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Summary
The problem of energy saving and ways  its solution as an opportunity for additional savings and creation of passive income are highlighted and actualized.

It is established that according to the world approaches for energy-saving housing types are those in which the level of energy consumption does not exceed 70 kWh / m2 per year. However, many countries in the world have their own energy saving standards that are different from those commonly used. So, Ukraine consumes twice as much energy per m2 than Europeans. As a consequence of this, there is a decrease in the living standards of Ukrainians, whose shoulders are a heavy burden of payment for consumed energy, and problems with the energy security of the country. In order to solve the problem in 2018, a financial agreement was signed by the Ukrainian side and the head of the Ukrainian Support Group in the European Commission for a sum of 50 million euro to fill and launch the Energy Efficiency Fund of Ukraine.
Several companies already working on building energy-efficient housing in Ukraine, which in their projects combine the principles of low energy consumption, own generation of energy, the use of materials with good heat-protective properties, and environmental friendliness. The heat pump system, coupled with solar panels and solar collectors for heating the water installed on the roof, helps to save on electricity; Designed system of natural light and transparent designs (front and dormer windows, doors, etc.), which will also ensure the flow of natural heat; use of panels with excellent thermal properties.
1) Higher Educational Institution of Ukoopspilka «Poltava University of Economics and Trade»
2) Kyiv National University of Construction and Architecture
The «green tariff» policy implies the transfer of surplus energy to the state with a ransom for its high price. The «Green Tariff» is determined by the size of the rate that is tied to the EuroCurrency and is adjusted quarterly.
For those who accumulate significant amounts of energy, this becomes an additional way of passive income.
The characteristics of global innovations in the construction industry in the context of energy saving and possible application in Ukraine and EU countries are conducted.
In recent years, Ukrainian companies offer consumers the technology of manufacturing wall panels based on organic raw materials − straw; panel-frame technology (SIP-technology) when the house is the similar to the designer; stand-alone «passive» houses, created by the modular type. In some designs, the skeleton is printed on a 3D printer, so there are no joints that make the home more reliable, and in some − the management of home systems (temperature, lighting, signaling) occurs through the application on the smartphone. An important issue for Ukrainian companies remains the issue of lowering prices for modern products in order to make these homes accessible to all segments of the population. 

On the basis of the dual approach, energy saving as a source of passive income and the direction for energy management in Ukraine and EU countries are highlighted.
Decreasing the level of satisfaction the vital interests of the population  Ukraine in recent years, the approval of state programs «Housing for internally displaced persons in Ukraine» and «Warm loans» determine the relevance of the terms «energy efficient home» «energy saving home», «green housing», which are increasingly causing interest of both Ukrainian and European consumers.
In the world, energy-saving residential properties include those whose energy consumption does not exceed 70 kWh / m2 per year. At the same time, some countries in the world have their own energy saving standards that are different from those commonly used. In Switzerland, miner-building houses (MINERGIE-P) are considered energy-saving. This standard provides for the following requirements: the calculated energy demand for heating, hot water and ventilation − 38 kWh / m2 per year, primary energy consumption at the level of not more than 90 %, mandatory use of controlled ventilation with heat recovery. This autonomous province of Italy, as the Southern Tirol, has its own innovative construction project − the South Tyrolean climatic building. It is constructed of safe materials, and it consumes up to 50 kWh / m2 per year. Germany is building its energy-efficient buildings according to KfW-55 and KfW-70 standards. The annual energy consumption of a KfW-55 standard building should not exceed 40 kWh / m2, and according to the KfW-70 standard, 60 kWh / m2 of useful floor space [1].
Constantly irreplaceable parameters in Europe now have only one type of energy-saving housing, the so-called «passive house». Indicators of this housing were once and for all installed and building structures by the Institute of passive houses (city Darmstadt). To this type of housing are the following requirements:

- energy consumption -15 kWh / m2 per year;
- a shell with a high thermal insulation (U <15 kW / m2 per year);
- compact form;
- prevention for the presence of bridges and cold;
- passive use of solar energy due to the location of the building on the south and the absence of shading;
- Improved double-glazed windows with specially selected profiles and a heat transfer coefficient of the window (UW <0.8 W / m2), the g-Wert energy coefficient almost 50 %;
- tightness of buildings at level n50 <0,6 / year;
- heat recovery from exhaust air, heat recovery> 75 %;
- use of the most efficient energy saving devices for household maintenance;
- passive heating of water using a ground heat exchanger;
- heating of water with solar collectors or heat pump [1].
In April 2018, a financial agreement was signed between the Ukrainian side and the head of the Ukraine Support Group in the European Commission for a sum of EUR 50 million to fill and start the activities of the Energy Efficiency Fund of Ukraine. In this regard, Peter Wagner, the Chairman of the Ukrainian Support Group of the European Commission, said: «Ukraine is one of Europe's most energy consuming countries. The energy consumption per square meter in Ukraine is twice as high as in Europe. The reduction of energy consumption in the residential sector of Ukraine will contribute to the energy security of Ukraine and to improve the living standards of Ukrainian citizens. Our implementing partners will ensure transparent management of contributions from the EU to the Fund, as well as create a regional network to support the relevant activities». The signed financial agreement introduces key elements of the Energy Efficiency Program for Ukraine worth € 50 million (Energy Efficiency Support Program for Ukraine (EE4U).) Germany will additionally provide EUR 15 million for this program. The Ukrainian government has promised to provide around 50 million to the Energy Efficiency Fund of Ukraine (1,6 billion UAH) in 2018 [2].
Save on electricity helps:
- heat pump system in combination with solar panels and solar collectors for heating the water installed on the roof;
- a well-considered system of natural light and transparent structures (front and dormer windows, doors, etc.), which will also ensure the flow of natural heat;
- use of panels with excellent thermal properties.
Solar modules can be located on the roof, facade walls of buildings or separately located supports. The design includes: accumulator battery, charge regulator and battery discharge, inverter, converting energy to alternating current. The peculiarities of solar panels are their ease of use, quiet mode of operation, environmental safety. Exquisite design allows them to fit into any architectural solution and decorate a facade or roof. Solar power plant:
- Suitable for residential, administrative, public, industrial buildings;
- does not require procurement and fuel delivery;
- there is no need for network prevention and seasonal maintenance;
- service life − about 25 years;
- Suitable for all types of electrical equipment, regardless of power consumption [3].
The «green tariff» policy implies the transfer of surplus energy to the state with a ransom for its high price. This includes the energy generated by heliosystems and wind power plants up to 30 kW. A separate rate is set for solar power stations for individual and industrial use. The «Green Tariff» is determined by the size of the rate that is tied to the EuroCurrency and is adjusted quarterly. For those who accumulate significant amounts of energy, this becomes an additional way of passive income. The payback period of the solar system is on average 5-7 years, the cost of returning for one kilowatt  energy − about 30 euro cents (Table 1) [3].
Table 1 - Prices for «green tariff», approved by Ukraine till 2030
	Period of time (year)
	01.01.2016−
31.12.2016
	01.01.2017−31.12.2019
	01.01.20120−
31.12.2024
	01.01.2025−
31.12.2029

	Fees for legal entities
	0,16 EUR / kWh
	0,15 EUR / kWh
	0,14 EUR / kWh
	0,12 EUR / kWh

	Rates for individuals
	0,19 EUR / kWh
	0,18 EUR / kWh
	0,163 EUR / kWh
	0,145 EUR / kWh


Source: Stand-alone and backup solar power plants. Teplotsil: engineering and assembly center.  URL::http: //теплоціль.укр/avtonomnyye-i-rezervnyye-solnechnyye-elektrostantsii [3]

The climate of Ukraine allows the use photo modules all year round − depending on the climatic features of individual regions, the level of solar insolation can range from 1000 hours. − in the north to 2400 h. − in the south. The generation of solar energy is increasing from March to September, and it is these months that the most active activity of photomodules is observed. Peak power is available in June. Accordingly, in the cold period of the year energy generation is reduced. But in winter, the efficiency of the photomodule can be high in the active sun. On the territory of Ukraine it is expedient to install solar power stations with power up to 30 kW. Such rather powerful systems need to be installed in order to issue a «green tariff» on which it is possible to sell the resulting excess electricity to the state. It is also advantageous to install solar systems in the absence of electricity. Solar stations can be used not only for private households, but also for business objects [4].

The advantages of photomodules (solar panels), which today are alternative sources of energy, by which it is possible to significantly reduce the consumption of conventional electricity, or completely replace traditional sources, include:
- the availability and inexhaustibility of the energy they transform. By installing a photomodule once (after paying off your cost), you can generate energy for your needs free of charge;
- environmentally friendly and environmentally friendly (photomodules are made of environmentally friendly materials; they do not emit harmful elements during their work);
- practically unlimited lifespan (they do not wear out, because they are fixed in one position and do not move);
- autonomy;
- photomodules do not need fuel or any other materials for work;
- Modularity. To increase the power and amount of generated energy, you can install additional elements (modules). So without significant costs, you can not only save, but also multiply the energy produced [4].
In Ukraine, it is possible to distinguish five main companies that work in energy-efficient construction.
Ukrainian company «LifeHouseBuilding» has developed the technology of manufacturing wall panels based on affordable raw materials − straw, which has two stages − the preparation of a wooden frame and the pressing of straw from it using a special hydraulic press. The straw panels have good thermal characteristics, the house can be reduced in just 2 months. In Europe, this technology is not used for the first year, but for Ukraine it is quite new. House of straw − transportable, independent of communications. At temperatures from +5 to 0 °C, the temperature of + 15 to + 18 °C is maintained in the house without the use of additional heating sources (infrared lamp only). Relatively low price − a house with an area of 40 m2 costs 15 thousand dollars. If you need an extra room − you can buy a module and attach to the house. If desired, the house can be equipped with solar panels and autonomous electric heating [5].
EKOPAN is one of the oldest companies in the Ukrainian market of ecological construction. She designs energy-efficient, so-called «Canadian homes» for eight years. The company uses the world-wide panel-frame technology, also called SIP-technology (Structural Insulated Panel − Structural Insulating Panel). The house is similar to the designer. The advantage of this construction is that it is fast and relatively economical. The room can be reduced to several months, and the final cost is $ 200-250. per m2, and with decoration − 450-500 dollars. per m2 Panels in the thickness of 30 cm allow the building to not freeze in severe frosts, even without heating. The thickness of the panels «Ekopan» − 7-20 cm According to the company, the house with an area of 200 m2 at 12 °C requires about 10 m3 of gas per day. For comparison: a stone area of 75 m2 to 33 m3 per day [5-6].
NEOACRE offers «passive houses» with high-quality insulation and hermetic coating; the energy for their containment is made from alternative sources. This is a prerequisite for achieving complete independence from energy suppliers. These homes use solar panels for power generation, solar collectors for heating water, heat pumps, which allows you to reduce the cost of maintenance by 70-90 % and even achieve complete independence. True, they cost an expensive 1 thousand dollars per m2 with interior decoration, sanitary engineering and engineering communications [5-6].
In 2016, a startup PassivDom started working in Ukraine, which also focuses on passive homes, but is completely autonomous. PassivDom is designed on a modular basis, you can buy one module (36 m2), or several and build a home as a designer. The maximum number of united blocks is four, 144 m2. The house is powered by a solar power plant on the roof and has a good thermal insulation due to the fact that the frame is printed on a 3D printer without joints. The price of such a house is $ 1,000 per 1 m2 with interior decoration, plumbing and engineering communications. Innovation in this building is a system for cleaning so-called gray water (not very contaminated water, for example, from the shower), which enters a special reservoir and purifies for reuse. You can manage your home with an app on your smartphone. However, the greatest achievement of developers − an attempt to make the house reasonable [5-6].
Developers of energy-efficient homes in the world are now working mainly to make them accessible to most consumers, that is, cheaper ones. But there are developers who create very expensive homes, which are sometimes called even fantastic.
Making energy efficient homes accessible, that is, reducing their cost can be achieved using state-of-the-art technologies that are becoming increasingly popular in the world. Slovenian designers offer modular Coodo houses − modern and stylish design capsules. They can be used to arrange gazebos, trade pavilions and even residential space. Coodo is a portable, compact, easy-to-assemble home equipped with intelligent monitoring systems and fully self-contained. Coodo can have any design and area in which its owner is interested because it is going from modular blocks. It is a multifunctional structure, in which you can equip the summer kitchen, gazebo or mobile living space. By combining several Coodo modules, you can form a room that is large enough in size. Manufacturers offer customers the choice of material (wood or plastic) and the color for interior. Modular Coodo houses are designed to fit absolutely in all conditions. These modular designs are equipped with solar panels and water collection systems, so they can be called from a power point of view fully self-sufficient. In addition, the creators of Coodo used the system «smart home», which allows the owner of the house to effectively manage all its systems [7].
IKEA presents a Better Shelter Housing Unit temporary shelter option − affordable, sustainable and easy to transport. It is presented to people who have temporarily left their homes due to wars, conflicts or natural disasters. This modular case can be assembled only in 4-8 hours. a team of four people (even not necessarily builders), at the same time, it is so durable and reliable that it can serve its owners much longer than other structures of temporary housing currently available in the market. The expected lifetime of one unit for temporary housing is 3 rubles, and the house can be disassembled and reused if necessary. In addition, the Better Shelter Housing Unit comes complete with roof-mounted solar panels that will supply energy for LED lighting and charging small devices [8].
Fantastic, smart and low-cost energy-efficient homes include floating islands of the Italian engineer Pierpaolo Lazzari, which the author plans to expand to floating cities. Pierparo presents the Wayaland project − a floating city consisting of modular pyramids that offer various residential and entertainment facilities, including hotels, shops, resorts, gyms, bars and cinemas. Using solar panels and water turbines for energy conservation, this project aims to create new experiences in the field of hydroelectricity for the future [9].
The market for «energy-efficient housing» does not stand still, and constantly offers the consumer various options at a different price. The consumer has the opportunity to choose technologies and materials for manufacturing, to satisfy their needs by choosing a home either from natural organic straw or from ultra-modern polymer materials. The number of companies operating in this segment is steadily increasing. For Ukrainians this type of housing remains new, and for most it is very expensive. But the rise in energy prices is driving more attention to new developments, analyzing their advantages and disadvantages and making their own choices.
Taking into account the above it makes sense to characterize the world's innovations in the construction industry for the context of energy saving and opportunities for use in Ukraine and the EU (Table 2).
Table 2 – Estimation of world innovations in the construction industry for the context of energy saving and application possibilities in Ukraine and EU countries
	№
	Company, organization, designer
	Type of building innovation
	Energy saving and the possibility of application

	1
	IKEA Foundation together with the Office of the United Nations High Commissioner for Refugees
	Modular temporary shelter for refugees (Better Shelter Housing Unit)
	Allows you to save money on utilities (light, gas)
It makes sense if funding from the state government is appropriate

	2
	Designer from New York Arnon Rosan
	New large-scale lego-block EverBlock for modular buildings
	Allows you to save on warmth by minimizing joints.
Actual when solving the problem of rapid provision of housing, public procurement or a solid investor

	3
	Researchers from the University of Illinois at Urbana-Champaign, the Georgia Institute of Technology and Tokyo University
	A new design in the style of origami can be used for the construction of buildings and bridges
	Allows you to save on potential salaries of architects, designers.
If there is an order and workers of the appropriate qualification is quite relevant for the construction of elite complexes

	4
	Design firm Maximus Extreme Living Solutions from Utah, USA
	Victorian Prepper: A new tiny home on wheels that can withstand strikes
	Savings on minimizing heat and storage at low volumes and strengths
Actual for areas that are prone to frequent force majeure and availability of contract-contract

	5
	Danish company VELUX Group
	New Velux roof window: more daylight, even more air (Fresh Air Roof window)
	Savings on additional world reserves
It is possible if there is an investment or an agreement with the supplier

	6
	Architectural company Aurora of Colorado
	New eco-friendly and affordable prefabricated yard (Freedom Yurt Cabin)
	Savings on the heat.
Possible implementation at the conclusion of international projects

	7
	The world-renowned architectural company SOM, together with the National Laboratory of Occident (ORNL) from the US Department of Energy
	New self-contained complex with 3D printed building and car
	Savings by controlling the lighting and temperature modes.
Actually in the structure of the construction and industrial group as a participant in corporate relations


	8
	Cheap construction from Chinese engineers The main material - a fairly strong mixture, which is based on cement, glass fiber and some other components
	The main thing - it's a low cost. According to calculations of experts, one small house will cost 4800 dollars
	Savings on the bias of losing heat at the expense of fiberglass.
Probably with the presence of the customer and suppliers of the main material

	9
	New types of construction works
	Low-rise buildings houses height of 1-2 floors
	Savings on the account of autonomous heating.
It is possible in the presence of cooperation with the firm of the provider for innovative technologies

	10
	Chinese company Broad Group
	High-speed construction due to accuracy in logistics, large numbers of workers and skilful management. In addition, ready-made monolithic blocks are used, which are only installed in place
	Savings on the heat by minimizing the joints.
Realistic if the growth strategy is implemented


Source: Generated, generalized and adapted by authors on the basis of source processing [10, 11].
In addition, it is worth noting the expediency of considering energy savings not only as a source of passive income, but as a direction of energy management in Ukraine and the EU, which has already been confirmed by individual UN projects [12] and will be the subject of our further research.
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