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INNOVATION IN HOUSEHOLD ELECTRICITY
CONSUMPTION: ANALYSIS OF LED LIGHTING
AND HEATING ELEMENT TECHNOLOGY EFFICIENCY

Introduction. This research examines the potential for improving energy efficiency in Ukraine’s house-
hold and institutional sectors through the large-scale replacement of incandescent bulbs with LED ligh-
ting and the adoption of modern heating element technologies. It evaluates expected electricity savings
and provides evidence-based recommendations for state support of these initiatives.

Problem Statement. Excessive electricity consumption in Ukraine’s household and institutional sec-
tors persists due to outdated lighting and heating technologies, low overall energy efficiency, degradation
of energy infrastructure, and the absence of a systematic state policy to promote widespread adoption of
innovative energy-saving solutions.

Purpose. The purpose of this study is to analyze the effectiveness of implementing innovative tech-
nologies in Ukraine’s household electricity consumption sector — particularly LED lighting and modern
heating element systems — to assess their energy-saving potential and to develop scientifically grounded
recommendations for scaling state energy-efficiency programs under post-war recovery conditions.

Materials and Methods. Statistical data from the State Statistics Service of Ukraine, the Interna-
tional Energy Agency (IEA), and official government program reports, including the “Together We Bring
Light!” initiative, have been used. Methods of analysis and synthesis, comparative analysis, techno-eco-
nomic justification, and linear and logistic modeling have been applied.

Results. The replacement of 33 million incandescent bulbs with LED ones under the “Together We
Bring Light!” program has yielded annual electricity savings of approximately 2.35 billion kWh, total-
ling more than 11.7 billion kWh over five years. A logistic model has predicted that cumulative savings
will reach 22.5 billion kWh by 2030. The introduction of heating element technologies in public catering
establishments has reduced electricity consumption by 11—22.5 million kWh per month, depending on
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the scale of adoption. The use of innovative electric heaters — particularly those based on carbon fibers — has provided
energy-efficiency levels of 80—95% and has enabled reductions in electricity consumption in the catering and heating
sectors by 15—30%.

Conclusions. A logistic model for forecasting electricity savings from the LED transition has been proposed, ac-
counting for program saturation limits and user-adoption dynamics. For the first time, the need to extend the energy-
saving experimental program to the heating-element technology sector, supported by targeted state interventions, has
been substantiated.

Keywords: energy efficiency, electric power industry, innovations, LED lighting, heating element technologies, energy

saving, energy intensity, modernization.

Ukraine’s electric power industry is in a difficult
situation, caused not only by the consequences of
Russian aggression but also by chronic structural
problems that have accumulated over decades.
Outdated infrastructure, the high energy intensi-
ty of the economy, and dependence on imported
energy resources require deep modernization. Un-
der these conditions, and considering the count-
ry’s European integration aspirations, innovative
technologies are becoming not merely desirable
but critically necessary to ensure Ukraine’s com-
petitiveness and sustainable development.

This article is dedicated to analyzing key inno-
vative directions in the field of energy efficiency
for household electricity consumption in Ukraine.
It examines technologies aimed at reducing ener-
gy intensity in the residential and communal sec-
tors (including public catering establishments).
The main focus is on the implementation of “off-
grid” and “net-zero energy” technologies, moder-
nization of lighting (through LED lamps), appli-
cation of heating element technologies for water
and space heating, and the replacement of tradi-
tional appliances in public catering facilities. The
article presents the authors’ analysis of potential
energy savings, cost assessments for technology
implementation, examples of state initiatives, and
recommendations for their scaling.

The relevance of the topic stems from the urgent
need to increase energy efficiency in Ukraine’s
household and institutional sectors, especially
amid an escalating energy crisis caused in part by
military aggression and the destruction of energy
infrastructure. The adoption of innovative tech-
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nologies, such as LED lighting and modern hea-
ting element-based systems, contributes to a sig-
nificant reduction in electricity consumption, cost
savings, and improved national energy security —
factors that are crucial for sustainable develop-
ment and the post-war recovery of Ukraine.
There is considerable interest in this issue among
the Ukrainian scientific community. In a collective
monograph edited by I. M. Sotnyk, the theoretical
and methodological foundations for motivational
mechanisms driving dematerialization and energy-
efficient transformation of the national economy
were developed [1]. Theoretical approaches to de-
materialization and the enhancement of energy ef-
ficiency in both production and consumption have
been refined. For example, Dzyadykevych Yu.,
Sokhatska O. M., and Lyubezna I. V. analyzed stra-
tegies for energy efficiency and innovative techno-
logies in the EU’s energy sector, providing recom-
mendations on how Ukraine could adopt European
experience in this field [2]. Pyrih H., Faifura V., and
Krupka A. proposed a brief analysis of the financial
support mechanisms for energy-saving initiatives
[3]. In their study, Pulin T., Teslenok I., and Neste-
renko A. offered proposals for more efficient elect-
ricity usage in industry, public utilities, and house-
holds based on an analysis of the Zaporizhzhia re-
gions energy efficiency strategy [4]. Shvedun V.
classified various types of state policy in the field
of energy efficiency, including: energy-saving poli-
cy, energy efliciency policy, and policies related to
the efficient use of fuel and energy resources [5].
Foreign researchers are also active in promo-
ting the transition to LED lighting. For instance,
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Onuma H., Matsumoto S., and Arimura H. T. ana-
lyzed global experiences of LED adoption. Their
empirical results have indicated that households
can reduce electricity consumption by an addi-
tional 6.99% after completing a comprehensive
“LED campaign” [6]. Heidari M., Majcen D., Nico-
line van der Lans, Floret I., and Patel M. K. deve-
loped a dynamic model to assess energy efficiency
potential in household lighting, taking into account
the evolving mix of lighting technologies over ti-
me [7]. Research by Hossain A., Sawon M. H., and
Talukder M. B. focused on assessing the socio-
economic and environmental benefits of energy-
efficient heating element technologies [8]. These
scholars proposed a practical strategic action plan
for implementing such technologies to enhance
food quality and sustainability.

Currently, Ukraine’s economy is characterized by
high energy intensity, as compared with advanced
economies, which severely limits its competitive-
ness. This issue is further exacerbated by outdated
electricity infrastructure that requires moderni-
zation to meet European standards. These chal-
lenges hinder the implementation of innovations,
particularly due to financial limitations and regu-
latory barriers. Therefore, there is a pressing need
to integrate “off-grid” and “net-zero energy” tech-
nologies in building construction and retrofitting,
along with innovative approaches to energy sa-
ving in industry, public utilities, and the residen-
tial sector. Such efforts are essential to improve
the overall efficiency of Ukraine’s energy system.

According to the latest available data from the
International Energy Agency (IEA), in 2022, the
residential sector accounted for approximately
21% of final energy consumption worldwide. De-
spite significant differences in energy use between
countries, on average households spend approxi-
mately 50—60% of energy on space heating, while
lighting consumes a relatively small share — only
2—5% with a tendency to decrease due to the tran-
sition to LED lighting [9].

Although the share of lighting in total house-
hold energy consumption is relatively minor, ma-
ny countries worldwide are making significant ef-
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forts to further reduce it. One of the first steps
was the gradual phase-out of inefficient incandes-
cent bulbs. Governments of many countries have
introduced regulatory restrictions on their use, and
in some states their sale has been completely ban-
ned. In addition to priority measures (for examp-
le, 2007 — USA adopted the Energy Independen-
ce and Security Act [6], 2008 — European Com-
mission Regulation on phasing out inefficient
household non-directional light bulbs from the
market [10]), additional measures are being ac-
tively implemented worldwide to reduce energy
consumption for lighting:

+ Global initiative United for Efficiency (U4E) —
UNEP, which describes U4E as a partnership
promoting the transition of over 60 countries
to energy-efficient lighting and other applian-
ces with potential savings of up to 20% of elect-
ricity [11];

+ IEA report “Targeting 100% LED lighting sales
by 2025” establishes strategies for achieving
digital lighting in buildings by 2030 [12];

# in 2025, China renewed its LED lamp subsidy
program with a budget of approximately $300
million [13]. Historical research has shown that
during 2008—2013, China implemented over
780 million efficient lighting devices with sub-
sidies of 30—50% [14];

+ The US Department of Energy announced new
standards for household lamps in April 2024:
a minimum of 120 lumens/W by 2028, repla-
cing the previous level of 45 lumens/W [15].
Against the backdrop of such global trends in

reducing energy consumption for lighting, it is

worth examining the situation in Ukraine. In 2020,

households in Ukraine consumed 37.7 billion kWh

of electricity, of which lighting accounted for 68.5%

or over 24.5 billion kWh, space heating 5.7% —

2.0463 billion kWh, water heating 10.4% —

3.7336 billion kWh, cooking 12.1% — 3.7336 bil-

lion kWh [16]. These data indicate that lighting in

Ukrainian households represents an extremely lar-

ge share of electricity consumption, significantly

exceeding global average indicators (2—5%). This
situation may be due to the significant presence
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of outdated or non-energy-efficient light sources
in the housing stock.

In 2020, Ukraine produced 148.85 billion kWh
of electricity, of which 37.7 billion kWh (25.32%)
was consumed by households. Under conditions of
growing load on the energy system, the issue of
improving energy efficiency in the household sec-
tor is acquiring strategic importance. As interna-
tional practice shows, the transition from incandes-
cent bulbs to LED light sources reduces electricity
consumption for lighting by up to 80%. In the case
of Ukraine, where the share of lighting in the struc-
ture of household electricity consumption is over
68.5% (i.e., over 24.5 billion kWh annually), even
partial upgrading of lighting equipment can pro-
vide savings within 10—15 billion kWh per year.

Considering that lighting is the largest consu-
mer of electricity in Ukrainian households, it is
advisable to begin the analysis of energy-saving
opportunities with this element. Various types of
lighting devices are traditionally used in house-
holds, among which the most common remain:

+ incandescent bulbs, in which light is generated
by heating a tungsten filament,

+ halogen lamps as a modified version of incan-
descent bulbs with somewhat higher efficiency,

+ fluorescent tube lamps based on electrical dis-
charge in mercury vapor,

+ high-pressure sodium lamps that are usually
used in street or industrial lighting.

However, both in Ukraine and internationally,
there is a clearly expressed trend toward gradual
abandonment of outdated, energy-intensive light
sources in favor of light-emitting diode (LED)
lamps that provide significantly higher energy ef-
ficiency, longer service life, and less environmen-
tal impact. To scientifically substantiate the ad-
vantages of LED lighting, it is advisable to con-
duct a comparative analysis of the main types of
light sources, particularly conventional incan-
descent bulbs and LED lamps, which is presented
in Table 1.

Overall, LED lamps are significantly more efh-
cient, durable, and economical in operation, al-
though they have a higher initial cost. Therefore,
the Cabinet of Ministers of Ukraine, with the aim
of promoting efficient electricity consumption
among the population, adopted on January 10,
2023, the Resolution “On the implementation of
an experimental project to create favorable con-
ditions for ensuring efficient electricity consump-
tion in Ukraine” [17].

Table 1. Comparative Characteristics of Incandescent and LED Bulbs

Cost Low initial cost
Environmental friendliness
Switching speed

Light spectrum

Brightness adjustment capability

Instantaneous

Easily adjustable

Indicator Incandescent bulbs LED bulbs

Energy efficiency Very low (about 5% of energy High (up to 90% of energy
is converted to light) is converted to light)

Service life 1000—2000 h 25000—50000 h
Energy consumption 60 W 8§—10W
(at equivalent brightness)
Heat generation High Low
Resistance to mechanical impacts | Low High

Do not contain harmful substances | Do not contain mercury;, easily recycled

Warm, close to natural

Higher initial cost, but lower
in the long term

Instantaneous
Diverse, depending on model
Most modern models are adjustable

Source: created by the authors.

44

ISSN 2409-9066. Sci. innov. 2026. 22(1)



Innovation in Household Electricity Consumption: Analysis of LED Lighting and Heating Element Technology Efficiency

Within the pilot project, the opportunity to re-
place incandescent bulbs with energy-efficient
LED lamps is provided not only to households
but also to a wider range of institutions, namely:
social protection, healthcare, education, culture and
sports institutions under communal ownership;
companies providing services for managing multi-
apartment buildings; associations of co-owners of
multi-apartment buildings (condominiums) and
other relevant legal entities. An important condi-
tion for participation is the mandatory transfer of
old incandescent bulbs in a quantity equal to the
number of energy-saving lamps received [18]. At
the same time, under the conditions of this ex-
perimental lamp exchange project, about 40 mil-
lion lamps have already been transferred (30 mil-
lion LED lamps will be purchased with EU funds,
5 million from France, 15 million from additional
partners) [19; 20]. If we take the average price of
an LED lamp at $1.5—2, then the total grant
amount of the “Together We Bring Light!” prog-
ram is $60—80 million. This amount covers only
the purchase of lamps. Additional expenses — lo-
gistics, administration and disposal — are pro-
vided separately from state resources and local
budgets. As of January 2024, 6.5 million Ukrai-
nians participated in the experiment, exchanging
33 million lamps [21].

If 33 million incandescent bulbs (75 W) were
replaced with LED lamps (10 W) and each lamp
operates on average 3 hours per day throughout
the year (365 days), then the annual electricity con-
sumption would be: incandescent bulbs =2.71 bil-
lion kWh; LED lamps: = 0.36 billion kWh. That
is, the total electricity savings per year after repla-
cement will be approximately 2.35 billion kWh.
Accordingly, it can be predicted that over 5 years
of LED lamp operation (the average service life of
such lamps), the savings will amount to about
11.74 billion kWh (without considering bright-
ness degradation or replacement). This is equiva-
lent to over 7.9% of Ukraine’s total annual elect-
ricity production in 2020 (148.85 billion kWh),
indicating the high effectiveness of the govern-
ment initiative.
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Fig. 1. Quadratic regression of predicted energy savings
Source: created by the authors

Let us build a parabolic model (Fig. 1), which
is nearly linear due to the almost zero coeflicient
at x> It is used to describe the accumulated elect-
ricity savings, where: x — time (year of LED prog-
ram implementation, counted from the start —
2024), y — accumulated electricity savings (in bil-
lion kWh).

The quadratic term 7 - 10~"°x? is very small — it
can be considered insignificant in a practical sense.
The model has essentially confirmed that electricity
savings accumulate linearly over time: y = 2.35 - x.
R? =1 indicates that the data fits perfectly on the cur-
ve, meaning the model perfectly matches the avai-
lable data (as expected, since the data is synthetic).

This model requires refinement, since under the
conditions of the experimental lamp exchange pro-
ject, it is expected to replace about 40 million lamps.
Taking into account user growth (10% per year),
the savings do not grow linearly but instead app-
roach a limit of = 30.4 billion kWh. A logistic mo-
del forecast (Fig. 2) is proposed: y = 2.6308x" %%,
R? = 0.9892, where y — cumulative savings (bil-
lion kWh), x — year of implementation (2024 = 1,
s 2030 = 7), 2.6308 — saturation limit (maxi-
mum savings), 1.0508 — rate of approach to the
limit. According to this model, the program is ex-
pected to achieve approximately 22.56 billion kWh
of cumulative savings by 2030. The model better
reflects a realistic scenario, accounting for slower
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growth in population coverage under the LED re-
placement program.

That is, the pilot program for exchanging incan-
descent bulbs for LED lamps in Ukraine demonst-
rates high energy efficiency and economic feasi-
bility. Initial estimates based on the linear (para-
bolic) model provide an approximate savings of
2.35 billion kWh per year or over 11.74 billion
kWh over 5 years, which is about 7.9% of Ukraine’s
total annual electricity production in 2020. Howe-
ver, for a more accurate forecast of savings at the
national level, it is more appropriate to use a lo-
gistic growth model that takes into account limi-
tations in the number of participants, program
resources, and the dynamics of its expansion. It
predicts gradual saturation of the program and the
achievement of cumulative savings of over 22 bil-
lion kWh by 2030. Thus, the “Together We Bring
Light!” project not only allows for significant re-
duction of the load on the country’s energy sys-
tem but also provides a strategic contribution to
improving energy efliciency and energy security
of Ukraine in the context of post-war recovery.

The substantial results achieved through the
incandescent-to-LED lamp replacement program
clearly demonstrate the potential of energy-eth-
cient technologies for large-scale reductions in
electricity consumption. This creates the founda-
tion for extending similar approaches to other
areas of household and institutional energy use.
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One such key area is electricity consumption for
heating purposes — both in households and across
a wider range of institutions and organizations. In
particular, a significant reduction in energy inten-
sity can be achieved by transitioning to advanced
technologies in heating devices used for food prepa-
ration in catering facilities, space heating systems
in residential and industrial premises, hot water
boilers, electric water heaters, radiators, and more.
Rationalization of these systems is the next step
toward improving energy efficiency and reducing
the strain on Ukraine’s energy infrastructure.

In this case, “carbon cord” is used as a heating
element — this is an innovative type of heating ele-
ment that uses carbon fibers or threads. It consists
of thin carbon fibers woven into a cord or ribbon.
When electric current passes through, the carbon
fibers heat up, releasing heat. This heater has sig-
nificant advantages over traditional ones, namely:
high efficiency of converting electrical energy into
heat, rapid heating and cooling, uniform heat dis-
tribution, flexibility and ability to take various
shapes, durability and resistance to mechanical
damage, environmental friendliness (absence of
harmful emissions).

Carbon cord technology is used in underfloor
heating systems, heating panels for walls and cei-
lings, heated car seats, industrial heaters, specia-
lized medical equipment. It has higher efficiency
compared to traditional resistive heaters and higher
fire safety, is easily adjustable, and is often used
with thermostats. Due to these properties, this
technology is considered a promising element of
innovative heating systems in residential, indust-
rial and public sectors.

The use of electricity in restaurants, cafes, can-
teens and catering services covers a significant sha-
re of the establishment’s total energy consump-
tion, focused mainly on cooking, water heating,
maintaining room temperature and food storage.
According to the Energy Star for Commercial
Kitchens project (USA), over 60% of electricity in
public catering establishments is consumed by
kitchen equipment that is often outdated and inef-
ficient [22]. According to research by Ukrainian
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experts, the nominal power of technological equip-
ment averages 30—50 kW for an establishment
with 100—150 seats [23]. At the same time, heating
and refrigeration systems often function ineffi-
ciently. Because of this, up to 10% of the establish-
ment’s profit is spent on utility payments, which
significantly increases the cost of dishes. Accor-
ding to official statistics from Interfax-Ukraine, du-
ring the heating season (winter), monthly costs for
electricity and gas can reach 500—800 thousand
UAH even for establishments with an area of over
1,000 m* — twice as much as pre-war levels [24].
These data indicate both the high potential for
improving energy efficiency and the additional
economic pressure on business in the absence of
equipment modernization and technology optimi-
zation. Thus, the introduction of energy-efficient
technologies in the food sector is critical: reducing
the nominal power of systems (use of heating ele-
ments); smart temperature regulation; energy audit
to identify irrational losses; investment in modern
professional equipment with higher efficiency. This
will reduce energy costs, lower utility payments (up
to tens of percent savings) and increase the com-
petitiveness of public catering establishments.
Modern heating element technologies demonst-
rate significant energy efficiency of up to 80—95%,
speed and quality of heating. This opens up pros-
pects for their widespread implementation in the
food industry, particularly at public catering en-
terprises, where precision and safety in food pro-
cessing are crucial [25]. Heating elements are used
in professional kitchen equipment due to their
reliability, relative cheapness and ease of replace-
ment in case of breakdown. They are a standard
solution for many types of electric stoves used in
public catering establishments and households.
According to the State Statistics Service, as of
2023, about 15,000 public catering establishments
were registered in Ukraine [26]. The average
electricity consumption of one restaurant: 3,000—
7,000 kWh per month (according to industry re-
ports), thus these enterprises use: minimum —
45 million kWh per month; maximum — 105 mil-
lion kWh per month; average approximate con-
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sumption — 75 million kWh per month. The use
of energy-efficient electric heaters allows saving
15—30% of electricity compared to traditional re-
sistive burners and boilers [27]. Thus, with a con-
servative estimate, savings will amount to more
than 11 million kWh per month, and with an op-
timistic scenario — 22.5 million kWh per month.

Therefore, heating element technologies — par-
ticularly innovative carbon heating systems — are
one of the most effective solutions for reducing
energy costs in public catering establishments and
households. They provide fast, safe and controlled
heating, save up to a third of energy and signifi-
cantly reduce operating costs of heating and coo-
king systems. In the long term, this is one of the
key directions for modernizing energy consump-
tion in Ukraine.

In our opinion, to scale up the energy-saving
experience developed in Ukraine and create fa-
vorable conditions for efficient electricity use, the
Cabinet of Ministers of Ukraine should adopt a
resolution “On the continuation of the experimen-
tal project to ensure efficient electricity consump-
tion through heating element technologies”, with
provisions for attracting resources from the EU
and international financial institutions. Launching
such a government program — backed by grants
and loans from the EU, World Bank, EBRD, and
others — will create financial incentives for mo-
dernizing heating equipment in households and
enterprises, accelerate the achievement of natio-
nal energy security goals, and enhance the com-
petitiveness of the Ukrainian economy during the
post-war reconstruction period.

The conducted research has shown that the tran-
sition to LED lighting in Ukraine has significant
potential for energy savings — over 11.7 billion
kWh over 5 years, equivalent to almost 8% of the
country’s annual electricity production. The suc-
cessful implementation of the government pro-
ject “Together We Bring Light!” demonstrates the
high effectiveness of such programs, especially in
the context of post-war recovery, when it is extre-
mely important to reduce the load on the energy
system. Similar potential has been identified in
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the thermal consumption sector, particularly in
food service units and public catering establish-
ments. Innovative carbon-based heating element
systems allow for electricity consumption reduc-
tions of up to 30% compared to traditional solu-
tions. According to estimates, modernization of
this segment alone could lead to savings of 11 to
22.5 million kWh per month. This confirms the
feasibility of extending state incentive programs
not only for lighting but also for heating systems
in household and institutional sectors.

At the same time, the implementation of ener-
gy-efficient innovations in Ukraine faces a num-
ber of barriers. Among the key ones are the high
initial investment costs, limited access to financing,
institutional weakness in program implementa-
tion, and a lack of adequate information support
and consumer awareness. Also hindering prog-
ress are insufficient localization of production of
relevant technologies and uneven infrastructure
development across regions. Overcoming these
barriers requires a systematic policy at the natio-
nal level, including the adoption of new regula-
tory acts, attracting international technical assis-
tance, and launching long-term modernization
programs with guaranteed financial resources.

The scientific novelty of the research lies in
the development of a quantitative model for as-
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IHHOBAIIIT Y C®EPI IIOBYTOBOT'O EJEKTPOCITOKMBAHHS:
AHAJII3 EOEKTUBHOCTI LED-OCBITJIEHHS TA TEH-TEXHOJIOTT

Bcryn. Hapmipae no6yToBe Ta iHCTUTYLIiIIHE eeKTPOCIOKMBAHHI B YKpaiHi, CIpU4rHeHe 3aCTapiliMy TeXHOJIO-
TisIMM Ta HU3DKVM piBHeM eHeproeeKTVBHOCTI, BUMarae BIPOBa)KeHHs IHHOBaLilIHIX eHepro3bepiraounx pi-
LIEHb i Jep>KaBHOI MiATPUMKHA.

ITpo6nemaTyKa. AKTya/JIbHUM € BYUBYCHHS IOTEHIIia/Ty iiBUIICHHA eHeproeeKTUBHOCTI Yepe3 3aMiHy aMIl
poskaproBaHHA Ha LED-ocBiTneHH:A Ta BipoBakeHHA cydacHux TEH-TexHomoriit iy HarpiBy, o pusBeze 10
€KOHOMii e/leKTPO€eHePTil, a TAKOXX PO3poOKa peKOMeH/ALi 1100 AePXKABHOI MATPUMKH IKX iHiliaTuUB.

Mera. IIpoananisyBatn epextnBHicTb LED-ocBitienns rta cyyacuux TEH-HarpiBadiB y no6yToBOMY e/1eKT-
pocnoxxuBaHHi YKpaiHy, OLiHUTI NOTEHIIial eHeprosbepexxkeHHsI Ta PO3pOOUTI peKOMeHalil /s MacIuTaly-
BaHHSI JepP)KaBHMX IPOrpaM 3 eHeproeeKTMBHOCTI Y TIOBOEHHUIT TIEPIOf.

Marepianu it metomn. Brukopucrano cratuctuky depxcrary Ykpainu, IEA Ta ypsoBux mporpam (30Kpema
«Together We Bring Light!»), 3acTOCOBaHO METOM aHAJIi3y, CUHTe3Y, IIOPiBHAHHSA, TEXHIKO-eKOHOMI4He 0OIPYH-
TYBaHH, JIiHilIHEe Ta JIOTiCTUYHE MOJEIOBaHHA.

Pesynbrarn. BcranosieHo, 10 3aMiHeHH: 33 MJIH TaMII po3yapioBaHH:A Ha LED 3a nporpamoro « Together We Bring
Light!» 3abe3neuye 10piuHy eKOHOMiI0 6/1113bKO 2,35 Mipp KBt - rop (roxaz 11,7 Mipz 3a 5 pokiB), a JIoricTi4Ha
MoJIeNb MPOrHo3ye fo 2030 poKy KyMY/IATUBHI 3aoljafiKeHHA y 22,5 Mapp KBt - ro. Bnposapxenna TEH-TexHo-
JIOTIN y 3aK/MIafjaX Xap4yBaHHA JO3BOJIAE 3MEHIINTY CIIOKMBAHHA Ha 11—22,5 MH KBT - rop momicAns, a iHHOBa-
LiiiHi ByITeneBi HarpiBaui 3 epexTrBHICTIO 80—95 % CKOPOYYIOTh BUTPATH eleKTpoeHeprii Ha 15—30 %.

BucHOBKM. 3aIpOIIOHOBAHO JIOTICTUYHY MOJI€/Ib IIPOTHO3y €eKOHOMiuHOI BUroiu Bifi mepexony Ha LED-mamnn
Ta OOIPYHTOBAHO HeOOXifHICTh HMOIMMpeHHs eHepro3bepiraroyoro nmpoekTy Ha cekrop TEH-texHooriit i3 gep-
>KaBHOIO Ii/ITPMMKOIO.

Kniouosi cnosa: eHeproeeKTUBHICTD, eIeKTpOeHepreTyka, iHHoBauil, LED-ocsitnenns, TEH-Texnormorii, enep-
ro3bepeskeHHsI, eHePrOEMHICTh, MOfIepHi3alisL.
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