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The article is devoted to substantiation and development of the project of the two-level
information system of management of association of co-owners of multi-apartment
building (ACMB) which creates conditions for monitoring and increase of the
level of achievement of the Sustainable Development Goals (SDGs) at the level of
housing management. Based on the analysis of the Sustainable Development Goals
and the tasks for their achievement at the level of ACMB, a system of indicators
and data acquisition mechanisms for monitoring the achievement of SDGs related
to ACMB are proposed. It is determined that in Ukraine, there is no system for
assessing the achievement of SDGs for housing and communal services, including
ACMB. The necessity of developing an information system as a useful tool for
data collection and analysis of the effectiveness of management decisions at the
level of ACMB in the context of achieving SDGs is substantiated. A project of two-
level information system has been developed to manage and support the activities
of ACMB. In particular, the functions for achieving the SDGs at the levels of the
board of ACMB and local governments have been identified. The proposed solution
provides the principle of openness and accessibility of information by consolidating
data in a single information space. This system allows monitoring and analysis of
indicators of achievement of SDGs, coordinate the activities of the board of ACMB
and local governments, evaluate the results of activities for the development of
ACMB, generate reports on their activities, including the use of data mining tools.
The advantage of the proposed two-level system is that the subsystem of the first
level does not have special requirements (for its implementation, developer, etc.),
except for its interoperability. The proposed project can be used in the development
of a comprehensive decision support system in the field of housing at the level of
local government and self-government.

PO3POBKA THOOPMAIIMHUX TEXHOJIOT'TA YIIPABJTHHSA OCBB Y KOHTEKCTI
MOHITOPHUHI'Y CTAHY JIOCATHEHHS IIJIEA CTAJIOTO PO3BUTKY

Bpeuxo /J1.0., Makcumko H.K.
3anopizvkuii HayionantbHull yHigepcumem

Yxpaina, 69063, m. 3anopidicorcs, eyn. JKykoscvrozo, 66

Kurouosi ciioBa:

KOHIICTIIISI CTaJIOr0 PO3BUTKY,
00’€THAHHS CITiBBIACHHUKIB
0araToKBapTHPHOTO OYIUHKY,
iH(popMaIiitHa cucTemMa.

CrarTs npucBsiueHa OOIPYHTYBaHHIO Ta PO3pOOLI NPOEKTY JBOpPiBHEBOI iH(OP-
MaliiHOiI CHUCTEMH YIpaBIiHHA 00 €HAHHSIM CIIiBBIACHHUKIB OararokBapTUp-
Horo OymuHky (OCBB), mo cTBOprO€ yMOBH UII MOHITOPHHTY Ta IiIBHIICHHS
piBHA gocsrHeHHS ctanoro po3BuTKy Llimi (LIYP) Ha piBHI ympaBiiHHS KHTIOM.
Ha ocHoBi anamizy Llisieii cramoro po3BUTKy Ta 3aBIaHb JUIsl X JOCSTHCHHS Ha
piBai OCBB npononyeThes crcTeMa IMOKa3HUKIB Ta MEXaHi3MiB 300py JaHUX JUIs
MoritopuHry nocsraeras L{YP, mos’s3annx i3 OCBEB. Busnaueno, mo B Ykpaini
BIZICYTHS CHCTEMa OLIHKH JocsirHeHHs LIYP [u1s )KUTII0BO-KOMYHAJIbHUX MOCIYT,
Bkirouatoun OCBB. OOrpyHTOBaHO HEOOXIMHICTh PO3pO0KH 1H(OPMAIIIHHOT CHC-
TEMH SIK KOPUCHOTO IHCTPYMEHTY 300py JTaHUX Ta aHaJli3y e(h)eKTHBHOCTI yIIpaB-
niHcpkuX pimens Ha piBHI OCBb B xonTekceti nocsraenus L{YP. s yrnpapninas
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ta miarpuMkn gistieHOCTI OCBB po3pobieHo mpoekT aBOpiBHEBOI iHpOpMAITiii-
HOI cuctemu. 30KkpemMa, Oynu Bu3HaueHi QyHKMI1 ams pocsraeHas LIYP wa pis-
usx npasiinass OCBbB Ta opraxiB MICIICBOI0 caMOBPsIIyBaHHsI. 3anporOHOBAHE
pileHHs 3a0e3reuye IPUHIMIT BIJKPUTOCTI Ta JOCTYMHOCTI iH(OpMaIii IuIsIxoM
KOHCONAaIlii TaHUX B €AMHOMY iH(opMamniitHOMy mpoctopi. Ll cucrema m03Bo-
Jsi€ 3A1MCHIOBaTH MOHITOPHHT Ta aHAJi3 MOKa3HUKIB nocarHeHHsa LIYP, xoopau-
HyBaru AisuibHiCTh npaBninasg OCBb Ta opraniB MicleBOro caMoBpsIyBaHHS,
OLIIHIOBATH pe3yJbTaTH JisubHOCTI 3 po3BUTKY OCBEDB, dopmyBarn 3BiTH TIpO iX
TUSUTBHICTH, BKITFOYAI0YX BUKOPHCTAHHS 3ac00iB aHANI3y HaHuX. [lepeBara 3ampo-
TTOHOBAHOI TBOPIBHEBOI CHCTEMH MOJIATAE B TOMY, IO TiICHCTEMA ITEePIIOTO PiBHS
HE Ma€ 0coOMMBUX BUMOT (10 ii peasizaiiii, po3poOHHUK TOIIO), KPiM ii CyMiCHOCTI.
[IpormoHoBaHU# MPOEKT MOXKe OyTH BHUKOPHCTAHHH MPU PO3poOIli KOMITIEKCHOT
CHUCTEMH TIATPUMKH MPUAHATTS PIlICHb y XKUTIOBIN cepi Ha piBHI MiCIIEBOTO

CaMOBPSAYBAaHHS Ta CAMOBPSIYBaHHSI.

Statement of the problem

The National Report “Sustainable Development Goals:
Ukraine” [1] formulates tasks and fundamental indicators
for achieving the Sustainable Development Goals, taking
into account the specifics of national development. The
objectives and indicators for achieving the SDGs in housing
and communal services were insufficient, given the volume
of resource use, the number of enterprises and employees
involved and the role in providing livelihoods for the country.
Associations of co-owners of multi-apartment building play
a significant role in the industry. Their effective management
is one of the essential contributions to the reform of housing
and communal services of Ukraine and the achievement
of sustainable development goals. However, one of the
urgent problems in the functioning of ACMB is the lack of
information system for management and activity support for
ACMB, which would take into account the tasks to achieve
sustainable development goals.

The task of research is to find means of stimulating
and monitoring the level of achievement of SDG through
the development and implementation of information
technology for managing the ACMBs.

Analysis of recent studies and publications

Quite a lot of scientific research is devoted to applying
information technologies in the management of housing
and communal services. Thus, the study [2] examined
the relationship between information technology and
sustainable development goals and noted that the IT sector
has great potential to play a crucial role in maintaining
global economic, social and environmental sustainability.

In publications [3] and [4] was demonstrated the
benefits of using software with a decision support system
for municipal solid waste management to minimize
landfills and achieve sustainable development goals. The
urgency of developing specialized information systems for
monitoring and control of mining is raised in [5].

The issue of substantiation of the importance of
implementing innovations in the IT sector to promote
sustainable development is considered in studies [6] and [7].

In [8], a conceptual framework and a set of research
questions are proposed to accelerate the development and
implementation of information systems for environmental
sustainability. In [9] it is suggested to adopt the principles
of ecological sustainability in the design of new software.
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Also, it should be noted that at the state level
work is underway to define a system of sustainable
development indicators. So in [10] outlined the problems
of development of national indicators to achieve the
objectives of sustainable development and the proposed
steps to overcome them, and in [11] proposed a three-level
system of targets and criteria for sustainable development
of housing and communal services in Ukraine, taking into
account the social, economic and environmental impacts of
its implementation.

The authors of [12] investigated the automation of
management processes of housing and communal services
of Ukraine. However, SDGs is not taken into account when
developing and using information systems for ACMB.
However, [13] provides examples of developed information
systems that contribute to sustainable development goals
in different countries.

Ukrainian and international experience to ensure
the monitoring and evaluation of achievements SDGs
investigated in [14].

Unfortunately, a specialized information system
for monitoring indicators of achieving sustainable
development goals has not been developed for housing and
communal services.

Objective of the article

The purpose of this article is to develop a project of
a two-tier information system for management ACMB,
aimed at monitoring indicators and increasing the level of
achievement of sustainable development goals at the level
of the ACMB.

The main material of the research

In September 2015, within the framework of the 70th
session of the UN General Assembly in New York, the
UN Summit on Sustainable Development and Adoption
of the Post-2015 Development Agenda was held, which
approved new development guidelines. The final document
of the Summit “Transforming our world: the 2030 Agenda
for Sustainable Development” [15] approved 17 SDGs
and 169 tasks. Ukraine, like other UN member states,
has joined the global process of providing sustainable
development. During 20162017, the process of adaptation
of the SDGs taking into account the Ukrainian context
continued, resulting in the national system of the SDGs,
which consists of national development tasks with relevant
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indicators. It identified 86 objectives and 172 indicators
of national development, set target values by 2030 (and
intermediate values for 2020 and 2025). As part of the
national SDGs monitoring system’s further development,
the number of indicators increased to 183. The coordinator
of data collection for monitoring the SDGs’ achievement
is the State Statistics Service of Ukraine. The Voluntary
National Review of the SDGs in Ukraine contains the state
of sustainable development tasks in recent years. Figure 1
shows the ranking of goals according to the integrated
assessment of progress in achieving the SDGs [16].

The state of achievement of the SDGs indicates a low
pace of implementation of tasks, especially those that
involve the sphere of housing and communal services,
namely the SDGs 6, 7, 9, 11, 12, 16, 17.

Associations of co-owners of multi-apartment building
have established themselves as effective organizations whose
activities significantly improve the state of housing and
communal services of Ukraine. Moreover, the actions of ACMB
are directly or indirectly aimed at attaining the achievement of
SDGs. To accelerate the pace of implementation of tasks and
achieving CSB, we propose to consider them at the level of
ACMB. We defined the SDGs, the achievement of which is in
the area of management of ACMB:

* Goal 1. End poverty;

* Goal 6.Clean water and sanitation;

* Goal 7. Affordable and clean energy;

e Goal 11. Sustainable development of cities and
communities;

* Goal 12. Sustainable consumption and production;

* Goal 16. Peace, justice and strong institutions;

* Goal 17. Partnership for sustainable development.

MIXED PROGRESS:

MEDIUM / MODERATE PROBABILITY

SMALL PROBABILITY

p—
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To monitor the degree and dynamics of the achievement
of the SDGs, we offer a project of a two-tier information
system for managing and supporting the activities of
ACMB. At the first level of the information system,
there is operational management of ACMB (co-owners,
board or management company), and at the second level
ACMB activities support of engaged by responsible local
governments (councils, executive committees, utilities, etc.)

Consider in more detail the project of a two-tier
information system in the context of achieving the SDGs.

Based on the review of modern management systems of
ACMB and the content of SDGs, the achievement of which
is related to the activities of ACMB, for the first level of
information system the following quantitative indicators
are proposed to monitor the degree of attaining sustainable
development goals:

e number of residents;

e number of beneficiaries;

e number of subsidized residents;

* amount of consumed hot water;

* amount of consumed cold water;

* electricity consumption;

« amount of consumed thermal energy.

At the second level - centralized support for ACMB
activities - in addition to quantitative indicators in the two-
tier management information system of ACMB offers the
use of rating evaluating:

« water supply quality rating;

* rating of measures to improve the energy efficiency
of the house;

 rating of the quality of implementation of ACMB
development plans.

SIGNIFICANT PROGRESS: _
CONSIDERABLE
PROBABILITY

, £
I Goal will be achieved, Goal will be achieved,
: E g E I ‘IJ _.] i if substantial efforts if respective actions are taken
L<F i it i 3
' : 4 ara taken Immediately

< ! Tergetmightbemet subject |
Goal might nat i o the availability of sufficient i
be achieved + respurces and the commitment i

Fig. 1. Ukraine’s progress in achieving the SDGs as of 2020

First level of IS

Module Module
Data collection (subsystem) (subsystem) Sustainable
on indicators of > for the <:> to support ) Development
achievement of management ACMB Goals
SDGs of ACMB activities

Second level of IS

Fig. 2. The project of the two-level information system of ACMB management
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To achieve SDG 1 “End poverty” on the first level
information system is recorded and stored information:

* number of residents;

* housing condition;

« availability counters use of resources;

* number of spent resources;

* carried out energy efficiency measures;

» number of beneficiaries and subsidized residents.

At the second level of the information system, local
authorities have the opportunity to review the distribution
of beneficiaries and subsidized residents to investigate
the dependence of the number of subsidies and resource
efficiency in ACMB (thermal energy, water, electricity)
and to provide advice for resource-saving measures.

To achieve SDG 6 “Clean water and sanitation” on the
first level information system:

+ asurvey is conducted on access and quality of water
supply;

* solutions are proposed, discussed and implemented
to reduce the amount of untreated wastewater at the
individual level.

Atthe second level of the information system, the results
of questionnaires are processed, information on the quality
of drinking water from consumers is registered, ACMB are
informed about measures to improve the quality of water
supply and repair services, measures to improve sanitation
are recommended.

As part of the achievement of SDG 7 “Affordable
and clean energy” for ACMB are implemented programs

ISSN Print 2414-0287
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to improve the energy efficiency of apartment buildings.
At the first level of the information system:

* the registration of the amount of consumed thermal
energy and electricity is carried out;

* a questionnaire is conducted on energy efficiency
measures in the house;

+ projects for improving the energy efficiency of the
house are drawn up and calculated;

e a survey is conducted on
of implemented solutions;

« the forecast calculation of the cost of heating of the
house and objects of the account is carried out

At the second level of the information system, local
authorities:

* Process the
modernization;

* Monitor energy efficiency measures;

* Analyse the effectiveness of measures and compile
their rating;

* Decide to support and encourage inefficient ACMB
to modernize energy systems.

Achieving SDG 11 “Sustainable development of cities
and communities” is impossible without supporting the
reform of housing and communal services of Ukraine
and promoting the activities of ACMB. That is why the
EU / UNDP Project “Community-Based Approach (CBA)
to Local Development” on the creation and development
of ACMB, associations of ACMB and the formation of
strategies for sustainable urban development is being

the effectiveness

submitted projects on thermal

Module for managing Module for supporting
— ] ACMB ACMB activities
Number of
residents Accounting for used resources Analysis of data on
beneficiaries
Number of - and subsidized residents
o Implementation of measures
beneficiaries for the rational use of Goal 1. End poverty
and subsidized resources
residents
—_— Consulting for
Fumber.ofused Forecast and actual calculation resource-saving measures.
of utilities
resources
Fig. 3. Indicators and measures to achieve Goal 1 at the level of ACMB
Module for managing Module for supporting
] ACMB ACMB activities
Survey about access
and quality of water Accounting for used resources Obtaining indicators of used
supply resources
A | Discussion and implementation Goal 6. Clean
Amount of of measures to reduce water L » water and

consumed hot water [/ use

-

Amount of Discussion and implementation
consumed cold of measures to improve
Wiiter sanitary conditions

Processing of surveys on the

quality of water supply sanitation

Counselling on improving
sanitary conditions

Fig. 4. Indicators and measures to achieve Goal 6 at the level of ACMB
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implemented. The functioning of ACMB in Ukraine and
effective management of common property are prerequisites
for the formation and successful implementation of state
and regional housing policy.

In order to fulfil the tasks of SDG 11 at the first level of
the information system, a survey of co-owners ACMB is
conducted, projects on improvement and energy efficiency
of the house are selected, which need financing and
implementation. The board of ACMB forms an estimate
for the year (budget of ACMB) in terms of approved
projects and items of income and expenditure. After the
project implementation, a rating survey (questionnaire)
of co-owners on the achievement of social, economic and
environmental goals and calculation of project quality is
conducted. At the end of the year, a similar assessment is
conducted in relation to the implementation of the budget
of ACMB.

At the second level of the information system there is:

* methodological and legal support for the creation
of ACMB;

* methodological support for the activities of the
board and the chairman of the board of ACMB,;

» care to identify best practices in the management
of ACMB;

» low-rated projects are identified and advised on how
to remedy the situation;

» creation of a rating of efficiency of management
of ACMB with the program of preferential conditions for
the realization of the following projects.

ISSN Print 2414-0287
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ACMB activities have every opportunity to stimulate
the rational use of resources, collection of products and
raw materials that can be recycled or reused. Progressive
ACMB provides information on responsible consumption,
separate waste collection measures are introduced, work on
collecting clothes, shoes and furniture for reuse is carried
out. To implement SDG 12 “Responsible consumption and
production” at the first level of the information system:

* numbers of consumed resources are introduced with
the subsequent transfer of data to providers of resources
and services;

* a comparison of resource consumption indicators
between similar households is carried out;

* records of waste suitable for recycling and reuse
are kept: clothing, footwear, furniture, waste paper, glass,
plastic, etc.;

On the second level of the information system:

* analysis of resource use between similar ACMB,;

* recommendations for responsible consumption of
resources (water, electricity, thermal energy), separate
collection and sorting of waste are formed;

* target indicators of responsible consumption are set.

Important for the management of ACMB is the
achievement of SDG 16 “Peace, justice and strong
institutions”, which the authors see in the introduction
of electronic document management and data exchange
between ACMB, local governments and utilities, as well as
digitalization of ACMB documents. At the first level of the
information system there is:

Module for supporting
ACMB activities

Module for managing
R ACMB
Electricity Discussion and drawing up
consumption energy efficiency projects
—_— Registration of the amount of
Amount of consumed energy
consumed
thermal energy Forecast calculation of the cost
of heating of the house
Quality ratipg of
energ:jﬂ:;ency Calculat_ing energy efficiency
implementation projects of the house

Monitor energy efficiency

measures
Goal 7.
Rating of energy —(_Affordable and
efficiency projects clean energy

Energy efficiency consulting

Fig. 5. Indicators and measures to achieve Goal 7 at the level of ACMB

Module for managing Module for supporting
/ ACMB ACMB activities
&‘ﬁ??&gﬁ?&g& Formation of ACMB budget Monitoring the
projects implementation of ACMB
. i i development projects
P— Planning and implementation of Goal 11.
Quality rating of ACMB development projects c i Sustainable
reating a rating o:
devig{g‘rzrt\: o Analysis of the quality of management efficiency of devggg?:;‘é af
Proj implementation of ACMB ACMB ]
development projects communities
Quality rating of
energy efficiency Analysis of the budget Methodological and legal
hnpﬂ;l;rnm:rftt: ion execution of ACMB support of ACMB

Fig. 6. Indicators and measures to achieve Goal 11 at the level of ACMB
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 survey of co-owners about issues on the development
of ACMB;

* electronic voting at the general meeting and the
board meeting with using a digital signature, Bank ID etc.;

+ the formation of user reports to analyse the activities
of ACMB: use of funds, execution of the estimate, analysis
of co-owners’ debts, analysis ACMB settlements with
counterparties etc.;

+ exchange of data on used resources with utilities and
local authorities.

At the second level of the information system,
documents from ACMB are registered, information on
projects and initiatives in the housing and communal
services are published, plans and budgets for housing and
communal services are registered, specialized reports are
developed: ACMB management efficiency in comparison
with similar ACMB, rating of best ACMB improvement
projects, rating of best ACMB energy efficiency projects,
cluster analysis of ACMB etc.

As part of the achievement of SDG 17 “Partnership
for Sustainable Development” at the first level of the
information system, there is operational work of managing
ACMB, which includes automation and management
of business processes, management and regulatory
accounting, reporting for analysis of ACMB and work
with the decision support system. At the second level of
the information system, data are analysed and the best
practices for managing ACMB are searched. With the
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help of this information, methods of keeping ACMB are
developed, business processes of ACMB are standardized,
methodological and legal support of ACMB is provided.
The general scheme of the two-tier system project and
data consolidation scheme for monitoring the functioning
of ACMB and the structure of the second tier of information
system for local authorities are presented in Fig. 10.

Conclusion

To assess the indicators of implementation of the
provisions of the Agenda-2030 in Ukraine, work was
carried out to develop tasks and indicators of achievement
of the SDGs, taking into account the specifics of
national development. The demonstrated progress in the
implementation of the national goals of achieving the
SDGs indicates a low pace of implementation and needs to
be significantly accelerated, especially with regard to the
SDGs, which ate related to the functioning of housing and
communal services.

The difficulty in promoting housing and communal
services reform and implementing the concept of sustainable
development in this area needs to be stimulated through
the development and implementation of information
technology for the managing ACMB.

To achieve this goal, the project of two-tier information
system was developed to manage and support the
activities of ACMB, which takes into account the SDGs
and contributes to their attaining. The proposed solution

Module for managing Module for supporting
- . ACMB ACMB activities
Questionnaire on
measures of ining indi
responsible Accounting for used resources Ohtalmngr (lel;glucr:zt:srs of used
consumption — -
P——— . . Monitoring and analysis of
Accounting for ;vaste shqﬁable for| used resources among Goal 1?_
Number of reuseandrecycling /LJ\ analogues ResponSIhle
—( consumption
resources used | /] i
Search and analysis of similar - dli::ax;l;l:;g)fl;:gf;ggtuse and
—— households production
Recommendations for
Amount of waste . - responsible consumption,
suitable for reuse Search and analysis of similar separate collection and
and recycling sorting of waste

Fig. 7. Indicators and measures to achieve Goal 12 at the level of ACMB

Module for managing

—

Module for supporting
ACMB activities

Registration of ACMB
documents

Information on projects in

Processing of voting results
Survey of co-owners
about issues on the
development of Paperwork ACMB
ACMB
Exchange of data on used
resources
Electronic voting at
the general meeting Formation of reports for
and the board analyzing the ACMB
meeting activities

the housing and
communal services

Goal 16.
Peace, justice

Plans and budgets for
housing and communal
services

Reports for ACMB
management efficiency

and strong
institutions

Fig. 8. Indicators and measures to achieve Goal 16 at the level of ACMB
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provides the principle of openness and accessibility of
information by consolidating data in a single information
space. This system allows monitoring and analysis of
indicators of achievement of SDGs, coordinate the
activities of the board of ACMB and local governments,
evaluate the results of activities for the development of
ACMB, generate reports on their activities, including the
use of data mining tools. The advantage of the proposed
two-level system is that the subsystem of the first level
does not have special requirements (for its implementation,
developer, etc.), except for its interoperability.
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In the context of the design, development and
implementation of such a system, further research is
needed to identify other SDGs and theoretical and
methodological development of indicators that can be
achieved at the level of ACMB. Also, the rating system
needs further development for its implementation at the
second level of the two-tier system. Continuing to develop
a physical model of a two-tier information system will
allow using it as a basis for a decision support system
for managing and supporting of ACMB at the local
government level.

Module for managing
ACMB

Module for supporting

ACMB activities

Automation and management
of business processes of ACMB

Standardization of business

processes of ACMB

Goal 17.

Management and regulatory
accounting of ACMB

accounting methods in ACMB

Partnership for
sustainable
development

Standardization of

Reporting for analysis of ACMB
activities

Methodological support of

the board of ACMB

Decision support system

Legal support of ACMB

Fig. 9. Measures to achieve Goal 17 at the level of ACMB
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ACME ACMB
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Fig. 10. Scheme of the two-tier system project and data consolidation scheme
for monitoring the functioning of ACMB
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