematically accompanied by new orders and rising consumer prices. All other 
periods are considered hardly comparable. In the event of an emergency situation not 
at the beginning of the calendar year, but later, the question arises of the comparability 
of the periods that actually characterize such a situation and the periods before its 
occurrence. 
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The properties of transitivity and reversibility are well demonstrated by elemen-
tary, that is unweighted, indices. However, as we know, the CPI should take into 
account not only the changes in the level of prices of consumed products, but also the 
structure of fi nal consumption, so the aggregate CPI cannot be calculated as a simple 
average value from elementary indices, but only as a weighted average. For each well-
comparable period, the system of consumer expenditure weights of units of needs is 
based on the consumer expenditures of households registered for the previous year 
as a whole. At the same time, in the conditions of high instability of the structure of 
household consumption during the war, caused primarily by the migration of many 
households from dangerous regions and the formation of the so-called “truncated” 
households, the system of weights needs to be signifi cantly updated.

Thus, according to the conditional concept, the CPI is an indicator of the monthly 
average change in the level of prices paid by urban consumers for the market basket of 
goods and services [19], which, however, must be substantially clarifi ed in the light of 
the extreme conditions of war.

The choice of formula for the conditional CPI concept depends on a number of 
factors and is related to the chosen approach and practicality. Conceptualization of a 
common approach to a possible assessment of consumption infl ation, namely a choice 
between CPI and COLI, depends on statistical tradition: American (USA and Canada) 
and European. The American school considers COLI as an ideal target metrics, 
while the European school prefers the CPI. Accordingly, in the American school the 
conditional concept of the index is substantiated within the limits of COLI, and in the 
European school – within the CPI. Hence, this is the justifi cation of a particular formula 
of the aggregate index and, if necessary, sub-indices.

Among those considered within the ideal concept, the basic formulas for the 
aggregate index are: Laspeyres, Paasche, Marshall – Edgeworth and Walsh, Fischer, 
Törnqvist. In terms of the ideal concept and in accordance with the requirements 
formulated within the economic, axiomatic and stochastic approaches, the best 
properties are shown by the Törnqvist index (Table 3.1) [3]

Table 3.1 
Estimation of theoretical properties of indices for aggregate CPI estimation
(3 points – the best score, 2 points – the average score, 1 point – the worst score, 

x – is not considered within the specifi ed method)

Approaches
Aggregate index formulas

Laspeyres Paashe Walsh Jevons Fisher Törnqvist

Economic 1 1 2 1 2 3

Axiomatic 1 1 2 2 3 3

Stochastic 1 1 1 2 x 3
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Fisher’s index is also effective from the point of view of the axiomatic approach 
and somewhat worse from the point of view of the economic approach. The Walsh 
and Jevons indices also meet the requirements of the axiomatic approach quite well, 
although the Walsh index has better properties from the economic point of view and the 
Jevons index from the point of view of the stochastic approach. It is interesting to note 
that the Laspeyres and Paasche indices have the lowest score for all three approaches. 
According to the results of the generalization presented above, if we proceed solely 
from the theoretical properties of all these indices, preference should certainly be given 
to the Törnqvist and Fisher indices. However, numerous empirical studies indicate 
the existence of a number of limitations in their practical application. In fact, only 
the Laspeyres index and to some extent Jevons are possible for practical application 
(Table 3.2) [3].

Table 3.2 
Evaluation of practical properties of indices for aggregate CPI evaluation

(3 points – the best score, 2 points – the average score, 1 point – the worst score, 
x – not possible for practical use)

Aggregate index formulas

Laspeyres Paashe Walsh Jevons Fisher Törnqvist

3 points x x 1 point x x

It should be considered, however, that even the Laspeyres index in its theoretical 
form cannot be directly used in statistical practice, but requires some modifi cations. 
Practical use of index formulas is influenced by such factor as accessibility and 
timeliness of infl ow of primary data necessary for CPI compilation on a regular basis. 
Since, according to all the above-mentioned formulas, the aggregate CPI is an averaged 
value of various kind, its calculation requires primarily two types of primary data: the 
structure of consumption of goods and services and registration of price levels. The 
availability of these data is a decisive factor in developing a conditional CPI concept. 
Unlike all the considered indices, the formula of the Laspeyres index assumes the 
use of data that can (with some conditions) be obtained at the time of the operational 
calculation of the index by offi cial statistics. 

Thus, in practice, the processing of data on household expenditures surveys takes 
a long time, so there is a lag between the period of the survey of unit costs and their 
fi rst use to compile the index. This, of course, makes it impossible to use the Laspeyres 
formula for real-time CPI compilation. Therefore, the share of costs obtained for the 
previous period can be used to weight price changes provided by the transformation of 
the classic Laspeyres formula into the formula proposed by Jung in 1812 [7], in which 
the period of the weight structure of the index is independent of the comparison periods. 
The Laspeyres index advantage is also in the fact that the formula allows for an easy 
solution to the task of inclusion to the common system of calculation of other formulas 
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for the lowest levels of aggregation. It is not possible to obtain a weight structure at 
these levels, so the formulas of Carly, Jevons and Dutot are the basis for elementary 
sub-indexes. The Carly index is the arithmetic average of individual indices, while the 
Jevons index is the ratio of the geometric average of individual price levels, and the 
Dutot index is the ratio of the arithmetic average of individual price levels.

3.5.  Practical implementation of the consumer price index 

Practical implementation is the application of a random variable arising 
from previous assumptions, by organizing statistical observation. The practical 
implementation of the conditional concept includes numerous stages that generally 
correspond to those given in international recommendations and methodological 
materials of the State Statistics Service of Ukraine [24]:

In the context of the transformation of the ideal concept (through the stage of the 
conditional concept) to its practical implementation, it is important to take into account 
the impossibility of direct use in statistical practice not only the ideal but also the 
conditional concept. That is, even the conditional CPI concept needs some adaptation 
in order to be able to collect data and calculate the index on a regular basis, while 
ensuring the continuity of the time series. This is mainly due to the fact that consumer 
needs, on the one hand, and the market supply of goods and services, on the other hand, 
are not fi xed in time. Changes in the economic conditions of life, the impact of the 
technical progress and fashion push the consumers to seek new degrees of usefulness, 
which naturally entails the emergence of new and disappearance of obsolete, morally 
and technologically, products. In turn, the manufacturers are in constant pursuit of 
models and developments of new competitive goods and services that they could offer 
to the consumers and thus encourage them to regularly review their preferences in 
favour of more expensive goods and services. This circle is thus an upward spiral, in 
which the renewal of supply is accompanied by changes in product quality and rising 
consumer prices.

To this is added the phenomenon of seasonality of goods, which periodically 
partially or completely disappear from the market, and appearing next season, have, as a 
rule, new characteristics and higher prices. All this requires a corresponding adjustment 
of the conditional index formula.

There are numerous techniques for taking into account the disappearance of old 
and the emergence of new products and, accordingly, taking into account changes 
in product quality. An important point in terms of the adaptation of the conditional 
concept is that their application requires the separation of calculations for the respective 
product groups using a whole arsenal of models and formulas. As an example, we can 
cite the approach of option pricing and production cost, as well as hedonic regression, 
which are widely used in the practice by leading national services [3]. In the case of 
the option pricing and production cost approach, the difference in price can be taken 
into account due to the difference in the total price of options that complete the fi nished 
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product, i.e. the price is formed as the sum of base cost and added options cost. A 
striking example of the option method is the price of cars, which can vary signifi cantly 
within one model, depending on the options chosen by the buyer.

 In turn, the hedonic approach assumes the existence of an implicit market for 
all possible product characteristics, and the product itself can be likened to a certain 
vector of characteristics, i. e. it is believed that there is a real product for any possible 
combination of characteristics under conditions of perfect competition. It is assumed 
that the consumer maximizes his own utility in the face of budget constraints, so that 
the marginal utility provided by each characteristic should be equal to its marginal 
cost. Hedonic regression of quality adjustment is often used in the case of monitoring 
the prices of high-tech goods and services. The products for which this approach is 
considered appropriate are those that are sold in highly competitive and dynamic 
markets and, accordingly, change rapidly, but at the same time, they are not diffi cult to 
track on a regular basis. These include products such as computers, computer software 
and IT tools, as well as Internet services and more.

The attempt to improve the quality of the aggregate index through the use of 
numerous additional adjustments based on inclusions in the basic formula gives a 
compilation of the practical concept of the index. This, in turn, signifi cantly distances 
practical concept from the conditional concept, which is a potential source of systematic 
criticism. Is it possible to resolve this contradiction? And how can this be taken into 
account when constructing a consumer price index in the current extreme situation?

As the experience of recent years shows, great prospects in this sense exist in the 
development of fundamentally new sources of information and in new technologies 
for primary data registration, processing and storage.

3.6.  New sources of information and prospects 

Today, in statistical practice, such sources of primary data are traditionally used 
to build the CPI, such as:

1. Household budget survey.
2. Price collection survey: price registration is carried out by price collectors from 

different outlets and often with use of electronic devices.
3. Data of websites where relevant goods or services are sold: data are registered 

either by statisticians manually or with the help of robots (web scraping) and special 
mobile applications. Some institutions provide statistical services with their own 
Application Programming Interface (API) for direct access to pricing information. 
Collecting data with the API is often simpler and clearer than long-term support for 
web scraping code.

4. Administrative data: fi les of administrative records on prices and levels of 
consumption of certain, primarily social services and goods. 

All of these sources have both strengths and weaknesses. The main problem is the 
growing distance of the conditional concept from its ideal prototype. First, because the 
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CPI aims to measure the constant quality of price change, over time, when a particular 
product disappears from sale, it is necessary to choose a substitute product, and any 
change in quality between the original and the substitute product must be evaluated and 
eliminated to display the so-called “net” price change. Second, new products entering 
the market must be accounted for in a timely manner with an appropriate economic 
weight for which data are not available. Third, the CPI is based on samples that may 
contain systematic error. Finally, traditional data sources often provide only supply 
prices and not actual consumption prices, as they do not refl ect the practice of discounts, 
which is very common and takes various forms in the retail system. 

Alternative sources that different countries have been developing recently are:
1. Third-party data are data collected by a third party that contains prices for 

goods or services obtained from several sources. The third party is the so-called 
aggregator, which standardizes the elements and structure of data obtained from 
various commercial institutions. Such datasets are usually obtained by offi cial statistics 
on a paid basis, or, in some cases, free of charge.

2. Corporate data (that is that owned by corporations or companies) is a set of 
data obtained directly from the headquarters of a company that collects data in its 
own outlets or collects it on sales websites. Because such datasets are usually created 
for internal use, it is the owner who determines the architecture of this data. The 
information provided to statistical agencies is that the company is willing to provide, 
i.e. may vary in structure, so statisticians should negotiate with data owners on the 
optimal level of detail to ensure the confi dentiality of personal records. Adapting the 
obtained corporate data to statistical needs is one of the key challenges when using 
such sources.

The most promising source of information on the evolution of consumer prices 
in corporate data is direct cash data of sales outlets (data of cash registers). Cash 
register data refer to transactions that refl ect both the price paid for each unit of goods 
and the number of units of goods purchased. These data are automatically registered 
and collected by retailers when the buyer goes through the cash register and pays for 
the goods purchased by him.

Cash register data have long been used in marketing research. But in recent years, 
leading statistical agencies have also initiated fi rst pilot and later regular collection of 
cash data for statistical purposes, namely to build the CPI. Among the pioneers in this 
fi eld are the national statistical agencies of the Netherlands (the fi rst CPI publication 
calculated using cash data was published in 2002), Norway (2005), Switzerland 
(2008), Sweden (2012) and Belgium (2015), Denmark (2013), Iceland (2016), 
Luxembourg, Italy (2018), France (2020) and the United States (2021). A signifi cant 
methodological contribution to the cash data adaptation for statistical purposes was 
made by Eurostat (2017). 

Due to certain diffi culties, the use of cash register data to build national  CPI 
is currently limited to certain items of goods sold in supermarket and hypermarket 
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chains. The use of cash data implies the presence on each product of a global item 
number (Global Trade Item Number, GTIN), which is a 14-digit international product 
number. Thanks to the GTIN, it is possible to scan and computer data on each product 
throughout the commercialization chain. These codes are an internationally recognized 
system and are supported by the international organization GS1.

The main motive that prompted the development of cash data as a new resource 
of statistical information was the need to restructure offi cial statistics in accordance 
with the requirements of the big data era (because cash data are a kind of big data). 
In addition, it is also obvious that it is expedient to use this type of corporate data for 
statistical purposes in conditions of limited access to traditional sources of information, 
which is especially relevant in the context of Russian military aggression in Ukraine. 

From a fi nancial point of view, this resource is to some extent “free” for statistics, 
as the production of cash data is outside the statistical process, even if their processing 
for statistical use requires signifi cant investment.

Also, the obvious advantage for statisticians is the comprehensive nature of cash 
data, real-time data fl ow and the availability of previously unavailable information, 
namely the number of units consumed and the corresponding household expenditures, 
which certainly opens up many opportunities for price statistics [21].

A fundamental component of the price index number theory and, accordingly, 
the ideal CPI concept is the availability of real-time information on household 
expenditures. Until recently, such information was not available, so theoretically 
perfect formulas, such as superlative indices, could not be used in statistical practice. 
Access to cash data allows not only to improve the CPI estimates, but also to bring the 
aggregate index formula closer to its ideal concept [19].

The comprehensive nature of cash data allows for more accurate statistics and the 
possibility of creating more detailed versions of consumer price indices, for example, 
by specifi c segments of consumption. Experimental studies have shown that cash data 
can also be used successfully for spatial price comparisons [22].

We should also take into account the current trend towards branching out and 
consolidating the network of sales outlets of various sizes in both urban and rural areas. 
In many cities, the so-called “neighbourhood” trade is becoming more widespread, 
offering goods in small supermarkets in urban areas, but not on the outskirts of cities. 
On the other hand, modern residents of small settlements, traditionally not covered by 
the CPI survey, are increasingly buying consumer goods in large supermarkets located 
in their region, which are becoming the norm in rural areas. The possibility of directly 
obtaining cash data from supermarkets allows at the same time to better cover the urban 
population and include data on rural consumption, thereby signifi cantly increasing the 
level of representativeness of the CPI, both nationally and regionally. This, in turn, 
brings the practical concept of the aggregate consumer closer to its ideal vision.

Cash data allow us also to quickly identify new products that need to be added 
to the CPI basket, or products that are obsolete and that should be removed in order 
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to update and match the basket to the actual structure of household consumption. 
The same applies to the timely recording of changes in the structure of household 
consumption caused by mass migratory fl ows of the population during the war.

Thanks to detailed cash data, it is also possible to choose index formulas that 
can take into account the lowest level of substitution aggregation carried out by the 
consumer due to rising prices during the two observation periods [21].

In general, cash data better control the concept of price to be measured by the 
CPI than traditional methods, as the prices refl ected on price tags may differ from the 
prices actually paid by the consumer through various promotions.

It should also be kept in mind that the detection and replacement of products that 
appear and disappear during the year is an operation that requires signifi cant human 
resources. The continuous nature of cash data allows one to automatically search for the 
previous price of the required product in the data accumulated over previous periods, 
which is also highly relevant in extreme conditions, when supply and price levels are 
very volatile.

Today, there are two common approaches to the use of cash data: sampling data 
collection and exhaustive data collection. 

The sampling data collection is the most common among countries that already 
use cash data to build the CPI. Cash data provide an opportunity to form a qualitative 
basis for the sample, namely – the list and parameters of all goods sold in sales outlets, 
with the weight of each of these items in the turnover of sales outlets, which allows 
random selection of products, on the one hand, and on the other hand, to control the 
sample bias.

The exhaustive data collection has been developed and implemented in Danish 
statistical practice since 2013. The use of the exhaustive data collection was primarily 
aimed at reducing differences in the approaches used by statisticians for different 
sales outlets and consumer goods within the Danish CPI. That is, it is possible to 
apply a generalized approach and an index formula to a signifi cant number of goods 
and services, which signifi cantly reduces the compilation nature of the practical 
CPI formula mentioned above. Today, this approach is still used for uniformly defi ned 
groups of goods. According to the proposed methodology, the price index is calcula-
ted as the ratio of the turnover index and the weighted quantity index, i.e. it is the 
Geary – Khamis method applied to time series. At the same time, the quantitative 
scales for homogeneous goods are updated monthly during the current year, based on 
the prices and quantities of sales registered by sales outlets, which is highly relevant in 
wartime. The advantage of this method is that it does not cause bias in chain indices, 
because at the end of each year such price indices coincide with transitive indices [4].

The challenge of working with large cash data is their incomparably greater 
volume than traditional data. For example, in France it is 1.7 billion monthly 
records received in real time [21]. The procedures for their transmission through 
communication channels, processing, storage and protection differ significantly 
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from those provided for traditional statistical data sets. According to the international 
experience gained in recent years, a prerequisite for the successful involvement of cash 
data in the CPI calculation covers a number of issues [21], namely:

evaluation and analysis of new sources of information;
legal support of the right of statistical access to them;
form of data access (free / paid), budget and frequency;
data reliability;
methodological support; 
and technological capability of national statistical services to gather, treat and 

storage cash data.
Conclusion. The current challenges in the fi eld of price statistics are both new 

and ancient, i.e. related to the conceptual framework of the CPI. The natural transition 
from the theoretical concept of the index to its conditional concept and then to its 
practical implementation has led to a signifi cant deviation of the aggregate formula 
from the theoretical foundations. This contradiction can be resolved by revising the 
paradigm of sources of statistical information for the compilation of the CPI. The 
use of big data, especially direct cash data, has the potential to reduce the cost of 
statistical surveys, expand the sample size and improve its design while reducing 
the burden on respondents, obtaining more reliable data on transaction prices and 
comprehensively improving the price index by including real-time information on 
household expenditures [19].

The revision of the paradigm of primary data sources allows for a signifi cant 
reduction in the methodological and organizational limitations imposed by the extreme 
conditions of Russia’s military aggression against Ukraine. In the conditions caused 
by the war, this kind of information allows regular estimates of the consumer price 
index for a large number of goods without the loss of quality, and control the structure 
of consumption both in general and by region, and opens prospects for reducing 
discrepancies between conventional concept of the CPI, its ideal concepts and their 
practical application.
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SECTION 4

OUTLIERS' DETECTION IN STRUCTURAL BUSINESS STATISTICS: 
SUSTAINABLE DEVELOPMENT AND MARTIAL LAW ISSUES 

4.1. General issues

Annual indicators of structural business statistics (SBS) are central in the sub-
system of economic indicators of sustainable development and serve as the basis for 
calculating a whole range of important macroeconomic indicators. The structural busi-
ness statistics allows for obtaining information for the basic indicator of national wealth 
formation (value added), investment, employment and business demography in various 
economic sectors, which is an integral component of the statistical information support 
for management of sustainable development. The structural statistics data also enable 
for analyses of structural change, sectoral productivity and profi tability of companies. 

It is also important that within the statistical system, short-term statistics and na-
tional accounts rely to a large extent on the information produced by structural statistics 
in order to construct key aggregated indicators.

The structural business survey is a source of information on structural changes in 
the production sector of all types of enterprises. In terms of sustainable development, 
structural changes in small and micro businesses are particular interest. Small enter-
prises, including micro-enterprises, despite their relatively small production volumes, 
provide an overwhelming number of jobs both in individual economic activities and in 
the economy as a whole. Small businesses, which are more sensitive to environmental 
issues than medium and large enterprises, are also the source of a large number of in-
novative start-ups focused on solving urgent sustainability challenges.

However, the small business sector is very fl uid both in terms of the constant 
formation and registration of new enterprises, and in the sense of a signifi cant number 
of temporarily inactive enterprises and those that have fi nally ceased their activities. 
Another problem is the presence of so-called atypical enterprises (outliers), which are 
very diffi cult to detect, that can lead to a systematic bias in the fi nal results of structural 
business survey.

  Estimates of various economic and social indicators of the structural statistics 
are derived by size and economic activity of the enterprise. The size of enterprises is 
defi ned by number of employees in full employment equivalent. International standards 
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distinguish between micro-enterprises (less than 10 employees), small enterprises 
(10 to 49), medium enterprises (50 to 249), and large enterprises (250 and more). The 
group of the so called small and medium enterprises (SMEs) cover all the enterprises 
except for large ones. 

The International Classifi cation of Economic Activities (International Stan-
dard Industrial Classifi cation of All Economic Activities (ISIC) at global level, and 
Nomenclature statistique des Activités économiques dans la Communauté Européenne 
(NACE) at European one) has the most detailed segmentation of economic sectors. 
Also, each country can provide further detailing at the lowest classifi cation levels. 

Based on annual structural statistical data for EU member countries, Eurostat 
(with a certain time lag) publishes aggregates of value added and employment in EU. 
Averaged data on all the categories of enterprises for 2022, except for agricultural and 
fi nancial sectors, are given below (Table 4.1).

Table 4.1 
Enterprise statistics in EU member countries by size, 

value added and employment, 2022 

 Group by size

Share of each 
group by 
number, 

%

Share of value added 
in each group 

(no including taxes), 
%

Share of 
employment in 

each group, 
%

Micro-enterprises 94.0 18.7 29.1

Small enterprises 
(including 
microenterprises) 98.9 35.7 49.0

Medium enterprises 0.9 17.0 16.0

Large enterprises 0.2 47.3 35.0

Source: https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Structural_business_statistics_
overview SBS overview: tables and fi gures

For comparison purposes, Table 4.2 contains relevant data for Ukraine in 2022, 
published by the State Statistics Service of Ukraine. It should be noted that the data 
provided by this central statistical offi ce of Ukraine, unlike the data of Eurostat, cover 
agricultural and fi nancial sectors, with totals of each column (except micro-enterprises 
that are within the group of small enterprises) equal to 100%.

The data in Tables 4.1 and 4.2 demonstrate that:
(1) the distribution of enterprises by size in Ukraine is in good match with relevant 

averaged data of EU;
(2) the contribution of medium-sized enterprises in the value added, being the 

basis of the national wealth, and in the employment is more signifi cant in Ukraine 
than in EU; 
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Table 4.2 
Enterprise statistics of Ukrainian enterprises by size, 

value added and employment, 2022 

Group by size

Share of each 
group by 
number, 

%

Share of value added 
in each group 

(no including taxes), 
%

Share of 
employment in 

each group, 
%

Micro-enterprises 95.9 9.7 32.9

Small enterprises including 
microenterprises) 99.0 20.4 46.0

Medium enterprises 1.0 35.8 31.7

Large enterprises 0.001 43.8 22.3

Source: https://www.ukrstat.gov.ua/

(3) as far as micro- and small enterprises are concerned, their contribution in value 
added and employment is lesser in Ukraine than in EU. It should be noted, however, 
that the respective indicators grew virtually twofold in Ukraine in 2012–2022, and if 
the military aggression of Russia against Ukraine had not been launched in February 
2022, this trend could have been sustained in forthcoming periods. But the victory over 
the aggressor and the end of the war, apart from pushing large investors to enter the 
Ukrainian market, will trigger a rapid growth in the small business indicators.   

Therefore, the importance of the small business contribution in the current eco-
nomic development raises the topicality of obtaining robust data on micro- and small 
enterprises for the compilation of credible and robust structural statistical information.    

4.1.1. Challenges facing small businesses 
            and structural business statistics under martial law

In times of war, small businesses are more vulnerable, but also more capable of 
adapting and surviving. The specifi cs of the impact of war on small businesses can 
vary signifi cantly. 

Despite the diffi cult conditions and high war risks, some small businesses can fi nd 
ways to adapt and even operate successfully. Small enterprises have proven to be able 
to quickly respond to the needs of the front in the production and supply of material 
support and Unmanned Aerial Vehicles (UAVs) like drones, the use of which is one 
of the features of modern war in Ukraine.

Physical threats, economic instability, loss of business partners and disruption of 
supply chains and communications, destruction of infrastructure can increase produc-
tion costs, temporary or permanent cessation of operations and fi nancial losses. 
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Other negative impact of the war is the narrowing opportunities for lending to 
small businesses. The credit capital becomes scarce and expensive. The lack of insur-
ance for small businesses, especially against war risks, complicates the issue. 

Compared to large and medium-sized businesses, small entrepreneurs have also 
limited opportunities to obtain comprehensive and timely information about market 
conditions, law and political changes, thus being exposed to higher war risks.

Small businesses are directly dependent on consumer confi dence in society, 
which decreases signifi cantly during the war. The population shows less propensity 
to consume, and this leads to direct losses for enterprises whose revenues are largely 
dependent on consumer spending. Mass population migration and military mobiliza-
tion lead to both the loss of skilled labor and a decrease in the number of potential 
consumers.

Government measures to support small businesses, collective resilience, and the 
ability of entrepreneurs to diversify their activities play an important role in reducing 
the negative impact of the war. However, the government, in order to increase eco-
nomic security, introduce new rules for entrepreneurs that are not always popular. This 
requires a certain fl exibility and adaptability from small businesses to such changes, 
which may come with additional organizational and operational costs.

For internationally operating small enterprises, the war can also reduce access to 
international markets due to geopolitical tensions and explicit or implicit opposition 
from various geopolitical actors.

The signifi cant wartime uncertainty, physical threat, the need to make quick and 
often risky decisions create a negative psychological aspect for small entrepreneurs.  
This, in turn, can lead to reduced productivity and diffi culties in maintaining a positive 
work environment for small businesses.

Thus, the war can signifi cantly affect the small business and the results of struc-
tural business statistics.

At the same time, the small business is very fl uid in terms of frequent changes 
of economic activity, creation and registration of new enterprises, and a signifi cant 
number of inactive units and those that have ceased their activities. A certain small 
innovation-oriented business can also be absorbed by large companies. 

Another issue is the presence of so-called atypical enterprises (outliers), the ex-
istence of which can be due to the specifi cs of each economic activity, as well as the 
current market conditions, shortcomings of the legislative system or usual registration 
errors. All of these factors signifi cantly complicate the outliers’ detection. 

Outliers cannot be detected based on one of the known approaches. As a special 
case of atypical units’ issue, the structural business survey requires the use of a com-
bination of algebraic, graphical and non-parametric methods with mandatory expert 
support. 

Therefore, the importance of the small business in the current economic condi-
tions raises the topicality of obtaining robust data on micro- and small enterprises for 
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the compilation of credible and robust structural statistical information. Without ef-
fective detection and treatment of outliers, the fi nal results of the structural business 
survey may contain a systematic error and lead to the adoption of erroneous economic 
and political decisions.

4.2.  The structural business survey 

The constantly increasing present-day needs in the information support cause 
the production of the growing array of either quantitative data or the ones that can be 
transformed into quantitative form. This is pushed up by constant improvements in 
technological facilities engaged in data processing, accumulation and storage. Primary 
and raw data arrays usually feature numerous registration errors, missed entries and 
atypical units, which requires special processing techniques to correct or compensate 
these drawbacks. The quality of output data is, therefore, conditional on the level of 
statistical analysis of data or appropriate techniques for statistical modelling.      

Nearly all the national statistical services conduct structural surveys of enter-
prises that is central to structural business statistics. This survey aims to obtain 
information about economic activities, routine operation, fi nancial performance, and 
turnover distribution by activity, and also the number of establishments. This survey 
also makes direct contribution in estimating national macroeconomic indicators. 

Structural surveys are performed on the basis of a stratifi ed sample. The strata are 
usually built by two variables: economic activity type and size of enterprise (number 
of employees in conformity with international requirements). The third variable can 
be added in case of need, such as region of location, legal form of an enterprise or its 
classifi cation as legal or physical entity. 

The sample stratifi cation is optimal with certain adjustments in order to account 
for the economic weight of each stratum, accuracy of estimations and a prediction of 
potential nonresponse rates that varies across strata. This distribution is optimal for the 
principal target variable of the structural survey (or for a group of variable correlating 
with each other). This principal variable in the structural survey is value added, but 
because it is subject to estimation being not directly observable, its proxy “enterprise 
turnover” (or “sales”, or “production output”) is used. The choice of this proxy variable 
is usually conditional on an economic activity. Thus, the proxy of production output 
can be more reliable for some industrial activities, whereas the proxy of turnover can 
be more appropriate for the trade.     

It refers to the need to have a good aggregated estimate of the economic reality on 
the sample basis, which requires a clearly defi ned and ordered statistical methodology. 
This methodology involves a good deal of effort to assure high quality of a statistical 
register of enterprises (the sample framework), survey program design, and preliminary 
control and data collection.  

In the statistical practice, the effort of statisticians responsible for the structural 
survey is focused on maximization of the quality and reliability of statistical 
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information given a number of limitations pertaining to budget, time, facilities, funds 
or workforce and the socio-economic realities of a particular country. If they are to be 
accounted for, a dialog with persons charged with decision-making has to be set once 
the statistical observation program began to be designed, in order to outline goals and 
limitations, and develop a survey plan, a questionnaire, data collection procedure in 
conformity with these requirements and limitations.  Once primary data are obtained, 
they have to be checked and corrected (in case of need) prior to performing their 
direct analysis. Hence, statisticians are involved at the all the phases of the statistical 
production: from data collection to information system design, from analysis of 
recorded and intermediate data to publication of results.    

Practically, the first limitation is the budget allocated for a statistical obser-
vation, which determines the sample size. A questioning involves fi xed and variable 
costs. The fi xed costs are meant to cover the design of a questionnaire, making an 
observation plan, analysis and dissemination of results. The variable costs pertain 
to the sample size: when it is increased, this will boost costs for fi eld data collection, 
entries and checks of primary data. These variable costs tend to grow proportionally 
to the sample size logarithm. Obviously, the budget (and, hence, the sample size) has 
to conform to the purposes of publication of statistical results, especially the desired 
accuracy of results and presented tables. Thus, when the results are to be published at 
a detailed level of activity classifi cation, this will require a larger size of the sample in 
respective strata.      

Time limitations essentially correspond with the deadline of results publication, 
which requires designing appropriate specifi cations and detailed planning of each 
observation phase.  

The sampling scheme conventionally distinguishes between two categories 
of enterprises: small (including micro-) and large (sometimes in combination with 
medium-sized ones). It is small enterprises that are usually explored by building a 
random stratifi ed sample, whereas large enterprises are questioned in a comprehensive 
observation. 

It should be reminded that a random stratifi ed sample has the following features:
1. The accuracy of intermediate and fi nal results of estimating a quantitative vari-

able, such as turnover, depends on the dispersion of this variable and the 
sample size: , where n is the sample size, σ is the standard deviation of a target 
variable, estimated for the sample. So, the accuracy will be better when the sample size 
is increased, whereas the dispersion will decrease.

2. The accuracy of estimates is better is a stratifi ed sample (compared with simple 
random selection) on the condition that the strata are suffi ciently homogenous (with a 
small dispersion).  

This context determines the problems related to atypical enterprises. 
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4.3.  Issue of atypical units 

Specialized literature offers many defi nitions of atypical values, or atypical units, 
characterized by the existence of an impact on statistical observation results, and nu-
merous methods for their identifi cation and processing. 

Defi nitions. Beginning with F. E. Grubbs [12] who was the fi rst to describe the 
aberrant value as an observation seemingly deviated from other sample units, we can 
fi nd numerous defi nitions of this notion up to V. Barnett & T. Lewis [1] who interpreted 
the aberrant value is an observation seemingly inconsistent with other data. The aber-
rant value is a source of “infection” distorting the information obtained on the basis 
of sample data.  

It can be said that the term “aberrant value” was conventionally used in the past 
to denote atypical units. In the modern approach this term is used to denote erroneous 
values, i. e. errors that may remain undetected in a primary data array. It means that 
errors may not be aberrant values when, for example, they are located in the center of 
a distribution.  Hence, the aberrant value is an error that can be detected due to internal 
consistency and probability control.

H. Lee [23] gave a defi nition to the units that he referred to as infl uential. Accord-
ing to him, infl uential ones are the observations with an essential effect for the derived 
estimates. An atypical unit can be not infl uential when it has an insignifi cant sample 
weight in a statistical observation. Later on В. Everitt [8] interpreted infl uential obser-
vations as ones with a disproportional effect for one or several aspects of a parameter 
estimate.    

Once that the data are controlled and atypical units are valid, the presence of atypi-
cal units in the dataset corresponds to rare cases.

Today, the following terms are equally applied to quantitative data: atypical units, 
atypical values and extreme values, although the term “unit” pertains to a statistical 
observation, whereas the term “value” relates with a distribution series. 

In Anglo-Saxon terminology, an atypical point is labeled as outlier ([1;2; 12;23; 
25]). R. Chambers [3], J. Gwet & L. Rivest [14] distinguis h between two categories of 
outliers: non-representative and representative. Non-representative refers to the outliers 
that are unique, i. e. the ones that we cannot fi nd in the other part of the primary data, 
beyond the sample population. Representative refers to the outliers that are not unique, 
being the ones that we detect in the part of primary data not surveyed by a sample (it 
is diffi cult to know this in advance). It should be noted, however, that the difference 
between representative and non-representative outlier cannot be possibly defi ned when 
there is no information about the part of the population not surveyed by a sample.  

The other approach is formulated by W. Winkler [36]  and developed in a collec-
tion published later by F. Hampel et al. [15]. This approach distinguishing between 
global and local atypical units is now commonly used in statistical studies and statisti-
cal practices. 
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A unit will be considered as a global atypical unit (outlier) for the target variable 
X, when its value for the whole distribution series is extreme, i. e. it is located at the 
end of the series and exceeds a certain threshold value. A unit will be considered as a 
local atypical unit (inlier) for X, when its value is extreme only within the limits of a 
certain part of the overall distribution series, i. e. in a subset of the observation units. 
A local atypical unit has impact on the subset data, but not necessarily on the data of 
the whole population.   

It is obvious that each global atypical unit is a local atypical unit at the same 
time. Accordingly, a value is local atypical not because it belongs to the category of 
big values, but because it is essentially higher than the other values observed within 
a separate category, stratum or class. For example, a large turnover of a small bakery 
can be regarded as extreme only in relation to turnovers of other small bakeries, but not 
turnovers of all the enterprises engaged in production and sales of bread.   

Even if a language determines things, it does not disclose their essential meaning. 
Bearing in mind that we deal with business statistics in form of strongly asymmetrical 
(considerably pulled to the right) positive distributions within the limits of a stratifi ed 
sample and given the assumption of the perfectly controlled and refi ned data, the 
selection of terminology can be based on the below given considerations.   

The term “aberrant” has a biased pejorative coloring that, we believe, should 
be avoided in a professional glossary (if it does not refer to a mistake). Hence, in our 
particular context the terms “extreme value” and “outlier”, having similar meaning, 
can be used in parallel and in an interchangeable mode.   

In the practice of structural business statistics, small (or micro) enterprises whose 
turnover is too large for the specifi ed category are designated as atypical. From this 
point of view, such enterprises do not behave as small or micro enterprises, but rather 
as medium or even large enterprises.

The occurrence of atypical units in a primary data set can be explained by various 
factors:

errors, especially measurement errors (incorrect applications of measurement 
units); in this case appropriate corrections are made;

improper classifi cation in the sample framework;
unrecorded change in an economic activity of an enterprise; 
belonging of an enterprise to  a group of enterprises or managing enterprises; 
structural change in an enterprise (e. g. acquisition of new facilities or 

production units);
specifi c conjuncture situation: a small enterprise can be created for making 

one-time fi nancial transaction, as it happens in case of one-time involvement 
in a big tender, with further cessation of business operation (the so called moth 
enterprises).

What is the impact of atypical units? One objective of the structural observation 
of enterprises is to produce turnover aggregates (or averages) by economic activity. 
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Conventionally, the total value of the target variable X is estimated for the sample 
s using Horvitz – Thompson estimator on the basis of simple random non-repeating 
sampling: 

where xi is the value of X for enterprise i in the sample; wi  is its sample weight (the value 
inverse of the probability of this enterprise inclusion in the sample).

We may also be interested in estimating the average turnover of enterprises:

Atypical enterprises need to be identifi ed at the phase prior to the fi nal analysis of 
produced results and making respective assessments. Their identifi cation is feasible 
due to theoretical and practical reasons.  

In a stratifi ed sample we believe that the stratum is homogenous by composition, 
with enterprises behaving in a similar manner within the stratum. Therefore, this hy-
pothesis will be broken by isolated and extreme values increasing the variation within 
a stratum and affecting in this way the accuracy of estimates. 

Because the structural survey is performed by sampling, each selected enterprise 
has its own sample weight. The Horvitz – Thompson estimator of the total turnover 
allows for accounting of the sample weight in its estimation. When an enterprise is 
atypical, it means that it is rare and even unique in terms of its economic data. Hence, 
the sample weight of such enterprise may be to a great extent overvalued, and if a re-
quired adjustment is not properly made, there can occur a serious risk of overestimated 
and biased results. The problem of atypical enterprises in structural surveys is usually 
dealt with in view of one target variable, such as turnover [33; 35].

The atypical units’ detection allows for creating a separate stratum for them with 
the changed sample weight, with accounting for this change in the statistical observa-
tion. This stratum can be subsequently made subject to exhaustive observation, with 
each atypical unit responsible only for itself.   

4.4. A review of methods for outliers’ detection

Atypical units as an object of statistical effort pose two problems: (i) their initial 
detection, and (ii) their processing to eliminate adverse impact they have for the output 
result.  

There exist various methods for detection and processing of atypical units. The 
selection of a method depends on many factors, one of the most essential being the 
availability and accessibility of auxiliary information.  

The objective of atypical unit identifi cation is selecting between V-robustness and 
B-robustness, i. e. selecting the priority between reducing the variance (V) in estimations 
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or the maximal systemic bias (B). Because economic distributions are essentially asym-
metric, the exclusion of only one atypical unit can lead to an estimation bias, whereas 
keeping its intact as raw data will inevitably increase the variance. Hence, the objective 
is searching for a compromise between acceptable levels of bias and variance. Given 
the presence of outliers the task involves selecting a robust estimate without heavy im-
pact from extreme values, without large bias and signifi cant standard deviation, which 
requires reducing sample weights of outliers.       

From practical point, it refers to the selection between higher quality of results ir-
respective of their high cost, on the one hand, and simple but inexpensive methods that 
may worsen the quality of end results, on the other. This poses the problem of selection 
between deterministic and stochastic (probabilistic) methods.   

In the offi cial statistics practice, atypical units are detected by empirical methods, 
such as the choice of a threshold value for particular types of economic activity, which, 
if exceeded, allows to classify an enterprise as atypical. An advantage of this strategy 
is its practical simplicity.  

Because probabilistic methods based on the theory of extreme values are not used 
in structural surveys, their review is a subject going beyond this publication. Such 
methods are used when it is necessary to assess the likelihood of the occurrence of an 
extreme value or the likelihood of a variable exceeding a fi xed threshold value, which 
is the case of risk management (insurance and fi nance), i. e. it is the issue of prediction 
and probability. In this context, probabilistic methods, as well as the theory of extreme 
values, are obviously more reliable than graphic or algebraic methods [34]. 

4.4.1. Algebraic methods 

The problem of outliers regularly occurs in the statistical work, and no all-purpose 
techniques exist for its solution [23]. The elaboration of a new theoretical framework 
will make stronger emphasis on these problems and deepen understanding of the struc-
tural observation’s complexity. In a national statistical organization, the responsibility 
for choosing a method for detection and treatment of atypical units goes beyond the 
functional duties of the staff from the department for SBS, even if this staff involvement 
in the respective decision-making is reasonable and desirable.  

In this subsection we are going to make a review of various algebraic methods 
for identifi cation of atypical units and new but simply applicable non-parametric ap-
proaches for one target variable,  X, such as enterprise turnover. 

The fi rst one in the group of V-robustness methods is a technique similar to the 
Jackknife technique for variance [35], allowing to account for the distance of each 
observable value from the distribution center, such as the form of the distribution tail. 
The next one is a technique based on the order statistics of the coeffi cient of variation, 
allowing to underscore the atypical nature of certain units and assess the impact of an 
atypical unit on the quality of output information.
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Following the works of Irwin [21], Tippett [31], Е. Pearson [26], А. McKay [24] 
devoted to detection of extreme values in a normally distributed sample, Е. Pearson, 
С. Sekar [27] proposed statistic   as a test for the signifi cance of an extreme 
value that is the highest in a distribution series arranged in the increasing order of the 
values: x1 ≤ .... ≤ xn, where n is the size of a sample, built on a normally distributed 
framework; m is the average value of the target variable X in a sample; s is the standard 
deviation of the variable X in a sample.

F. Grubbs [12] fi rst considered the variable , where  xmax= Max X 

for the distribution close to normal, and later on .

T corresponds to the Student’s t-distribution with (n – 2) degrees of freedom. This 
enables to estimate P = Prob (x ≥ xmax) and determine in this way the likelihood of the 
occurrence of an extreme value in a distribution series, exceeding the threshold value 
xmax. The advantage of this method is that the critical value depends on the value n. Its 
drawback is the sensitivity to extreme values and, fi rst and foremost, using the normal 
distribution as reference one, thus making this approach inapplicable for asymmetric 
distributions that are common for economic data.

4.4.2. Conventional methods

This group of methods usually considers the relative distance of a unit X from 
the distribution center. It means that when m (average value, median, ...) denotes the 
parameter of the central trend (the distribution center), and s denotes the variance 
(dispersion, standard deviation, median absolute deviation (MAD), interquartile 
range, …), i. e. the parameter of scale, the relative distance of each unit from the 

distribution center will be derived as   . 

It should be noted that the average and the dispersion together with the standard 
deviation are not resilient indicators with respect to atypical values. To eliminate this 
drawback, using MAD or interquartile range as the parameter of scale is proposed. 

MAD is derived as . 

The formula  can be used as an alternative to MAD.

Quantiles can also be used (e. g. interquartile range s = Q3 – Q1 or the variance 
s = D9 – D1 based on deciles) as the parameter of scale or F-spread that is close to the 
interquartile range.  
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According the method proposed by М. А. Hidiroglou & J. -M. Berthelot [16] 
for regular enterprise surveys, atypical units should be identifi ed beyond the limits of 
the interval [M – k Q1, M – k Q3] , where M is median, and k is a parameter empirically 
estimated by statisticians.

Atypical units can also be identifi ed beyond the interval [Q2, Q2 + сudu],  where du= 
Q3– Q2, or the interval du= Max(Q3– Q2, α Q2) , where α  is a parameter set by experts, 
which can be equal to e. g. 0.05. On the other hand, сu is a parameter which, like k in 
the previous formula, is set empirically as well. 

Also, an atypical unit can be identifi ed beyond the interval [M – ks, M +ks ], where 
k > 6. N. Emond & G. Dubreuil [7] proposed a modifi cation of Hidiroglou – Berthelot 
method using the median value of impact.  

We believe that all the aforementioned algebraic methods have two weak sides: 
(1) the fi xed threshold value, which, if exceeded, makes a unit atypical, does not 

account for the shape of the end of distribution of the variable X;
(2) these methods do not account for the stratum size, i. e. the number of observa-

tion units that can vary essentially across strata. Thus, an enterprise located far away 
from the distribution center in a large stratum appears at the fi rst glance as more ex-
plicitly atypical than an enterprise in a small stratum including only several units (this 
situation occurs in case of a large nonresponse rate in a stratum).  

4.4.3.  A new non-parametric approach

F. Grubbs proposed a different met hod for identifi cation of the extreme value 

in the ordered normal distribution [12], using the ratio  , where V (X) corres-

ponds to the variance X, and V (X – xn) denotes the variance X with the exclusion of 
the last observation xn from its distribution series. These statistics are related with the 
Person’s statistic by the equation:  

.

A non-parametric approach proposed by us and reminding of the Grubbs method 
is intended to account for the two aspects: the unit’s distance from the distribution 
center and the form of the distribution’s tail.   

Consider n observations (enterprises in our case) described by the quantitative 
variable X. The observations i (i=1, 2, …, n) are arranged by the increasing order of xi 
values. Let wi  denotes the sample weight of each unit i. Within one stratum the selected 
enterprises may have different weights determined by two main factors: 

(1) one stratum in a certain economic activity may include several substrata with 
different numbers of units in each;
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(2) a stratum may cover enterprises of another economic activity due to e. g. er-
roneous classifi cation of enterprises in the sample framework.  

This causes the need in accounting for the sample weight of enterprises in 
identifying atypical units. For this purpose, the sum of sample weights should be 
denoted as:

The relative contribution in the variance of distribution will be estimated for each 
unit i: 

where V (X – Xi) is the variance (or standard deviation) estimated by excluding the unit 
i from the distribution series; V (X) is the overall variance of the variable X. 

The numerator in this formula corresponds to the Jacknife method for variance. 
The proposed non-parametric approach can also be interpreted as a discrete version of 
the “change in variance” function proposed by F.R. Hampel in 1974 and rediscovered 
by P. Rousseeuw in 1981 [15]. This function is related with M-estimate and re fl ects 
the outliers’ impact on the estimate’s variation.

Proposition 1. Indicator  In (i) has the following features:
(1) 0 ≤ In (i) ≤ 1 for all i and n;
(2) In (i) increases for all the values higher than the average value X, and decreases 

for all the values smaller than the average value X;
(3) In (i) may have an infl ection point for all the values higher than the average 

value X.
Demonstration of Proposition 1.
1. Because the variance always has a positive value, then In (i) ≤ 1.
Denote the average of all the observations as , and the average of all the obser-

vations with exclusion of the unit i as  . It can be easily confi rmed that  is a convex 
combination of   and  

Let us demonstrate that V (X) ≥ (1 − wi)V (X −Xi). For the centric distribution  

X −Xi we have  = 0 and   = wi xi . Hence, we derive  and 

Then the inequality  is identical to the inequality 
which is verifi able, because  

When the values for all the observations are the same, except for the obser-
vation i, then V (X – i) = 0 and In (i) = 1. And vice versa, when the observation 
i corresponds to the average value of all the observations, then V (X) = (1 − wi) 
V (X −Xi) and  In (i) − 0 .
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2. In (i) can be presented as  with the constant k depending on  xi .

The result will be as follows:  

Hence, the function In is increasing for all the xi > 0, i. e. for all the values that are 
higher than the average value.

3. We have:    

The function In involves the occurrence of an extreme point for 



ik

ki xx 22

3
1 , and 

it is convex for smaller positive values. 
Implications:
1. The closer is the value of the indicator In (i) to 1, the more distant is the location 

of observation i from the distribution center. And vice versa, the closer is the value of 
the indicator In (i)  to zero, the closer is the location of observation i to the distribution 
center. 

2. Indicator 1 – I
n
 (i) can also be used.

3. Indicator I
n
 (i) can be generalized for multidimensional cases using the cloud 

inertia in place of the variance. 
4. When all the units have the same sample weight   then

How can atypical units be identifi ed by this indicator? Like in the other algebraic 
methods, empirical values resulting from experiences and expertize in a particular 
economic activity can be taken as reference points in this case, but obtaining statistical, 
more generalized reference points is desirable. 

The graph of indicator  In with the values limited by zero and one, in case of the 
occurrence of a large value in a distribution series, i. e. an atypical unit, will inevitably 
have an infl ection point and the concave form in crossing it, except for the case when 
an atypical unit is the single one in a distribution series. The infl ection point serves as 
the reference point in identifying an atypical unit. 

When a distribution is centric, the concavity can be derived as follows: 

This expression can also be written as:

which is equivalent to the expression: 
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In this way we have a conventional algebraic method for identifying atypical 
units, with the aforementioned inequality equivalent to the expression: 

Hence, the proposed method designed for identifying atypical units allows to use 
the value dependent on the number of units as a reference point. 

Atypical units can also be found using the histogram of the proposed indicator, 
which will have the infl ection in form of elbow, or using the Cattell’s scree test, a 
common practice in factor analysis of principal components. Just like conventional 
methods for identifying atypical units, this approach, not relying on probabilities, does 
not require a knowledge of distribution probabilities or extreme values.       

Examples. The number of extreme values can be identifi ed by analyzing a histo-
gram of the last values of the indicator In (i) in a distribution series, we plotted for each 
economic activity. We are going to examine several examples obtained on the basis of 
data from the SBS (Figure 4.3).

Figure 4.3 signals the following occurrences:
– one or four atypical units in the metalwork (28 NACE);
– one atypical unit in the construction (45 NACE);
– fi ve atypical units in the retail trade (52 NACE), with this stratum consisting 

of a large number of observations;
– one or two atypical units (probably, four, and even fi ve) in the IT sector (72 

NACE).
This approach with visualization provides very useful preliminary information 

that can be taken for expert analysis aiming to determine the number of atypical units in 
each stratum. It means that although the fi nal conclusion cannot be made immediately 
and requires knowledge of the specifi cs for each economic activity, visualization can 
offer reliable background information for decision-making.   

Other non-parametric methods. The advantage of the coeffi cient of variation (CV) 
is that it does not depend on measurement units, which makes it applicable in com-
parisons of the variance of one variable not only within a sample, but across samples. 

Let X denotes the variable for which we have the observable values xi , arranged 
in the increasing order. CV for a cumulative distribution series, i. e. for all i (i=1, ... , n) 
can be estimated as: 

After that the difference between each two consecutive CVs can be estimated as:

It can be verifi ed that the average of the fi rst i values   and the standard de-
viation of the fi rst i values σ (i) are the growing functions, whereas CV (i) is not neces-
sarily the growing function for i (this is the case when a distribution has several similar 
extreme values).
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Figure 4.3 A histogram of the last values of the indicator 
In (i) by economic activity

The indicator of difference Diff (i) measures the effect from adding each next 
observation i for CV of the subsample consisting of i ordered observations. 

The number of atypical units can be detected by analysis of the distribution of the 
last values of Diff (i) or its histogram. A gap in the distribution of values or a change 
in the form of histogram signal a threshold value after which a unit can be considered 
as atypical. The threshold value in a series of decreasing values i can also be identifi ed 
as the point at which a distribution stabilizes. It means that when the values i become 
similar or close to each other, CV (i) will increase insignifi cantly, with Diff (i) ap-
proaching zero.     
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Another advantage of this approach is that, being capable to measure the impact of 
extreme values on CV of a distribution series, it allows to assess the quality of informa-
tion. It should be reminded that following the Resolution of the European Commission 
(1618/1999) on the criteria of quality assessment of SBS [4], EU member countries are 
required to provide Eurostat with CV estimated for each series of annual business statis-
tics data, by which Eurostat will perform quick overall quality assessment of the data. 

4.5.  Graphic methods for outliers’ detection 
            in Structural Business Statistics

Abstract mathematical measurement, providing for a lot of information, is not 
suffi cient for a comprehensive study of the realities.  When mathematical methods are 
accompanied by graphic visualization techniques, it helps better grasp the problems 
of atypical units.  

The occurrence of atypical enterprises in a distribution series within one stratum 
can be identifi ed by Box-plot [10; 11;12; 29], which advantage is simplicity of con-
struction and interpretation.  Box-plot pertains to the group of techniques proposed 
and elaborated by J. Tukey in 1977 for time series analysis [32].  The exploratory data 
analysis is an integral part of the modern applied statistics. Analysis of complicated 
cases in the available data is a routine effort for practical statisticians. These cases 
include full or partial missing of data, occurrences of dumps, and errors in data entries 
and errors of coding due to conscious or unconscious misreporting of information by 
respondents. Identifying these fl aws is obviously a very important component of the 
statistics efforts, with the relevant methodological challenge. In any event, statisticians 
have to face the challenge of assurance the reliability of data, with applied statistics 
methods playing the key role irrespective of the application scope.  

Box-plot 
Box plot (box-and-whisker plot) developed by Tukey has gained the wide recog-

nition in the statistical community, being integrated in all the most popular statistical 
software. This graph is important because it allows for visualization of the following 
key parameters of a statistical distribution:  

the parameters of localization: the median and, in some cases, the average 
value of a distribution series;

F-statistic, the equivalent of an interquartile interval;
ends of a distribution;
the form and asymmetry of a distribution;
extreme values in a distribution.
Box-plot graph uses the concept of depth. If n data comprising a distribution are 

arranged in the increasing order of the values, with i value corresponding to the rank k, 
then the value depth will refer to at least two ranks: k and n – k + 1:

Prof (i) = Min (k, n – k + 1).
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The depth of an observation will be increasing, when it is located closer to the 
distribution center (median). The total value of the right-sided and left-sided ends of 
a distribution is equal to one. The most commonly used indicators based on median 
(M) are the so-called fourths (F) that are very close to quartiles and described by the 
formula:

  where square brackets [.] signify a whole number.
Using the median together with letter designations of the values that are 

higher and lower than the central value of the distribution allows for constructing 
indicators of localization and dispersion that are more resilient to extreme values 
than the average value or the standard deviation. This is the way for designating 
mid-summaries (Mid, midsummaries), i. e. the semi-value of all the values that 
are lower (L, lower) or higher  (U, upper) than the central value (U, upper), for 

example
 

.

Then the dispersion will be described by the formula: dF = FU– FL . The value dF 
denotes F-spread or F-dispersion.

Plotting a box-plot is quite a simple procedure. The whiskers are shorter or equal 
to one-and-a-half length of the interquartile interval. Beyond these limits Box-plot 
(Figure 4.4) visualizes extreme values located closer or farther, depending on the extent 
to which they exceed the values FU + 1,5 dF (right-sided) and FL – 1,5 dF  (left-sided).

FL–1. 
5DF

FU + 
1.5 DF

  m

FL M FU

Figure 4.4 An example of Box-plot 
Source: author

“Whiskers” of the graph can be determined using the values  LF = Q1 − k1 
(Q3 − Q1) (lower threshold, instead of FL − 1,5 dF ) and LF = Q3 − ku (Q3 − Q1) (hig-
her threshold, instead of  FU + 1,5 dF).

The constants kl and ku are determined with reference to the expert value of the 
distribution function X or the threshold value that is determined in view of the number 
of observations. Depending on the constants’ values, the two approaches can produce 
analogous results from the perspective of visualization of the atypical value presence. 

A long distance from a unit located on one of the graph ends will not be suffi cient 
for its recognition as atypical, if other units occur between this unit and the graph whis-
kers. An atypical unit being rare by defi nition, the occurrence of dozen atypical units 
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in one stratum is actually impossible. It means that such a quick detection is not based 
on proof, but only on the preliminary visualization of units that are suspicious from 
the point of view of their possible belonging to atypical ones. So, the fi nal conclusion 
requires additional information.   

Another feasible approach, used for asymmetrical distributions, such as the 
distribution of enterprise turnover, fi xes two threshold values for the right side of the 
distribution [5; 20; 37]. While the lower threshold signifi es a margin, beyond which no 
unit is considered as atypical, the upper threshold is the margin, beyond which all the 
units are considered as atypical. Hence, the test for atypical units is applicable only for 
the units falling into the interval between the two fi xed threshold values. This allows 
to use various strategies for identifying atypical units. 

Box-plot proves to be high performing in comparing subpopulations of observa-
tion units, because it is capable to show differences between median values (location) 
in the dispersion and in the distribution form. But the visual comparison of Box-plot per 
se is not applicable for analysis of the variance. It only enables for visual assessment of 
the difference in the position of indicators, but does not lay grounds for the conclusion 
about the actual difference between subsets or about whether or not the discrepancy is 
caused by sample fl uctuations.   

J. Tukey proposed many versions of Вox plot graphs [32], giving evidence of his 
inexhaustible imagination in this fi eld. To compensate the aforementioned drawbacks 
of the conventional Вox-plot, he proposed in 1970 its more sophisticated version 
labeled as notched Box-plot. The notch is built in a way making the continuations of 
the graph on both sides equal   and  
where IIQ  signifi es the interquartile interval. An example of notched Box-plot con-
structed by use of software R is given below (Figure 4.5).

The notch is interpreted as follows: when the notches of two compared boxes do 
not overlap, it can be suggested that the value discrepancies between the medians are 
substantial and not caused by sample fl uctuations [13; 29].

Examples. We are going to examine several examples. The proposed graphs we 
constructed using Insight module of SAS software.  

Figure 4.7 shows the occurrence of only one extreme value, which is the simplest 
case.

In Figure 4.8, the asymmetry is more pronounced due to the occurrence of a long 
tail, i. e. the one pulled more to the one side of a distribution. The number of potential 
extreme units can be determined in this case as either four or one because of the oc-
currence of a gap in the series of these extreme units (three and one).

The last case (Figure 4.8) is the most complicated with respect to identifying ex-
treme units. All the units occurring beyond the whiskers can a priori be considered as 
atypical, but these units are seven, a number that is too large to conform to the defi nition 
of atypical units as rare ones. The reasoned conclusion would require accounting for the 
size of the analyzed subpopulation, to see if seven is large or small in relation to its total.
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Figure 4.5 A notched Box-plot
Source: author

   Figure 4.6 An asymmetric distribution 
with the occurrence of an extreme value
Source: author
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Figure 4.7 An asymmetric distribution with the long tail 
Source: author

Figure 4.8 An asymmetric distribution with isolated extreme values
Source: author

When it comes to applications of all the aforementioned methods, whether alge-
braic or graphic, there must be an expert able to make a reasoned choice, by relying 
on his/her experiences and competencies, of a threshold value from which a unit can 
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be regarded as atypical. The expert opinion about this threshold value is critically 
important. An enterprise in a sample can be considered as atypical, when its sample 
weight is higher than the number of analogous enterprises (in terms of turnover value) 
in the total population. The problem occurs because the turnover of a population not 
covered by sample surveys is not known to statisticians. If so, the Bayesian approach 
with accounting for expert opinion should be used.   

Besides that, a compromise between the effectiveness of a selected method and 
its practical feasibility is required, because detection of atypical units in one stratum 
or in will obviously require different resources and efforts.

4.6.  Treatment of outliers in Structural Business Survey

Treatment of atypical units involves two distinct phases, each one with specifi c 
tasks: the fi rst phase, aiming to achieve the quality of sample framework, pertains to 
treating of atypical units prior to conducting a sample survey; the second phase per-
taining to treating of atypical units after obtaining initial results of a sample survey, to 
improve the quality of fi nal output.     

At the fi rst phase all the atypical units must be identifi ed (by data from the previ-
ous survey), with creating a separate stratum for them, which will subsequently be 
subject to exhaustive observation. Various approaches can be applied, and they are 
selected in view of the balance between simplicity and effi ciency. All the existing 
techniques are designed to reduce the Horvitz – Thompson estimator: 

  It can be achieved by reducing either the value xi  for an atypical unit 

or its sample weight wi . Bearing in mind the defi nition of an atypical unit as a rare one, 
a more logical step is to reduce its sample weight rather than the observable value.

Examples of various approaches are given below: Winsor is designed for values 
of variable xi, and other techniques – for sample weight wi .

Winsor
Basically, Winsor of k order refers to the average value with all the lowest k values 

replaced by (k+1) values and all the highest k values replaced by (n – k) values.

In case of symmetrical distributions, this statistic is the unbiased estimate of the 
average value of a distribution. For outliers, this formula changes a little, with only 
the highest k values replaced by (n – k) values. Each k value of the outliers is replaced 
by xn–k 

.
In this way we derive  

Reduction of sample weights
Consider a sample with the size n, built on the population with size N. It is neces-
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sary to estimate the total value of the variable X. The number of outliers t is known, 
having been determined in advance. A review of various techniques applicable for 
processing of the outliers is given below [9; 16; 17].

1. The outliers assigned the sample weight equal to 1, with modifying the sample 
weights of other observation units, to have the weights sum equal to:   

This approach is quite simple, but it is based on the assumption on the uniqueness 
of an outlier in a sample, which is unrealistic in practice. 

2. The sample weights of the outliers reduced with accounting for their number 
and size:

3. The outliers assigned the maximal weight r, where r < N/n. These weights can 
be determined by minimizing the root-mean-square error (see item 2) and knowing 
the value t. The produced estimate is a generalized version of the fi rst one (see item 1):

The aforementioned methods of weight reduction have one drawback: the need 
for preliminary identifi cation of outliers by a statistician.

M-evaluation
M-evaluators is a class  of fl exible robust estimates. The point M-estimate is im-

plicitly determined by the equation (for the total T):

ψ (xi − T) = 0

for the function determined a priori as Huber function: ψ (x, k) = max(−c, min(c,x)), 
where c is a constant chosen by an observer [19]. The parameter c in Huber function is 
often close to 2, which means truncating the total value. When the function has limita-
tions, the extreme values do not interfere much with the observer. 

Many numerical versions of M-evaluations have been proposed after P. J. Huber 
[18], such as the following:

.
The methods based on modifi cations of the variable’s values allow one to avoid 

diffi culties in detecting atypical units by gradually reducing the weight of extreme 
values.
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The robustness can be enhanced using auxiliary information. 
Calibration assessment [6; 28; 30]. Consider the case when supplementary

 variables are known for a sample, which totals for the overall population Yj are 
known as well. Denote as yjk the value assigned to j supplementary variable for the 
observable unit k. The total value for X needs to be estimated by   by 

verifying the calibration equation   with weights Pk , close to the 
known input sample weights wk . The deviation is measured using the function φ by 
the following algorithm:

The function φ has the following features:
 φ ≥ 0, convex function, φ(1) = φ(1) = 0, φ  (1) = 1.
This algorithm for problem optimization with limitations requires testing of Kuhn 

and Tucker criteria [22]. The weights can be derived by the function F inverse to the 
function φ, i. e. φ .

 One of the following functions can be chosen for φ: 

φ  linear approach (F is linear) φ(x) – xLnx – x + 1 , x >0 .

Also, we can truncate all the previous functions.
Practical applications. Apart from the aforementioned methods, procedures of 

pragmatic nature are often used. The most common ones are algorithms with fi xing a 
set of criteria discussed below. 

1. An enterprise located beyond the observation fi eld considered atypical. The 
observation fi eld is limited to the enterprises with the turnover not higher than 
the fi xed threshold value, in conformity with the criteria for classifi cation of 
micro- and small enterprises. This approach can be appropriate for identify-
ing the so-called global outliers, but the issue of outliers (identifi ed in each 
stratum) remains open.

2. The following criteria can be set for inliers:
– assigning each inlier the weight equal to one, meaning self-representation 

of each enterprise in a sample. This procedure may obviously lead to a 
bias, but its advantages are simplicity and substantially reduced variance. 
In fact, assigning the weight equal to one gives evidence of the unique-
ness (singleness) of such observation in the overall population, i. e. a fact 
that is not known implicitly and has to be confi rmed by an expert;  

–  reducing the sample weight in a way so that the respective enterprise 
could not receive a too high weight in the strata regarding several vari-
ables or important ratios (for example, not higher than 80%);
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–  the estimate derived by the calibration method will be the single supple-
mentary variable, if a suffi ciently high quality of information for this 
variable can be achieved.

The objective is always one: to reduce the variance for one (nonbiased, if pos-
sible) estimate, although this adjustment is obviously capable of producing a small 
estimation bias.    

Given the lack of supplementary information, in statistical practice, quite often 
and with a satisfactory result, atypical units are assigned the weights equal to one, 
which is always better than preserve the initial but unrealistic weights.   

Conclusion. The identifi cation of extreme values is an integral phase in process-
ing and analysis of data from the sample statistical survey for the production of reliable 
statistics. 

Numerous parametric and non-parametric, deterministic and probabilistic meth-
ods, while not allowing for accurate identifi cation of atypical units, enable for very 
quick implementation of two strategies for all the strata: (i) with a limited number of 
atypical units; (ii) with a signifi cant number of atypical units. Experiences of experts 
need to be accounted for in validating either a strategy that would fi t for a particular 
case or a version in between the two strategies.      

In business statistics as a whole and sample surveys in particular, criteria with sub-
jectivity components (conclusions relying on graphic visualization or expert opinion), 
such as Box-plot or the method based on the coeffi cient of variance, give very similar 
results. But it should be kept in mind that the difference in only one unit in the number 
of atypical enterprises can have signifi cant effect for the overall estimate.  

The SBS statistician can initially, after data control, propose a confi dence interval. 
When a serious doubt appear, experts can be asked, but because this practice cannot 
be introduced on regular basis due to high costs, technically simple and cost saving 
approaches are desirable.  

For detection of outliers in the total value of one variable, quantile-based methods 
are often used, being simple and reliable at the same time. In detection of outliers for 
ratios in the probability control, regression methods are more commonly used.

In processing of outliers when publishing the results, preference is given to weight 
reduction compared with Winsor. The results always involve a compromise between 
acceptable levels of variance and bias. While the variance is an important parameter 
for small samples, the bias has a signifi cant role for large-sized samples. Basically, 
the problem of the occurrence of outliers is less important for large samples. A more 
detailed elaboration of this issue can be found in the article of H. Leeу in “Business 
Survey Methods” [23].

Final remarks.
Atypical units can be effectively detected and processed in SBS by means of the 

abovementioned Box-plot and the proposed method using the coeffi cient of variation.
The availability of reliable supplementary information for all the population is 

important for gaining advantages pertaining to accuracy and cost. The supplementary 



Section 4  Outliers' detection in structural business statistics: 
sustainable development and martial law issues

211

information can be used at the phases of sampling and extrapolation of produced results 
on the general population.  

Also, it must be always remembered that the quality is a costly matter in the sam-
pling  theory. The quality of output information cannot be possibly enhanced along 
with the cost reduction of a statistical observation. 
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SECTION 5

NATIONAL GLOSSARY 
FOR THE GENERIC STATISTICAL BUSINESS PROCESS MODEL: 

METHODOLOGY AND PRACTICE

5.1.  General issues

This section devoted to the experience of national statistical glossary compila-
tion in Ukraine, namely a glossary supporting the Generic Statistical Business Process 
Model (GSBPM). The glossary to support the statistical business process is a prereq-
uisite for quality information support for sustainable development.

The Conference of European Statisticians considers the development, mainte-
nance and constant updating of statistical glossaries as an integral part of the frame-
works of the statistical production of on sustainable development issues [1].

Beside of the Eurostat, this is also one of the top priorities for all offi cial statistics 
worldwide.  At the Seventh session of Economic and Social Commission for Asia 
and the Pacifi c Committee on Statistics held in Bangkok on  August 26-28, 2020, on 
Advancing offi cial statistics for the 2030 Agenda for Sustainable Development, it was 
enphasized a need of modernizing statistical business processes: “National  statistical  
systems  have  used  the  Generic  Statistical Business  Process  Model  (GSBPM)  (or  
the  Generic  Activity  Model  for Statistical Organizations (GAMSO)) to map their 
current business processes and have used the resulting fi ndings to identify opportuni-
ties and priorities for change” [2].

The Generic Statistical Business Process Model glossary (from now on, GSBPM) 
is an essential part of the statistical standardization initiatives. The decision of the 66th 
plenary session of the Economic Commission for CES, held in Paris on June 26-28, 
2019 [3], identifi ed the urgent and prospective task for offi cial statistics to build a 
metadata glossary, an integral subsystem of which is the GSBPM glossary [4]. In the 
EU, the GSBPM glossary development became the next step to the Memobust project 
resulted in the Handbook on Methodology of Modern Business Statistics [5]. The 
Economic Commission for CES also envisaged that the standard glossary would be a 
centralized and ultimate source of terms and defi nitions for modern statistical models 
in offi cial statistics (ModernStats models) to help identify and eliminate inconsistencies 
and discrepancies between statistical homographs and synonyms.
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In Ukraine, implementation of the GSBPM in statistical practice also puts forward 
the need for its terminological support. Besides, the formation of glossaries in Ukraine 
is highly relevant due to the rapid and not always coordinated emergence of profes-
sional terminology, including statistical. In many professions, vocabulary, compared 
to countries where the offi cial language has developed over the centuries, is not enough 
steady and coherent. Thereby, the GSBPM glossary is a means of understanding among 
statisticians and contributes to professional vocabulary formation. 

Accordingly, in 2020 the State Statistics Service of Ukraine (from now on, SSSU) 
initiated the GSBPM glossary project. The work was carried out under the National 
Academy of Statistics, Accounting, and Audit (NASAA). Under the requirements set 
out in Chapter 5 of Section V of Ukraine – European Union Association Agreement [6], 
the GSBPM glossary formation is an essential step towards implementing internatio-
nal standards into national statistical practice. The key objectives of the GSBPM 
glossary are:

collect a set of defi nitions relative to the GSBPM;
facilitate the statistics production within the National Statistical System;
enrich and improve national statistical vocabulary;
highlight the inconsistencies between international standards and national 

statistical practice.
There were three phases of the glossary project. The fi rst phase was devoted 

to the inventory of international and national statistical dictionaries and glossaries 
and developing a glossary layout. The intermediary stage presented: 1) a terms list 
accompanied by the information sources, and 2) the glossary draft. The fi nal phase 
ended with a fi nal version of the glossary.

This study presents an overview summarizing the experience gained during 
the project. The paper comprises several sections – introduction, basic international 
standards, methodology, international practice, practical aspects, problematic issues, 
and a conclusion.

5.2.  Basic International Standards  

The GSBPM is not an independent standard, but it is closely related to other basic 
statistical standards. In 2015, the UNECE, Eurostat, and the OECD proposed a General 
Activity Model for Statistical Organizations (from now on, GAMSO) [7]. This model 
considers the division of the statistical organization’s activities into four areas: strategy 
and leadership, capacity management, infrastructure, and production. The GSBPM 
describes the production part. Since July 2007, Eurostat has initiated the introduction of 
GSBPM as a European standard [8]. In February 2017, the CSSE (European Statistical 
System Committee) confi rmed this model’s inclusion in the European standards. The 
GSBPM (version 5.1) become a standard framework that allows statistical authori-
ties to use corporate and harmonized terminology for the statistical business process. 
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The GSBPM is an evolutionary model, the current version of which is in effect since 
December 2013.

Another international standard directly related to the GSBPM is the Generic 
Statistical Information Model (from now on, GSIM) [9]. While the GSBPM describes 
statistical production processes, the GSIM (version 1.0) describes the information 
circulating between production processes [10]. 

Thus, the GSBPM describes the production subsystem of the GAMSO 
and aims to collect and transforming information represented by the GSIM. The 
GAMSO, the GSBPM, and the GSIM are the essential standards for reforming 
offi cial statistics. They provide statistical activities with mutual terminology, thus im-
proving communication between statisticians within each statistical organization and 
statistical systems. All this increases the statistical activity effi ciency. In a broad sense, 
it also means that approaches to compiling and publishing the GSBPM glossary must 
comply with three groups of principles of the European Statistics Code of Practice: 
Institutional Environment, Statistical Processes, and Statistical Output [11]. 

Together with the international standard “ISO / IEC 11179-4 Part 4: Formulation 
of data defi nitions” [12], all three standards are vital in compiling the GSBPM glossary. 

Along with the above and taking into account the relevance, we completed basic 
standards for the GSBPM glossary with the national version of GSBPM, adopted 
25.05.2018 by the SSSU Commission for Methodology and Reporting Improvement 
[13; 14], Handbook on Methodology of Modern Business Statistics [5], SDMX [15; 
16], and Statistical Metadata in a Corporate Context: A guide for managers [17]. 

 5.3.  Methodology

Scientifi c approaches to ensure glossary methodological framework are as fol-
lows: systematics, parsimony, generalization and classifi cation, empirical evidence, 
and evolution.

With GAMSO (version 1.2, 2019) and GSIM (version 1.0), GSBPM aims
to provide a common vocabulary to support international cooperation and international 
exchanges in official statistics. It is a universal system that divides any statistical 
production operation into eight phases: needs identifi cation, design, development, 
collection, processing, analysis, dissemination, evaluation. These phases themselves 
present 44 sub-processes. That means that the glossary should cover the standard 
GSBPM structure of three levels: Level 0, statistical production process; Level 1, eight 
phases of the statistical production process; Level 2, 44 sub-processes in each phase. 

The integral part of the glossary is the broad overarching processes’ vocabulary 
covering and coordinating all statistical production elements. These processes are car-
ried out at the organization’s level to support the statistical activity and considered in 
the GAMSO, namely, quality management, metadata management, data management, 
process data management, knowledge management, and provider management [4].
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We argue a complex, non-linear, and dynamic interrelation between statistical 
business processes. The GSBPM is a multilevel, open, and dynamic framework for 
organizing the statistical business process, i.e., according to the developers: “A sta-
tistical business process is a collection of related and structured activities and tasks to 
convert input data into statistical information. In the context of the GSBPM, organiza-
tions or groups of organizations perform statistical business processes to create offi cial 
statistics to satisfy the needs of the users. The output of the process may be a mixed set 
of physical or digital products presenting data and metadata in different ways, such as 
publications, maps, electronic services, among others” [4].

However, the GSBPM should be applied and interpreted fl exibly and not in strict 
order. The GSBPM identifi es possible steps in the statistical business process and the 
interrelation between them that corresponds to a logical series of steps in most statisti-
cal business processes. The statisticians can combine the model’ elements in a different 
order and circumstances. Some sub-processes require a return to them in other contexts, 
thus forming iterative loops [4]. 

Thus, “GSBPM can be considered as a checklist of processes and sub-processes 
to ensure that all necessary steps are in place to identify all necessary “components” of 
the statistical production process” [4]. The GSBPM presents more like a constructor 
to compose individual statistical business process structure. “In this way, the GSBPM 
aims to be suffi ciently generic to be widely applicable and to encourage a standard 
view of the statistical business process, without becoming either too restrictive or too 
abstract and theoretical” [4]. 

The GSBPM is also independent of the data source and applicable regardless of 
the nature of the process: survey, administrative source, “mixed” source [4]. That is, 
the model is independent of the order of business processes and types of data sources.

While forming the terms of reference, the SSSU proposed a process sequence for 
the glossary formation. However, given the above, we rejected this approach. What 
is essential is not the sequence of processes but their universality and availability fol-
lowing the statistical system’s update. 

The glossary should not also unreasonably overrepresent specifi c statistical do-
mains and data sources. Of course, universality does not preclude some specialized 
terms and concepts narrowly focused on particular statistics.

This vision also means that GSBPM vocabulary cannot a priori confl ict with those 
for GAMSO and GSIM. Whether the statistical organization has a sectoral, functional, 
or mixed structure, the terminology selection, interpretation, and updating occur re-
gardless of the organizational principle, type of information, and information sources.

By using such a universal approach, we mitigate the risk of both vertical and 
horizontal excess. Vertical excess is an unfounded repeated description of the same 
terms for different stages within a business process or various processes. To avoid an 
unreasonable repetition of a term, we list it once. If necessary, the terms may be accom-
panied by an expanded defi nition, considering all the nuances relevant to the GSBPM. 
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Horizontal excess refers to the excessive specialization of the terminology within the 
processes complicated by a different interpretation by experts from various statistics.

The next methodological issue is the need for a clear distinction between glossa-
ries and dictionaries, and between the term and the concept. First, the list and the defi ni-
tions of words in the glossary may not coincide with those provided in dictionaries. The 
glossary offers only such terms and descriptions that are relevant to the specifi c area 
of its application. In terms of etymology, any glossary is a collection of “glosses,” i.e., 
foreign terms or particular words, accompanied by their explanations that correspond 
to the specifi ed scope [18]. The glossary is a collection of terms and interpretations for 
a specifi c activity fi eld (in our case, the GSBPM). Each word interpretation should be 
limited to the GSBPM relevance.

Second, whereas a concept deals with high-level representation abstraction, a 
term deals with abstraction and practical implementation. According to the Merriam-
Webster Dictionary, “a term is a word or expression that has a precise meaning in some 
uses or is peculiar to a science, art, profession, or subject” [19]. While compiling a glos-
sary, we face general scientifi c terms, national statistical terms, terms-equivalents, and 
international statistical terms. General scientifi c terms distinguish scientifi c wording 
from non-scientifi c. National statistical terms are specifi c to national statistical sci-
ence and practice. Terms-equivalents are the stable lexical units that match precisely 
the meaning of the word. International statistical terms are words or expressions that 
belong to a common foundation of languages similar in their statistical development. 
They are usually borrowed directly from the vocabulary used by the international 
statistical organizations. The Ukrainian statistical terminology foundations are much 
closer to European ones. Terms within each group require special treatment. Their 
identifi cation, classifi cation, and analysis contribute to the quality of the glossary.

We can say that statistical vocabulary today forms an independent terminological 
system. The system nature of statistical language is related to the professional limits and 
the interdependence of phenomena within these limits. The statistical terminological 
system is composed of two subsystems: academic and functional statistical language. 
Although these two subsystems have pronounced features, they are overlapping. Both 
subsystems, theoretical and functional, are involved at different levels of the GSBPM. 
Academic terminology is systematic, as it undergoes a complex process of scientifi c 
verifi cation. Practice language is more responsive to external evolutionary factors 
and, accordingly, more prone to ad hoc. In line with Thelen (2015), while translating 
foreign terms, we need to ensure interaction between theory-oriented (or systematic) 
terminology and translation-oriented (or ad hoc) terminology, from which they both, 
as well as the overall translation process, will benefi t [20]. The same applies to national 
vocabulary.

Decisive for compiling a glossary, as for any scientific process, is the prin-
ciple of parsimony. The parsimony principle requires choosing the most straightfor-
ward explanation to fi ts the evidence that means that among all possible terms and 
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descriptions, the most acceptable are those involving the fewest entities, assumptions, 
or changes [21]. 

The specifi city of glossaries is also their structure.  A characteristic feature of 
glossaries is their alphabetical order. According to the Cambridge Dictionary, a glos-
sary is an alphabetical list of diffi cult, technical, or foreign words along with their 
explanations [21]. The Larousse dictionary also defi nes a glossary as an alphabetical 
list of special terms [22].

We distinguished five essential principles for the GSBPM glossary com-
pilation: compliance with the statistical standards, business-processes universality, 
terms relevance to the GSBPM, the parsimony of term selection and defi nition, and 
alphabetical organization.

5.4.  International practice

The study of international practice allowed us to select and argue approaches to 
the GSBPM glossary compilation. In total, we analyzed 39 foreign sites with one or 
several types of statistical dictionaries or glossaries for the following characteristics: 
general issues; structure; access; searching; used attributes; language(s); term and term 
defi nition; coding; glossary size.

General issues 
At the time of the study, specialized GSBPM glossaries’ practice was not 

widespread in official statistics. The standard way is to form general statistical 
glossaries as a subsystem of the metadata system, a subsystem of the methodology 
and classifi cations. Some international organizations create, in parallel, specialized 
glossaries. Specialized glossaries mainly focus on the needs of particular statistics or 
their theoretical aspects. The Memobust Glossary and SDMX Glossary are the most 
relevant to the GSBPM. There is no unifi ed way to present statistical glossaries on the 
websites.

Structure
The vast majority of glossaries have the alphabetical system. Some inter-

national organizations and countries have a parallel presentation by themes (or a broad 
statistics domain). Sometimes several arching terms are also provided.

Access
Glossaries of all statistical services are freely available to all types of users. 

Usually, a glossary is part of the navigation subsystem of the organization’s website. 
In some organizations, it is also possible to obtain an electronic version of the glossary.

Searching 
The search engine corresponds to the glossary structure, i.e., provides automatic 

alphabetic search, followed by the possibility of manual searching for a specifi c term. 
In some cases, it is possible to search by free entering text in the search box. There is 
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also a fairly common practice to select a term in the provided list. It is possible to search 
by topic if there is a thematic structure.

Used attributes
The standard attributes of any glossary are: “numbering,” “term,” and “term defi -

nition”. International and some national glossaries also contain additional attributes 
such as “sources” and “contact details of the methodology responsible person”. The 
SDMX glossary and the OECD glossary provide more attributes.

Language(s)
Glossaries of international organizations are in English, while national glossa-

ries are either exclusively in a country’s language or are bilingual. In the case 
of multilingual countries, there is the practice of compiling multilingual glossaries. 
In the case of non-English-speaking countries, the English version is always pre-
sented separately on the English website version. Some countries provide links 
to English-language versions of international organizations’ glossaries. In some
cases, for the English version, only a list of terms (index) without their interpreta-
tion is provided, while the national-language version contains all attributes.

Term and Term defi nition 
The selected term is usually given in the glossary once. Among all the possible 

synonyms, the glossary provides the most relevant term. The most common practice 
is to give one defi nition for a term. 

Coding
Coding of statistical terms is not a common practice. However, in our opinion, 

it could provide additional convenience, especially when moving from one type of 
statistical glossary to another. Codes also create signifi cant advantages in the formation 
of the conceptual component of the metadata database. A coding example is the 
“identifi cation term” in the SDMX glossary.

Glossary size
Statistical glossaries are quite different in content and size. The lists range from 

a few dozen to several hundred terms. 

 5.5.  Practical aspects

We fi lled the glossary with terms not once but in stages. We started form ing
a glossary core with the UNECE website’s terms regarding the GSBPM, the Memo-
bust Glossary, and SDMX Glossary. We also monitored compliance with GAMSO 
and GSIM. Next, we used words from other leading sources. Finally, we fi lled the 
dictionary with words from national methodological and legislative documents, and 
national statistical dictionaries. We also monitored the use of Ukrainian terminology 
for confl icts with international standards.
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In line with the objectives, methodological framework, and principles formulated 
for the GSBPM glossary, as well as given international evidence, we developed the 
following practical criteria for the GSBPM glossary:

consistency with the general glossary principles;
the possibility of further updating;
accessibility and comprehensibility;
convenience and ease of search.
The fi rst requirement is in line with the above glossary principles: compliance 

with the international standards, business-processes universality, terms relevance, 
parsimony of term selection and defi nition, and alphabetical organization. The second 
requirement means the system’s openness, i.e., the ability to continually evolve in line 
with the evolution of the GSBPM, the GAMSO, and the GSIM and offi cial statistics 
progress. The third and fourth requirements logically follow from the offi cial statistics 
ability to meet users’ needs. This requirement is essential for extensive glossaries.

We have undertaken an inventory of the existing international and national 
statistical terms for their relevance to the GSBPM in redundant or missing words. The 
METIS working group [6; 24] proposed using the concept map to improve the MCV 
glossary [25]. While the GSBPM glossary compilation, the concept map became 
particularly useful in cases where compliance with the standard terms was not apparent 
and was in doubt.

We prioritized international sources while selecting terminology and inter-
pretation to ensure the principle of universality. Only when a chosen term is absent in 
international sources is it envisaged to include the relevant Ukrainian terms.

We decided that each term beside an explanation should have a reference link to 
increase the information reliability. However, detailed references, such as author (s) 
and publication title, year of publication, publication, and website, make the glossary 
cumbersome. Therefore, the glossary provides short references only, while a separate 
table presents all the reference details. This table can also give the above codes of 
terms to which a particular source refers, allowing the web-version developers to make 
automatic references. Each word has its four-digit code, consisting of a letter of the 
relevant section and three digits (for example, the fi rst term’s code for the fi rst term is 
A001).

After processing, the current version of the glossary includes near 700 words. 
The references list comprises 137 sources, including 68 international sources and 30 
author publications.

5.6.  Problematic issues

We draw up several problematic issues for further work on other national 
statistical glossaries based on the received experience. We attributed the main 
diffi culties to the following groups:
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the adequacy of translation;
homographs and synonyms;
the professional acquaintance with particular terminology;
the cultural and historical divergence between the national and the 

international statistical vocabulary.
There is a lot of academic literature devoted to translating special terms, so we 

will not delve into this issue. The translation problems covered in the professional lit-
erature are similar to those we faced. We distinguish two groups of issues: lexical and 
semantic, and cultural. The lexical and semantic issue covers terminology alternatives, 
neologisms, semantic gaps, synonyms and antonyms, and so on. The cultural issue 
arose from historical differences. Based on experience, the quality of the translation 
of special terms can be affected by such factors:

the interpreter’s personal experience;
a balance between human and machine translation;
lack of a specifi c national practice, internationally widespread.
With this in mind, the translation of terms should not be mechanical. In addition 

to the standard techniques, the translation has to rely, among others, on such lexical 
techniques as transliteration, description of meaning, and calque (or loan transla-
tion). “Transliteration is a technique of converting a text from one script to another 
that involves swapping letters in predictable ways” [26]. The description of meaning 
is useful in cases of absence of term equivalents in the language of translation. The 
calque technique is helpful in the translation of complex terms. The calque means to 
borrow a word or phrase from another language while translating its components to 
create a new lexeme in the language of translation [27]. 

Evidence-based recommendations for successful translation of professional terms 
are as follows: 

good knowledge of terms in a particular domain;
avoid “misleading” wording;
avoid synonymous use;
use a term that covers the essential features of the concept;
not look for a foreign word if the language of translation already has a lexical 

entity with the same meaning;
international terms use to fi ll terminological gaps;
relevant state standards use;
while neologism translation, consult with a specialist in this domain, and if 

necessary, use the above lexical techniques.
An example of the translation issue is the wording of different levels of the 

GSBPM. In the English original, we have the following: Level 0, the statistical busi-
ness-process; Level 1, the eight phases of the statistical business process; Level 2, the 
sub-processes within each phase [8]. In the English version, we deal with the overall 
production process, process phases, and sub-processes of each phase. The parallel use 
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of the term “process” for both level zero and level 1, adopted in the Ukrainian language, 
creates some confusion and misunderstanding. But because today, the national version 
of the GSBPM contains just such terminology, the glossary includes it.

The issue of homographs and synonyms overlaps with the above problem but 
is not always related to translation. A homograph is a word from a group of words 
with the same designation, but with a different interpretation, often with a different 
pronunciation. With the same accent, such a word is both a homophone and a 
homonym. Such words borrowing and professional adaptation can cause systematic 
differences in interpretation and provoke misunderstandings between international 
and national professionals when using the same term in different areas with different 
meanings.

Synonyms, in turn, create an uncontrollable variety of statistical terms used to 
denote the same phenomenon. Linguistic richness can be considered positive. How-
ever, it complicates experts’ cooperation and understanding, both internationally and 
nationally, from a practical perspective. The glossary should offer the most appropriate 
match of the term among all possible.

While glossary compiling, the homographs and synonyms issues arose sys-
tematically. The widespread foreign borrowing of statistical terminology, which 
is not yet stable enough, is amplifi ed by the Ukrainian terminology instability and 
active terminology discussion between statisticians and scholars. This process is far 
from complete. Obviously, we need to update the list of terms and their defi nitions 
systematically.

The degree of an acquaintance of statisticians with particular terminology depends 
on the process of national adaptation and implementation of best statistical practices. 
First of all, it concerns mathematical statistics, modeling, sampling techniques, IT 
technologies, etc. The glossary aims to support the entire business process and covers 
several related activities supporting statistical production. Accordingly, the glossary 
contains a lexicon, understandable to specialists in a particular domain. Examples of 
terms that provoke discussions are data security, all distance terms, statistical hypoth-
eses, matching, study parameters, statistical estimates, adjacency matrices, digraphs, 
log information terminology, q-percentage, and p -percentage, various models, etc. 
There have been some hesitations about the international routine’s statistical methods 
and practices that are not yet enough present in Ukraine. However, based on perspec-
tives, we considered such terms also.

Differences in national and international statistical vocabulary are primarily 
rooted in different statistical schools. Internationally we deal with the Anglo-Saxon and 
European statistical tradition. In Ukraine, the Soviet statistical heritage is also added 
that differs from both the Anglo-Saxon and European schools. 

However, due to active international cooperation and the adaptation of inter-
national statistical standards and techniques, the old terminology is gradually giving 
way to international, and the number of standard terms is continually increasing. 
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Given this fact and the glossary purpose, we prioritized international practice and, if 
necessary, adjust national vocabulary, not vice versa. 

The choice also arose when we faced the same term in international sources and 
the Ukrainian legislation. In most cases, these defi nitions do not contradict each other 
but still have specifi cs. We can ignore neither international sources nor laws. In such 
cases, we presented both descriptions, one below the other with relevant references.

Conclusion. The statistical production process organization requires appropriate 
conceptual and terminological support. The GSBPM represents a standard framework 
that allows statistical authorities to standardize the business process and use harmo-
nized professional vocabulary. We argue a complex, non-linear, and dynamic 
interrelation between statistical business processes. The GSBPM terminology is also 
in inextricable interrelation with the GAMSO and the GSIM standards. All the above 
require a non-mechanical approach to glossary compilation. 

However, international practice shows that compiling statistical glossaries re-
mains not uniform, which complicates the optimal national solution choice. The expe-
rience reveals the complexity of the GSBPM glossary compilation. The issues are the 
adequacy of translation; homographs, synonyms; acquaintance of statisticians-practi-
tioners with modern terminology; differences between the national and international 
statistical vocabulary depending on tradition, statistical practice, and legislation. The 
instability of international statistical language has an impact on national professional 
vocabulary.

The study also showed that in terms of progress, the process is reciprocal. 
Progress in the glossary compilation helps to harmonize and standardize terms. On 
the other hand, the glossary improvement depends on the progress in offi cial statistics. 
To this end, the GSBPM glossary should remain an open evolving system. A crucial 
factor in bringing national statistical terminology closer to international standards is 
undoubtedly the active dialogue between the academic community and statisticians-
practitioners.  

The glossary will support not the statistical system as a whole but the GSBPM. 
That is, many not included terms refer to other components of the GAMSO and the 
GSIM. Therefore, the possible prospect is to continue working on glossaries for the 
GAMSO and the  GSIM.
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