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INVESTMENT MANAGEMENT FOR SMART GRID PROJECTS: A
CROSS-COUNTRY ASSESSMENT

Svitlana Kolosok, PhD, As. Prof.

Sumy State University, Ukraine

Tuliia Myroshnychenko, PhD, As. Prof-
Sumy State University, Ukraine

Yuliia Matvieieva, PhD, Sen. Lect.

Sumy State University, Ukraine

Denis Hryhorenko, student gr EM.m-91
Sumy State University, Ukraine

Smart grid projects are of interest for investment because its increase
efficiency of existing capacity of energy distributed system and affects system
reliability and performance. Introducing the latest technology to optimize energy
generation and distribution significantly reduce the negative link between economic
growth and ensure SDG implementation. Withal, development and implementation
of smart grid projects require significant investment with relatively long operating
cycle and good management skills of the team. Furthermore, energy innovation tends
to behavioural uncertainty of stakeholders and volatility of price on the market. The
proliferation of the Covid-19 pandemic resulted in the limitation of company’s
investment resources and, therefore, many energy projects have been delayed. The
interruption of supply chains, the decline in business revenues due to lower demand
and energy prices, the uncertainty of the future contributes to the intensification of
the investment crisis in the energy market. According to the report by the IEA, the
most significant reduction in energy investments is expected in 2020, the
corresponding decline in 20% in compare to 2019 (equivalent to 400 billion US
dollars) [1]. According to report of Smart Grid Laboratories Inventory [2], almost
26,9% of the labs as initial investment have spent 100,000 - 500,000 EUR and only
11,5% manage large investments in amount between 4,000,000 - 5,000,000 EUR.
Around 38,5% of labs perform the investments throughout 2 to 3 years. In the context
of limited resources, the question arises of justifying the support of energy projects
against alternative areas of investment.

The analysis of literature sources allows to state about a large number of
scientific papers concerning the technological aspect of smart grids projects. At the
same time, the issues of investment management were not reflected in detail in the
context of smart grid innovation. Investment and financial issues for the
development and implementation of smart grid technologies are considered in the
literature in terms of incentives and regulation. The investment policy focuses on
provided by government incentives for applying preferential tax rate or determine
the accelerated rate of depreciation for companies that develop smart grids. Tariff
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regulation, subsidies from national (or regional) taxes, state bank financing, are other
regulatory incentives for investment. Besides, the introduction of an incentive tariff
makes investment projects in energy technology not only socially directed but also
financially self-sufficient.

Cambini et al. in [3] investigate the relationship between key market
conditions, regulatory schemes and smart grid investments to enhance incentives for
its deployment. In addition, the search for regulatory models for investment
incentives is of great importance for realisation investment policy, while convincing
tariff payers that are increasing costs does not imply an increase in rents for
enterprises and operators in the supply chain. Keller et al. in [4] analyse different
economic aspects with taking into account characteristics of market actors which
operate in a smart grid environment. Some authors conclude that efficiency
obligations and performance regulation are key tools to create a convenient
regulatory policy for the deployment of smart grid investment and networks [5].

Recent studies show that investment in Smart grid projects is conducive to
long-term economic growth and have a positive social and environmental impact.
The smart grid technologies help customers to optimize consumption, promote
ecology friendly infrastructure, which led to the reduction of environmental impact
and increase the degree of security of energy supply. Impact of investment in smart
grid projects on sustainable development is presented on Fig. 1.

reduction of CO2 emissions
RES production
DER aggregation

Environment

open and efficient electricity

market, price reduction
transparency through MSP
interregional markets

security&quality of supply
optimize consumption
new skills&knowled,
(job market)

Sustainable
evelopmen

Economic

Fig. 1. Triangle of Sustainable Development and Smart Grid projects

Implementation of smart grids projects influence notably on socio-
economic development: (1) enrich the value chain through integration of
interregional markets; (2) shifts consumer behavior and culture with the contribution
to climate change mitigation; (3) emerges is the need for new skills and knowledge,
ultimately, the job market is expanded.

However, if we analyze the recent statistics on investing in smart grids, we
can visually see a decline in financing their development (Fig. 2). Over the past three
years, investment has decreased in all areas except for the smart meters'
development. Although development budgets have declined in absolute terms over

471



the years, the intellectual component of development and artificial intelligence
possibilities in managing smart grids have increased [6].

EV chargers

Smart grid

infrastructure
e=l=== Smart meters

e POWET

equipment
ecscee R%Stpof

networks

Fig. 2. Investment in smart grids, 2015-2019 (Based on IEA data from the [EA
(2020), Smart Grids, https://www.iea.org/reports/smart-grids. All rights reserved;
as modified by authors)

At the same time, the priority in financing the networks still falls on
renewable capacity. Incentive packages in countries related to the transition to
renewable energy sources support smart grids' development and their integration into
the already existing energy system [7]. However, the spread of investment varies
considerably across countries (Fig. 3).

30 000

NO

25000

20 000

GB

15000 Kz

10 000

AZ

5000

uz
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0 50000 100000 150000 200000 250000
Total renewable energy generation (GWh)

Fig. 3. Total renewable energy generation (GWh), 2019 (Based on IRENA data
from the IRENA (2020), Data & Statistics, https://www.irena.org/Statistics. All
rights reserved; as modified by authors)

This work was supported by the Ministry of Education and Science of Ukraine (the
project No. 0119U100766 ‘The optimization model of smart and secure energy grids

building: an innovative technologies of enterprises and regions ecologisation’).
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Humanity has made significant progress in the development and spread of
globalization. The price of progress is a reduction of exhaustible natural resources.
Further economic development without radical changes in the existing economic
model will lead to an increase in environmental threats and make sustainable
development impossible.

The concept of sustainable development was enshrined at the 1992 UN
Conference on Environment and Development. The main idea of it is to ensure the
socio-economic development of humanity, without harming future generations. [10,
30] It was defined that the process of finding an effective mechanism for
implementing the concept of sustainable development has accelerated significantly
since the last economic crisis and returned the attention of scientists to the “green
economy’’.

A large and growing body of literature has investigated the development of
corporate social responsibility over the past ten years. It is an important area, which
is associated with many factors: the effect of globalization processes; increasing the
transparency of companies; improving the competitiveness of corporations,
strengthening integration processes and adapting to the demands of the external
environment and potential strategic investors.

Based on the exacerbation of these issues recently in the global socio-
political and scientific circles, Shabranska N.I. [23] actively promoted the concept
of green economy.

In 2011, the Commission on Global Sustainability of the UN Secretariat
published a report entitled “Viable People, a Viable Planet: The Future is Worth
Choosing”. However, the publication does not include a clear set of principles of the
green economy, but it gives the following characteristics:

- It is a potential driver of sustainable development and stimulates economic
growth, necessary to solve the problem of poverty in the world; can provide an
integrated approach to sustainable development, developed for a specific
country, territory or region depending on the needs and conditions, providing
social protection and stability for all segments of the population;

- It is developed for the long term and is a sustainable growth model that can
withstand external influences.

- It measures progress beyond GDP.
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- It promotes employment, green business and creates green jobs.
- The main emphasis is on the development of technology and innovation,
cooperation, and institutionalism. [4, 8, 29]

Despite the variety of principles and characteristics of the green economy,
researchers underline some general provisions inherent in all developments.
Different interpretations of the green economy are generalizing — a social focus.
Table 1 lists the most common of them.

Table 1 — General principles of the green economy [20]

Direction of | Principle

sustainable

developmen

t

Economical | 1. Introduction of resource-efficient and cleaner production.

2. Stimulating innovation and more sustainable goods and
services through public procurement on the principle of
environmental sustainability.

3. Fostering the development of organic agriculture.

Social 4. Providing employment, creating “green jobs”.

5. Improving public administration and providing legislative
support.

6. Ensuring equality and justice in relations between countries,
within countries and between generations.

Ecological 7. Protecting biodiversity and ecosystems.

8. Achieving resource conservation and energy efficiency.
Other 9. Finding means to achieve sustainable development.

10. Using an integrated approach to decision making.

Moreover, these principles are formed to solve problems to ensure
sustainable development, as well as aimed at meeting and complying with
institutional requirements, as well as the needs of integration and international
cooperation.

We believe that in most countries of the world, the model of “brown
economy” is mainly used with significant negative consequences: climate change,
biodiversity loss, depletion of natural resources, environmental pollution, inequality
of people and countries. In general terms, this model of economy poses a threat to
both present and future generations. In this regard, UN experts emphasize the
feasibility of transition to a new model of green economy, which through the use of
levers of influence of the state and intergovernmental bodies in economic regulation,
provided new opportunities for business development based on new green
technologies and greening of industrial industries [16].
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Table 2 — Definition of concepts of social development [15, 20]
Name Essence

Brown Economic growth without considering the requirements of
economy environmental safety, the criteria of depletion of available
natural resources and environmental pollution.

Sustainability | It is a development that meets the needs of today’s society
without compromising the ability of future generations to meet
their own needs (UNEP Commission).

green An economy that contributes to human well-being and social
economy justice while significantly reducing environmental risks and
environmental scarcity (UNEP definition).

According to Semenyuk [.D. [22], the transition to a green economy
involves complex changes in all sectors of the economy. The primary sector, which
covers agriculture, fisheries, forestry, and mining, requires the most radical changes,
as it is here that products are created to meet the basic needs of humanity.

We consider that agriculture should refocus on the production of organic
products (without the use of chemical additives).

The introduction of the green economy technologies will change the
approach to doing business in agriculture through the introduction of “landscaping”,
namely: the cultivation of organic products, energy crops and the economical use of
fertile soils.

As far as we know, the secondary sector of the economy, which includes
industry and construction, is also in dire need of new technologies with economical
use of natural resources. In this context, the transition to a green economy for the
country’s industry is a priority; furthermore, it should be due to deep technological
modernization. Besides, the greening of the economy involves the revitalization of
the waste processing industry. [13, 29]

Bhowmik, D. [3] stated that the introduction of processing technologies, on
the one hand, can be used to increase the competitiveness of production by reducing
the cost of raw materials and their reuse, and on the other hand, to reduce the risk of
human-made disasters.

Data from several sources have identified that improving energy efficiency
is of great importance for Ukraine. “State Targeted Economic Program for Energy
Efficiency and Development of Energy Production from Renewable Energy Sources
and Alternative Fuels for 2015-2020” provides for a 20% reduction in energy
intensity compared to 2010 and the approximation of relevant indicators to EU
standards. To accomplish this task, it is necessary, first, to increase the level of
security of energy supply, reduce Ukrainian dependence on unstable imports of
energy and combustible minerals, reduce production costs and energy costs. It is
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