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Summary

The global economy faces the challenges of climate change that generates the climate risk, which
essentially affects the operational activity of power companies. The power sector is both, one of the
most important greenhouse gases emitters, and an industry especially exposed to widely perceived
climate risk. Changes in the natural environment cause negative impacts on the energy infrastructure
(physical risk), while regulatory changes and society sentiments (transition risk) reshape the conditions
of operational profitability of power companies. These phenomena, currently accelerating changes
in the global economy, persuaded the authors to undertake a study on necessary changes in the
core activities of power companies, which should secure the resilience of their profits in an uncertain
future. The authors performed a comprehensive study of literature concerning climate risk exposure
in the power sector by researching operational adjustments made by leading power companies in
the green transformation process. To meet the abovementioned objectives of the article, the authors
present the results of their research in the part of the article that discusses the recommendations for
the necessary changes of the core activities of power companies. They intend to identify universal
solutions that can be applied by power companies operating in the globalized economy. This requires
a long-term approach to the process of re-designing the operational activities of power companies,

* PhD D.Sc. University of Bielsko-Biata, Faculty of Management and Transport. ORCID: 0000-0002-9047-4255; e-mail: dmichalski@ath.bielsko.pl.
* Hawranek Office of Legal Advisers (hkrp.pl). ORCID: 0000-0001-8933-1516; e-mail: phawranek@hkrp.pl.

internetowy Kwartalnik Antymonopolowy i Regulacyjny 2023, nr 2(12), 51-71 @ ISSN 2299-5749 @ DOI: 10.7172/2299-5749.IKAR.2.12.4 @ www.ikar.wz.uw.edu.pl
© 2023 Authors. This is an open access article distributed under the Creative Commons BY 4.0 license (https://creativecommons.org/licenses/by/4.0/)



52

Dariusz Michalski, Pawet Hawranek @  Impact of climate risk on long-term core activity management in the power sector

which would secure physical assets responsible for the continuity of their operations, and hedge
future profits against transition risk.

Stowa kluczowe: management; power company; strategy; climate risk; climate change; core
activity; power market.

JEL: M1, M4, F23, L21

l. Introduction

As a global phenomenon, climate change has a significant impact on the economy. High
temperatures, or the change in the structure of precipitation, affect not only agriculture and fisheries,
but also other industries, such as energy, tourism, construction and financial institutions. The
effects of the manifestation of climate risk are already being identified, although it is the distant
future that is usually indicated as the period of the impact of climate change on the economy.
The severity of that manifestation causes serious financial losses that amount to billions of USD
each year. Hence, there is a growing interest concerning the economic side of climate change,
not only from climatologists, but also from companies surprised by unprecedented disasters and
regulatory changes.

Increasing climate risk exposure, resulting from advancing climate change, creates also
a significant challenge for the future structure of the core activities of power companies. To stop
climate change, OECD countries should eliminate greenhouse gas emissions by 2035, the rest of
the world should follow by 2040. Climate risk fundamentally affects all aspects of the power sector,
starting with power production and consumption, to transmission and distribution. Hence, power
companies introducing “climate risk reaction instruments” should change their energy mix, moving
away from fossil fuels and towards renewable energy sources (hereinafter: RES), green hydrogen
and power storage. They must support energy efficiency of customers and flexible demand-side
management. It is also necessary to adapt power grids to the new requirements of bi-directional
electricity transmission, serving numerous input sources that produce electricity. The change of
the core activities of power companies must meet the goals of green transformation, that is, the
process of creating such an economic system that operates in a manner friendly to the natural
environment, ensuring its sustainable development, thanks to the development of production
methods based on energy efficiency and zero-emission technologies.

The authors describe the challenges facing power companies that are caused by climate risk.
Presented are also necessary long-term developments in the core activities of power companies,
and in elements of their business models, securing future success in the reality of green transition.
The authors, pursuing the aim of the article, seek to present their own conclusions resulting not
only from an analysis of relevant literature, but also, primarily, from their own observations. They
analyze the experiences of the leaders of green transition within the power sector, which concern
the necessary changes of the core activities of power companies, designed to hedge their future
economic results against the impact of widely perceived climate risk. In this context, necessary
adjustments must take place with respect to the operational activity and investments of power
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companies, their cooperation with customers, development of power generation technologies and
power grid upgrades. Hence, summarizing considerations of the article and completing its objective,
the authors propose recommendations concerning long-term developments of the operational
activities of power companies. The authors strive to fill a certain gap in literature in this field,
taking a holistic approach to the necessary changes in the management of the core activities of
power companies. These changes, caused by all aspects of climate risk, should ensure the future
profitability of the operations of power companies under conditions of the progressing climate risk.

Il. Global impact of climate risk
on the power sector

Meeting global climate goals and achieving climate neutrality requires a fundamental
transformation of the global economy and a fundamental change of the way of power production
and consumption [more in Reference 34]. Power is essential for the functioning of modern
economies, but at the same time, greenhouse gases (hereinafter: GHG) emissions resulting from
energy production are by far the largest contributor to global warming [Reference 15]. The target
of green transition is the de-coupling of global economic growth from GHG emissions. Green
transition means a change not only for the real economy, but also for the power sector, exposing
power companies to certain risks as well as opportunities, as they are forced to adapt to the new
reality. Green transition impacts the power market, which is shifting away from fossil-fuel dominated
system and towards renewable energy sources (RES) and carbon-free solutions. These changes
pose a huge challenge for power companies, as well as for society, creating an opportunity for
new entrants to enter the power sector that become a catalyst in this context. Green transition
requires high levels of de-carbonization and electrification of the economy, backed by green fuels,
in areas that are difficult to electrify. It creates a high degree of operational complexity, which must
be solved by adjustments of the core activities of power companies preparing them for the new
challenges generated by technological change, climate-focusing revolution, climate risk, new market
participants and societal expectations.

Climate risk in the power sector shall be defined as the impact as well as economic and
financial consequences of risk that may arise from climate change or from the efforts to mitigate
climate change [Reference 4]. The response to climate risk is the de-carbonization of the value
chain and “greening” the core activities of power companies. Green transition increases risk
in areas of regulatory and market pressure, forcing changes in market strategy or operational
techniques. It generates also opportunities for well-prepared organizations that can emerge in the
area of changing power production methods (mainly clean technologies, aiming to reduce GHG
emissions), a digital revolution on the power market, digitalization of operations, or new elements
of the financial market. There is a crucial need to strike a proper balance of the short-term risk of
inappropriate activities influencing economies, with the long-term risk of insufficient or overdue
actions, preventing the catastrophic economic and social impacts of climate change. Taking
this approach into account is essential to the success of both, particular industries and power
companies. That is why progressing climate change, and intensive human activity directed at
mitigating its effects, has made environmental protection and the need to transform the economy
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a priority!. The de-carbonization of the economy is at the starting point [Reference 35], but one
can observe even today the basic shift in the power production mix towards RES, securing the
increase of green power utilization by industry and by society.

Power is an essential reaction to climate risk. The use of green power produced by RES
supports the creation of a de-carbonized, sustainable energy framework — growing contribution
of clean energy sources alongside improvements of energy efficiency [Reference 18]. Electricity
demand is expected to triple by 2050, due to the electrification of the economy and the increased
use of hydrogen produced from green energy (green hydrogen). The development of new, climate
neutral power production techniques is essential to ensure the necessary reduction of investments
in fossil fuel-based assets in the power sector. The development of new climate neutral technologies
is necessary in this context, as well as ensuring competition in supply chains, support for R&D, and
instruments financing required investments. RES shall be developed by increasing the capacity of
wind and solar farms — it should hold an approximately 90% share in the production of electricity
by 2050.

These trends will generate a significant reduction of the use of fossil fuels in the power sector
in particular, and in other industries in general. Power companies face a transformation of their
business environment, a significant change in competition, and new expectations and needs
of customers aiming to de-carbonize their activities. Competition is increased by technological
revolution. It is necessary to point out the constant change in the profitability of various power
sources, and the uncertainty as to their future profitability (especially return on capital). The need
to reduce the usage of fossil fuels will create the risk of demand reduction for fossil fuels-based
power, and the deterioration of the competitiveness of the traditional (pre-existing) power industry.
However, power companies strive to reduce the emission of GHG per MWh produced, a fact that
gives, globally a competitive advantage to RES. Furthermore, RES is usually characterized by a zero
marginal production cost — on the wholesale market, RES are immediately more competitive than
fossil fuel-based power plants. As a result, many power plants were decommissioned globally in
recent years. On the other hand, this situation creates an opportunity for the managers of energy
storage systems (batteries, pumped storage power plants, etc.), as the high volatility of prices
makes it possible to maximise options provided by such installation. Hence, the pre-existing
power industry invests both in RES and systems of a flexible energy supply management. Thus,
a paradox arises whereby green transition can be accelerated by traditional power companies as
they become “greener” in order to defend their pre-existing market shares and future profitability.

The entire system of power production and consumption will have to be transformed in the
decades ahead — from fossil fuels to RES — in order to ensure a sustainable future. Hence, power
companies have to re-design their core activities in order to secure their future profitability. These
changes must involve, at least:

» the available portfolio of products and services that support customers’ needs towards
minimizing their carbon footprint and green electrification of production processes, heating
and transportation;

» aradical change of production technologies towards a carbon-neutral production portfolio;

1 Climate change shall be perceived as a change in climate over time due to human activity and natural variability. It impacts natural and human
systems [More in Reference 4].
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+ the surplus of renewable production, which needs to be also used by heating systems and
green hydrogen production;

* wind, solar, bio-mass and waste surpassing fossil fuels as energy sources [Reference 21];

» rethinking the role of old carbon-neutral technologies in the portfolio of power companies,
that is, nuclear, geo-thermal, hydro power; storage of green power and electricity production,
based on green hydrogen, operating as peak power producers replacing gas power
plants;

* innovation in power trading on customers’ behalf backed by the usage of power storage,
connecting the RES production with power storage systems, and the formation of virtual
power plants (trading, ancillary services);

* making the power grid ready to accommodate intermittent sources of power from wind, solar,
and offshore farms;

*  replacing gas power plants by power storage systems as well as demand side management
solutions;

*  power generation having to be increasingly spread among many suppliers, from large,
centralized power plants to individual “prosumers” (consumers that are also producers) making
it necessary for the power grid to be ready for bi-directional power transmission — based on
the optimization of power supply supported by the digitalization of operations;

. radical digitalization of operations in areas where it creates added value;

e power companies, used to operate in markets characterized by predictable and inflexible
demand, needing to adapt to changing demand patterns with respect to the use of RES,
electric vehicles, power storage systems and, for example, heat pumps;

* new elements of power systems offering some flexibility in demand-side management
— for example, electric vehicle can be treated as elements of power storage systems
(vehicle-to-grid).

Power companies face a radical change of profit drivers. RES technology maturation and
market innovations require changes both in business strategies and in business models of
power companies. The choice of the proper production technology of green power becomes an
important issue here. Various renewables production technologies enter the market, and there
is an observed continuous change of their competitiveness alongside a continuous worsening
of the market position of fossil fuels-based assets, which can, in the future, go completely out of
business. The development of RES must be linked to the development and upgrade of the
power grid, which should secure the optimization of power grid operations and the creation of
smart, bi-directional power transmission. There are several prerequisites for the change of the
core activities of power companies, meant to ensure their future profitability. They include the
necessity of adjustment to the demands of green transition, right infrastructure investments,
changes in business models, as well as securing a decrease in costs. As a reaction to climate
risk, it is necessary to set operational activity changes within a framework of strategic answers to
the appearance of new, complex business environments of the power system. The development
of new business models is a reaction to this situation and the acceleration of demand for
fossil-free power.
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lll. Importance of climate risk for operations’ management
in power companies

Power companies operate in a global economy that exposes them to a continuously changing
business environment of green transition, which not only concerns the company, but also affects
the activities of other entities. Hence, each company is exposed to climate change and to the
measures taken as part of wider climate policies, which cumulatively aim to reach global climate
neutrality. The impact of climate risk in an increasingly global economy becomes critical to the
structure of the core activities of power companies, which face progressing complexity and instability
of markets. The fundamental management challenge here is to adapt to the new conditions of
operational activities that are shaped by an increasing effort to achieve carbon neutrality. This will
require power companies to adjust to the new circumstances present in the business environment,
in order to flexibly react in new situations characterized by increasing discontinuity and absolute
uncertainty [more in Reference 17].

The concept of “management” should be defined as the activities of company managers that
aim to take informed decisions to execute business plans that use company resources in order
to achieve the organization’s goals [Reference 24] Hence, the importance of a proper change in
operations’ management in power companies, that face climate risk, is imperative for securing
an undisturbed, continuous increase of future company profits. These developments should
enable a conscious and effective steering of the impact of climate risk on the functioning of power
companies. Disregarding climate risk may lead to faulty business decision-making when it comes
to contracts, loss of market opportunities, and the failure to hedge against significant deviations
of the power companies’ operational activities. The main task of company management is thus
to strive to take properly reasoned decisions when the company is at risk in the highly volatile
business environment of green transition. Managers cannot accurately predict the future shaped
by climate risk, which should be dealt with mostly by changing the operational activity of power
companies. It requires the development of new competences supporting the implementation of
new elements to operational management.

The concept of “risk” shall be perceived as a potential deviation from the expected values,
and is associated with the possibility of not achieving the intended results or a deviation from their
predicted value [Reference 12]. Hence, it creates both negative consequences and opportunities
for extra profits [Reference 12]. The same applies to “climate risk” that can generate opportunities
for the creation of new profit streams, but also high costs of climate risk actually materializing.
Climate risk consists of two elements [Reference 14]:

1) Transition risk that influences power companies due to changes in the business and regula-
tory environments towards a climate neutral economy. Transition risk influences the situation
on the power market, making some of pre-existing business models unprofitable. However,
it also creates opportunities for efficient risk management that supports the formation of new
possibilities for generating profits;
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2) Physical risk that results from the undesirable influence of unpredictable weather conditions
on fixed assets and on the operations of power companies. Physical risk covers following
factors [References 1, 4]:

» extreme weather phenomena — heatwaves, landslides, floods, wildfires, storms,

* long-term gradual shifts of the climate — changes in precipitation, unfavourable weather

variability, rising average temperatures,

» indirect effects of climate change.

This creates the necessity to hedge profits of power companies against physical factors such
as wind, temperature, flood or drought [Reference 16]. Physical risk also causes price movements
in the commodity and financial markets.

Climate risk is increasingly important in the world of global unpredictability and volatility
caused by climate change and green transition. The manifestation of climate risk, often triggered
by global processes or local weather events, may result in many power companies going out of
business. However, the occurrence of risk may become an opportunity for power companies that
are properly prepared to develop and expand their business. The proper execution of a change
of the core activities of power companies should facilitate the use of the opportunities of climate
change to their benefit. Such change, can provide a sustainable improvement of economic results
under conditions where climate risk actually materializes, and where the global green revolution
is characterized by high economic risk. Well prepared power companies will be able to take
advantage of these opportunities. Climate risk varies in terms of geographic factors, sectors of
the economy, and regulatory and legal conditions. Power companies are exposed to climate risk
resulting from: increasing severity and frequency of physical risk factors, changes in government
policies [Reference 7], technological developments, and changes in the sentiment of societies
seeking to reduce GHG emission. Physical risk factors are not linear and increase uncertainty as
to the location, frequency and severity of weather conditions.

Transition risk creates uncertainty concerning future developments of climate policies,
power sector regulation, technology innovations, and changes in customer sentiment towards
de-carbonization [Reference 7]. Green transition exposes power companies to potential disruptions,
which can be very abrupt, especially if they are not prepared for them in advance. One of the most
important factors of transition risk is technological change related to energy-saving, carbon neutral
power production and to climate neutral economy. It requires a withdrawal of business models
based on technologies using fossil fuel-based energy sources, which might very well become more
expensive in the future as a result of climate protection measures. Climate-friendly technological
development complies with the sentiment of the society to move towards climate-friendly production
and consumption models. This creates a need for power companies to adapt to new conditions, in
order to minimize the negative impact of climate risk and to remain competitive. Power companies
are exposed to increasing legal and regulatory changes. Green transition generates transition
risk, and should be analyzed from the perspective of the discontinuation of expected development
trends, and deviations from planned scenarios [more in Reference 3]. Hence, the management
of power companies, when taking any decision concerning changes in their operational activities,
should always be aware of the possibility of the occurrence of unexpected results, because transition
risk creates uncertainty of the conditions in which power companies will operate. Transition risk
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should be treated as a very broad concept, without excluding any risk factors, even those that are
considered to affect the economic results of power companies indirectly.

The concept of physical risk should define the consequences of incidents in the natural world
that may lead to unexpected fluctuations in the results of the functioning of power companies.
It can even cause disturbances with respect to the continuity of their operational activities
[Reference 3] — having a negative impact on power production [Reference 6], the power grid,
and causing undesirable price movements. Hence, physical risk shall be perceived very broadly,
without excluding any risk factors, even considered to be indirectly influencing power companies.
Therefore, physical climate risk should be defined as the consequences of events that may lead
to unexpected disturbances in the execution of the plans of power companies, resulting both from
the impact of the extreme dynamics of natural factors, and from changes in the global economy
related to green transition.

Potential manifestation of climate risk requires proper management with a long-term
transformation of the core activities of power companies. Not only must physical risk be considered,
which has mainly negative consequences for the operations of power companies, but also transition
risk. Unlike the former, the latter may give rise to opportunities as well, which include so-called
clean technologies, in particular GHG emission reduction technologies. Relevant for the reshaping
of core activities are also the development of renewable energy sources, a digital revolution on
the energy market or the introduction of new financial market solutions. The manifestation of
transition risk has “outdated” some of the older business models. The pre-existing power industry,
which is based on burning fossil fuels, will lose its competitive advantage and will cease to be the
guarantee of the stability of the power system. At the same time, the development of competitive
power storage on a large scale, and in quantities significant for the wholesale power market,
will allow RES to become the basic means to achieve the security of supply. The cost of power
becomes now one of the most important success factors of economies in the time of continuous
automation and robotization.

IV. Relevance of physical risk for long-term changes
of operational activities of power companies

The response to climate risk of the power industry is based on linking: a radical re-design
of core activities, with the creation of new financial instruments, changes of market conditions,
investments in fixed assets and the development of new green products and services, which
meet new needs and expectations of industrial customers and societies. Necessary adjustments
must take place in the area of funding operational activities and investments, cooperation with
customers, production technologies and power grid upgrades.

Power companies unable to flexibly adjust their operational activities will not survive. In order
to survive in the volatile environment of climate risk, it is crucial to be able to adapt to the radically
changing business environment and market conditions. This is, however, always connected to the
spending of funds. Power companies should ensure constant inflow of funds exceeding the costs
of the manifestation of climate risk, and divest current strategic resources that don’'t guarantee
future profitability. They must also adapt to the new needs of customers following green transition
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developments, and increase their business complexity in order to secure future profitability.
Management facing climate risk should be future-oriented, focusing the attention of top level
managers on the main areas and main factors relevant to profit generation, and on the criteria
for the assessment of their company’s success. Climate risk changes the conditions for success
of power companies making it risky to continue to pursue pre-existing business models. Hence,
climate risk arising in the globalized green business environment cannot be ignored during the
development of strategic changes of core activities of power companies, which have to be aligned
to long-term trends of the world economy developing towards climate neutrality. Global climate risk
disrupts many current strategies. A correct climate risk analysis becomes crucial for the success
of business strategies, because it is the basis for creating variants of the decision to change
operational activities to secure the highest possible rate of return on investments in the context of
specific risk. It requires a radical change of the operational activities of power companies, in order
to implement effective tools facilitating future goals, in a business environment characterized by
the randomness and discontinuity of market trends. Climate risk becomes a systematic risk for
the global economy, because climate change increases macro-economic and investment risks.
Climate risk management becomes therefore an important success factor in the power sector
[Reference 13].

The severity of climate risk increases due to the growing frequency of extreme temperatures,
fires, storms or floods?. Researches indicate that more than 65% of extreme weather events since
2011 were the result of human activity [Reference 32]. Although one can observe a fundamental
increase in severe, although not catastrophic, weather events, which are becoming the norm —the
sum of small weather events creates high costs of the manifestation of risk [Reference 6, 13].
The most important physical risk factors for power companies are wind, fire and water. Physical
risk, as the effect of extreme weather dynamics, may also lead to a reduction of the overall value
of power companies, following the destruction of technical infrastructure and damage to real estate
in exposed areas. Heatwaves increase the demand for electricity in the summer and, at the same
time, they reduce the cooling capacity of power plants and water supplies in hydropower plants.
There is also the danger of a reduction of the efficiency of solar power plants, which influences
the power market [More in Reference 9, 27] because of changes in the demand-supply balance.
Heatwaves can also be the cause of low water levels in rivers used to fuel transportation while
higher temperatures reduce the efficiency of power production, due to lower availability of water.

The available production capacity of power plants is reduced and power grids are overloaded,
which in turn leads to breakdowns, fires and interruptions in electricity supplies, which additionally
leads to losses in the rest of the economy. Fires have not only reduced bio-diversity in many
areas, but also bankrupted power companies that had to settle claims following fires related to
their operations, which burdened public finances with the costs of extinguishing them.

Wind is another physical risk factor. Hurricanes can significantly reduce the production in
traditional- as well as wind-power plants. Extreme storms can reduce the supplies and quality of
fuel, or damage power infrastructure (power plants, power grid) [Reference 5]. Floods can damage
the transmission and distribution networks as well as power plants. Hence, power companies

2 The Florida governor announced in 2019 that the state would have to spend $ 2.5 billion over a 4-year period to be protected from climate risk, including
rising water levels. [More in References 19, 3, 8].
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started to reinforce their infrastructure, treating this type of investment as one of the instruments of
climate risk management, constituting the process of selecting and applying methods of mitigating
the level of their risk exposure [Reference 35]. The instruments of climate risk management should
ensure continuity and flexibility of the power companies’ operations in the event of unexpected
market events and extreme weather phenomena. Power companies should analyze the costs and
impact of different measures on climate risk, and choose the most effective investments based on
the relation between investment costs and the reduction of risk specific to existing characteristics
of their assets [References 28, 30].

Examples of measures aimed to reduce physical risk include: reinforcement of overhead
transmission and distribution lines; installation of flood-proof equipment in power plants and
transformer stations; using temperature forecasting systems in rivers; creating cooling systems
ensuring the continuity of production in power plants; re-designing wind turbines to handle higher
wind speeds and passive airflow beneath mounting structures to reduce solar power temperatures;
as well as a generally more robust design of power systems. There can be a necessity to consider
a relocation of assets if net climate risk exposure (after risk reaction) is unacceptable. The costs
of such activities can range from USD 100 million (strengthening overhead transmission lines)
to even USD 1 billion (protecting power plants against flooding). The necessity to finance the
investment activities of the power sector means that the risk affecting the functioning of individual
power companies becomes also an element of risk of investments and credit portfolios of
financial institutions.

V. Importance of adapting the operations of power companies
in order to neutralize transition risk

Climate risk impacts the power sector, especially the transition to a climate neutral economy,
which influences negatively the value of power companies’ assets, and radical weather phenomena
[Reference 26]. Climate risk influences the economic conditions of power companies also through
green finance — for example, insurance and re-insurance of companies, banks, pension funds. The
severity of extreme conditions, resulting from advancing climate change, has a specific financial
dimension for the power sector. In order to limit climate change, OECD countries should eliminate
GHG emissions by 2035, and the rest of the world by 2040. The analysis of current RES growth
rates also indicates that fossil fuels should be squeezed out of the power system by 2030. Hence,
power companies face the challenge of adjusting their core activities to new market conditions
that reduce the profitability of the traditional power sector. The maturation of RES technologies,
and the related reduction of investment costs, affects the situation on the power market, changing
the competitiveness of particular production technologies. Existing patterns of executing the
operational activities of power companies become useless. For example, a wind farm, when
investment costs are reduced, becomes more competitive than traditional fossil fuels-based power
production, and can also obtain additional “green” support. The market price of electricity is the
same, and the variable cost of production in a wind farm is assumed to be zero®. That is why
climate change creates strategic risk for power companies, which must define the future structure

3 The largest greenhouse gas emitters in Europe are the following power companies: RWE, EPH, Uniper, Steag, CEZ, Bulgarian Energy Holding,
Endesa, ZE PAK, PGE, Enea.
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of their production assets, and allocate funds for investments in generation assets as well as the
power grid. In this way, the climate risk issue finds a new perspective reflected in the decisions of
power companies concerning the shape of their core activities. They must consider the profitability
of various options for RESs’ development, and low-emission power generation, in a constantly
changing environment (the so-called 3P approach — Planet, Profit, People) and the impact it has on
the efficiency of the operations of power companies. Therefore, the issue arises of determining the
optimal model of the core activities of power companies by 2050. Such time perspective creates
the risk of faulty investment decisions. Assets in the power sector are characterized by a very long
period of operation (up to 30 years) while changes in available technologies are already under
way and the maturity of RES, facilitated by investments in RES, has contributed to the reduction
of their costs. This creates a need to design an effective strategy ensuring the maintenance of the
profitability of operational activities of power companies in the new conditions of the power sector.

The power sector is notably exposed to the impact of climate change policies that affects the
long-term operational activity of power companies, identifying the high risk of stranded assets in
their balance sheets. The term “stranded assets” describes assets that face a high risk of having
to be discarded earlier than planned. Stranded assets can lead to a reduction of the overall value
of power companies, as a result of having to write off the value of assets related to the use of fossil
fuels. Another result of such a situation may be identified as a sudden deterioration of financial
ratings and an increased cost of debt. Therefore, it can be argued that there is currently a major
risk to the business scenarios facing the power sector. It can already be stated that the current
trends are not adequate for the period covered by this risk. This means a fundamental change
must take place in the conditions for the functioning of power companies that must determine
the path to achieve climate neutrality. Each of their investment decisions covers a period of at
least a dozen (to several dozen) years of capital involvement. This makes them exposed to high
strategic risk, which results from climate risk and revolutionary technological changes, increasing
the importance for the power market of RES and power storage. As a result, finance institutions take
a negative outlook on funding fossil-based investments and operations. Delaying the adaptation
process to the new operating conditions of the power industry generates additional costs, and will
be accelerated by technological innovations, reducing the costs of implementing zero-emission
technologies.

Climate risk influences also customer expectations towards power companies with respect
to: de-carbonization of the economy, reduced usage of products with high carbon footprints,
electrification of transportation [Reference 11], and electrification of heating. The power sector
must thus have the potential to use renewable energy to power transport, industry and heating,
as well as hydrogen production. This means defining new ways of meeting customer needs as
a response to climate risk. It increases strategic risk, the manifestation of which is particularly
severe for power companies. The changes affecting their operating activities arise outside the
power sector and destroy the previous status quo. Younger managers, computer scientists and
entrepreneurs strive to transition the power industry into climate-friendly power supplies. Rigid
and immobile, old-fashioned, concern-based power companies should shift towards a start-up
culture. This approach becomes standard for all power market participants. Market dynamics shall
be identified as an opportunity for profitability increases, and reflected in the change of the core
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activities of power companies. Ignoring climate risk can lead to losses resulting from incorrect
long-term business planning. While green transition accelerates, responding and adjusting to
fundamental changes in the business environment becomes increasingly important. The exit of
companies from coal-based power production makes them more resistant to transition risk. Power
companies must consider the development of smart solutions, as an instrument of reacting to
such risk, which also support better customer connectivity.

The long-term changes of core activities of power companies shall cover: initiatives developing
prosumers, green electric mobility, using electricity to meet energy demands, green heating using
RES, and an electrification of industrial processes.

The next important area is the development of products of demand-side management and
demand flexibility, offered to households as well as industry. These developments are the basis for
new directions of capital investments. Climate risk management, and the use of new opportunities,
becomes an instrument protecting the future success of existing power companies. This situation
has direct impact on their strategic decisions concerning asset development (making assets
greener), and reflected in their operations. Power companies responded to this challenge, deciding
to cut GHG emissions or even to develop carbon-neutral production, supported by investments in
power storage, pumped-storage plants, new types of nuclear power plants, and green hydrogen.
Some power companies decided even to turn carbon-neutral already by 2025, requiring the same
from their suppliers, demanding a carbon footprint minimalization schedule.

VI. New conditions of financing long-term adjustments
of core activities in power companies

Responding to climate risk means a change not only for the real economy, but also for widely
perceived finance, exposing them both to risks and opportunities. New approach to financing
power companies requires a long-term analysis of investments with an environmental impact,
and compliance with all criteria of climate-neutral developments. It demands a fundamentally new
approach to funding, and expertise going beyond current planning practice, because having the
ability to adapt to the challenges of green transition demands investments and capital. A broad
variety of green finance products and services has already been developed, which can be divided
into investment, banking and insurance products, which can be used by power companies. The
important issue here is meeting the conditions set by climate-neutrality targets — this means
mostly the execution of initiatives and projects connected with sustainable development, carbon-
free products and climate-neutral policies. The new approach to financing power companies, set
by financial markets, focuses mostly on green sustainable investments, green technologies and
carbon-free operations. It requires the creation of funding solutions for necessary investments
in a green portfolio, modernization of power grids, digitalization of operations, and development
of smart customer technologies. The necessity to adapt to new market situations requires also
the consideration of entering into partnerships with investors (joint ventures, partnerships, green
bonds) that can support the development of a new model of investment implementation. Such
cooperation networks can be created also with industrial customers (e.g. on site solutions) and
suppliers of heat-pumps, photovoltaics, as well as municipalities. Industrial customers can be part
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of contracts hedging the market risk of RES investments by using Power Purchase Agreements
(PPAs). EU funds are available dedicated to the support of green transition, which can be used to
develop a green portfolio of production assets, and products supporting sustainable development.
Capital can be raised from divestments of unprofitable assets (fossil-based mainly) as well.

A sustainable financial system designed this way creates and values financial assets, it
enables transactions conducted in a way that builds genuine prosperity, in order to meet the long-
term needs that favour sustainable development. Promoting the financing of green transition on
a large and economically viable scale, should guarantee that green investments are prioritised
over investments that promote non-sustainable growth patterns. For that reason, green finance
encourages a long-term analysis of investments with an environmental impact, and includes the
assessment of all criteria of sustainable development such as a broad variety of products and
financial services that can be divided into investment, banking and insurance products. Hence,
green finance includes all the financial instruments that are used for the execution of initiatives and
projects connected with sustainable development — all economic products and policies within the
framework of green transition. Green finance ensures funding for all sectors and asset classes,
which take into account environmental, social and investment decision-making criteria, considering
their climate risk, that are executed to promote sustainable development. For instance, banks see
climate risk as a factor impacting new loans — they may adjust granting loans, taking into account
the environmental impact of the project in their risk assessments and cost of capital.

It is essential to establish the criteria for defining assets as “ecological”, or classifying financing
as “green” or “sustainable”, since an increasing number of financial institutions strive to support
initiatives that are completely free of fossil fuels. Such a set of minimum standards for green finance
is essential to ensure the transparency of capital flow towards green and sustainable investments,
as well as for the analysis of the ever-changing financial market and climate risk*. Climate-friendly
investments are prioritized over unsuitable capital spending. Power companies must begin to operate
in the green financial markets, in order to raise capital for necessary investments, adjusting their
operational activities to green transition worldwide. Green finance promotes long-term investments
supporting climate protection targets and responding to climate risk.

VIil. Recommendations for necessary changes of the core activities
of power companies. Research results

Power companies must re-design their core activities in order to hedge future profits against the
severity of climate risk that radically changes profit drivers. A fundamental change of core activities
is required in order to create new perspectives for operating in transforming environments, and
to survive in new market conditions. This applies to power companies as well that have to meet
the expectations of customers and policy makers. Power companies need to develop expertise in
reacting to climate risk, in order to identify necessary infrastructure and system upgrades, operational
changes and adaptation options. The need to re-design business models in the power sector,
shifting them towards green developments, also results from the attitude of financial institutions

4 An example of such a solution could be the EU taxonomy for sustainable solutions proposal published by the European Commission in November
2020, which sets out conditions that an economic activity has to meet in order to qualify as environmentally sustainable, to make it easier for investors
to assess their investment as regards their impact on the climate.
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and investors. They have already identified long-term benefits of investing in accordance with
Environmental, Social and Governance (ESG) principles, and require for entities requesting capital
to act in a way that respects the environment and climate. Activities that reduce climate risk,
change globally the power production structure that becomes greener — RES-based. The future
shape of the power sector differs fundamentally from the pre-existing fossil-fuels based industry.

There are various perspectives that need to be considered when designing responses to
climate risk — deep and urgent decarbonization of power production, based on the increasing
competitiveness of RES, as opposed to fossil-based power plants, is the most visible now. RES
have globally become the “target” power sources, but it also creates challenges concerning how
to fund necessary investments in the environment (that is, for green finance). It is also essential to
ensure the security and flexibility of power supply via, among others, large scale power storage,
decentralized power supply, peer-to-peer power trading, and highly flexible power plants. As
RES technology matures alongside market innovations, it shifts the operational activity of power
companies towards carbon neutrality. Pre-existing business based on fossil fuels starts to disappear
and new technology determines the decisions concerning the core activities of power companies.

The challenge here lies in the determination of an optimal technological mix of core activities,
with regard not only to power production, but also to power grids, customer connectivity or the
digitalization of operational activities. The technological context of defining future core activities
influences the long-term sustainability of economic profits in a business environment moving
towards hedging against climate risk. Technological developments eliminate pre-existing competitive
advantages, making it necessary to implement new, innovative technical and trading solutions.
Technology can give an advantage, but when a new solution appears and technological novelties
quickly become the standard, power companies must develop too. Changes in the conditions of the
power market encourage new no-asset entrants, from outside the power industry, to generate profits
based solely on trading. The development of RES and power storage technologies, opened the
power market to new companies, supplying photovoltaic installations and power storage batteries.
These have created virtual power plants, taking advantages of power sales from thousands spread
out installations, during periods of prices increase in intraday (buying and selling power at a power
exchange on the same day as its delivery) and balancing markets. RES gathered in such virtual
power plants replaces production once limited to traditional power plants. The abovementioned
trends force power companies to decommission coal power plants. Incidentally, disinvestment of
assets that don’t secure future profitability helps collect funds necessary for the transition of the
core activities of power companies®.

Climate risk forces customers to minimize their carbon footprint and de-carbonize industrial
processes in order to fight climate change. It creates a significant challenge for power companies
to respond to such needs, which make financial institutions commit to fund only green investments
reflecting the process of significant capital reallocation — away from assets characterized by
GHG emissions and towards carbon-neutral projects. It is the confirmation of the global trend of
integrating finance and environmental protection, as the after-effect of the Paris Agreement and
the definition of global climate targets. This issue was confirmed during the COP-26 in Glasgow.

5 Ownership of coal power plant requires large capital expenditure, what is unjustified in the conditions of worsening competitiveness of coal-fired
power plants.
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Power companies shall respond to the needs of societies and the industry by changing their
operational activities towards climate neutrality, which will be an important determinant of future
competitiveness. The creation of a low-emission economy becomes a key element of staying
competitive when customers leave oil and fossil fuels. Power companies cooperating with other
business should create partnerships with their customers, for the de-carbonization of their operational
activities, by switching to renewables, bio-fuels and the use of green hydrogen, power storage,
demand flexibility and energy efficiency. This will speed up the transition into climate friendly
manufacturing technologies. In fact, both industry and society perceive the acceleration of green
transition and minimising carbon footprints as an additional impulse to future development and to
value creation [Reference 10].

The change in the power production mix generates challenges for the stability of power
grids that must become bi-directional. It creates a new approach to power supply management
increasingly based on decentralised power production. Power grids need further digitalization and
technological advancement. Customers, using digital solutions, can increase efficiency of power
usage and reducing energy costs. Hence, power companies shall use technology and available
know-how (existing technical expertise, deep knowledge of power networks, capital engineering
capabilities) to operate in the new environment. Only a fundamental transformation of operational
activities and breakthrough technologies will secure the future success of existing power companies.

Recommendations

The following recommendations should be made for a long-term change of the core activities
of power companies based on the considerations taken in the article:
> Operation area

» creation of new business models based on the development of renewables production,
power storage, smart solutions for customers and power network upgrades;

* improvement of the management of operations and the supply chain;

» development of efficient management of projects and investments;

« creation of new roles and competences along the value chain (RES, green investments
management, digitalization, grid);

* development of effective R&D units;

« creation of responsibility centres (business units) for green transition and hedging against
climate risk;

» compliance of investment plans with the green taxonomy;

» partnership developments with external companies and institutions in the area of green
investments;

+ creation of competences enabling the utilization of the possibilities offered by green
finance;

» creation of competences necessary to hedge against weather risks related to RES
production;

» separation of clean operations from fossil fuel-based production where the risk exists
that fossil fuel-based parts of company assets can become stranded costs as they will
be de-commissioned in the near future;
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decarbonization of the operational activities of power companies;

building competences for the digitalization of operational activities in every area where
it creates added-value;

disinvestment of coal power plants to finance a strategy shift toward green transition and
secure future profits, as coal-fired power production will be unprofitable in the future;
development of local, peer-to-peer power trading outside the power system and virtual
power plants based on thousands of decentralised prosumer installations backed by
power batteries;

utilization of trading possibilities based on market price volatility;

M&A to acquire expertise and generate synergies;

adjustment of risk and pricing models to the dynamics of market conditions.

> Technological area

hedging fixed assets against physical risk; the execution of investments in a way that
secures their resilience to physical risk;

simplification and re-balancing of company portfolios by divesting assets no longer
instrumental for future profitability;

development of off-shore and on-shore wind farms and solar power plants;
development of RES in proximity of current power plants in order to use their existing
infrastructure and to reduce investments costs;

development of battery storage linked to renewables;

replacing coal in cogeneration by biomass, making heating greener and reducing carbon
footprints;

use of heat-pumps in buildings;

improvement of power supply quality and resiliency, supported by new connections and
infrastructure digitalization;

investments in the modernization, digitalization and automation of networks, backed by
the creation of potential for innovations and knowledge acquisition;

development of smart grids;

development of fiberglass networks;

creation of co-investments opportunities based on platforms enabling third-party investments.

> Competitiveness of customer service

building value for customers based on innovation and technological advances, better
customer connectivity, securing increase of local green production capacity;
development of smart, innovative solutions for customers: heat pumps, prosumers,
demand flexibility, electric mobility, smart solutions, electrification of industrial processes,
green hydrogen, green heating, green transportation;

setting down the target of carbon- and climate-neutrality;

electrification as a way to meet energy demands;

electrification of transport;

internetowy Kwartalnik Antymonopolowy i Regulacyjny 2023, nr 2(12) ® www.ikarwz.uw.edu.pl ® DOI: 10.7172/2299-5749.IKAR.2.12.4



67

Dariusz Michalski, Pawet Hawranek @  Impact of climate risk on long-term core activity management in the power sector

* integration of hydrogen production with renewable energy sources to produce
green hydrogen, and to create profitability based on ancillary services and sales of green
hydrogen to industrial customers and transportation;

» services to third parties based on an exchange of know-how and best practices;

» support in development of carbon free green industry.

Implementing a long-term change in the core activities of power companies should let them
become global players in the fight with climate change, allowing the power sector to benefit fully
from the opportunities created by transition risk. However, physical risk must be identified as an
increasingly more important factor in the management process of power companies. Physical
risk must be accounted for in activities undertaken in reaction to such risk, and in securing an
undisturbed continuity of the operations of power companies [Reference 10, 30]. It requires the
execution of investments in the new conditions of green finance requirements, and to develop
efficient project management. This will make it possible to quickly adapt fixed assets portfolios
to the reality of green economy, as well as to hedge against physical risk. It is important to secure
the resilience of fixed assets (production, power grid) with respect to physical aspects of climate
risk. Another aspect of climate risk lies in the necessity to respond successfully to the challenges
of transition risk, to the requirements of climate-neutral and zero-carbon regulation, or to the new
needs of customers facing the green revolution. Hence, when re-designing the core activities
of power companies, the latter must consider the presentation of their profitability in the shifting
conditions of the green economy.

VII. Final remarks

The transformation of core activities of power companies towards an efficient reaction to
climate risk should be classified as the most significant challenge facing power companies. Thus,
power companies have to work out a long-term approach to re-designing their operational activity
securing both, physical assets responsible for the continuity of their operations, and hedging future
profits against transition risk. The manifestation of physical risk destroys fixed assets as a result
of floods, hurricanes, fires and droughts that limit the production possibilities of hydroelectric
plants. Transition risk arises from increasing pressure placed on power companies by investors,
industry and societies that require them to take action to mitigate climate change. Hence, climate
risk directly affects the directions of capital allocation, the development of products and services,
as well as, finally, the shape of the global power sector.

The identification of such a high climate risk exposure makes it necessary to take preventive
measures, which must be reflected in a fundamental change of the core activities of power
companies. Power companies must also find ways to fund new investments, which should limit
the impact of extreme weather conditions on the infrastructure, and to comply with new climate
neutral regulations. Hence, there is an observable process of changing the profitability of value
chains in the power industry, customers defining their new needs, and pre-existing assets starting
to lose value as well as their potential to remain profitable in the future. Climate risk requires power
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companies to change their mindsets, to use new operating models, tools and processes in order
to integrate physical risk and transition risk into their decision-making process.

The analysis of long-term impact of climate risk on the operations of power companies influences
decisions concerning technology and the location of power plants, the selection of suppliers of
construction materials, smart grid development and the digitalization of their operational activity.
Steps taken in reaction to climate risk will create a fundamental change in the power sector,
and lead to the creation of a system based on RES and emission-free production technologies,
which will replace pre-existing ones based mainly on fossil fuels. However, one can expect that
the change caused by this process will deepen in the coming years, significantly changing the
conditions of management activities in power companies. That is why the authors argued that
power companies should prepare for a strategic change of their core activities, redefining their
operations and the way in which they meet customer needs, towards ensuring the profitability of
their future operations. The authors indicted the potential direction of the necessary changes of the
operational activities of power companies, which can secure their future market success. This
change is also the determinant of future success of particular economies, because the scope of
carbon footprint reduction will be a determinant of their competitiveness in the global environment.

To meet the purpose of this article, the authors presented the importance of changing production
technology into climate neutrality, as well as to develop green and digital competences, technologies
and services. It is also necessary to create added value for customers, to digitalize operational
activities and processes that support costs optimization, to create added value overall, and to
ensure efficiency and productivity of future operations. There is also a need to upgrade production
and grid assets, so as to prepare them for bi-directional power transmission and decentralised,
but at the same time localized, energy production, and to utilize existing infrastructure alongside
RES developments as a cost cutting factor.

References

1. A call for action: climate change as a source of financial risk, Network for Greening the Financial
System, 2019, Available online: www.ngfs.net/sites/default/files/medias/documents/ngfs_first com-
prehensive_report_- 17042019_0.pdf [archived 19.06.2022].

2. A Risk Management Standard, IRM, AIRMIC, ALARM, London 2002, Great Britain.

3. Bhattacharyya, S.C.: A review of energy system models, International Journal of Energy Sector
Management 2010, 4, 494-518, Available online: https://doi.org/10.1108/17506221011092742 [archi-
ved 10.12.2019].

4. Climate-related risk drivers and their transmission channels, Basel Committee on Banking Supervision,
Bank for International Settlements, Basel 2021, Switzerland, Available online: https://www.bis.org/bcbs/
publ/d517.htm [archived 19.06.2022].

5. Climate risk and adaptation in the electric power sector, Asian Development Bank, Philippines 2012,
Available online: https://www.adb.org/sites/default/files/publication/29889/climate-risks-adaptation-
-power-sector.pdf [archived 11.03.2019].

6. Companies delay climate policy action at their peril, Climate risk. Special report 2019, Infopro Digital
2019.

internetowy Kwartalnik Antymonopolowy i Regulacyjny 2023, nr 2(12) ® www.ikarwz.uw.edu.pl ® DOI: 10.7172/2299-5749.IKAR.2.12.4


https://www.emerald.com/insight/publication/issn/1750-6220
https://www.emerald.com/insight/publication/issn/1750-6220
https://doi.org/10.1108/17506221011092742

69

Dariusz Michalski, Pawet Hawranek @  Impact of climate risk on long-term core activity management in the power sector

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Cox, E., Kelly, C., Murphy, B., Roettmer, N.: Time to get serious about the realities of climate risk,
Strategy+Business 2022, Available online: https://www.pwc.com/gx/en/issues/reinventing-the-future/
take-on-tomorrow/download/SBpwc_2022-05-16-Climate-r2.pdf [archived on 4.09.2022].

Deese, B., Hildebrand, P., Kushel, R., Lago, |.M.: Getting physical. Scenario analysis for assessing
climate-related risks, Global Insight 2019, April, Available online: https://www.blackrock.com/ch/indi-
vidual/en/literature/whitepaper/bii-physical-climate-risks-april-2019.pdf [archived 15.05.2022].

De Lucena, A.F.P., Szklo, A.S., Schaeer, R., de Souza, R.R., Borba, B.S.M.C., da Costa, I.V.L.,
Pereiradunior, A.O., Cunha, S.H.F.: The vulnerability of renewable energy to climate change in Brazil,
Energy Policy 2009, 37, 879-889.

Dobrowolski, t., Liszka-Dobrowolska, A., Broniewski, t.., Wrébel, P.: Lepiej p6zno niz pézniej, Climate
Strategies Poland, Poland, Gdansk 2022.

Drozdz, W., Marouskova, A., Zych, G., Kinelski, G., Wojcik-Jurkiewicz, M., Czarnecka, M.: Determinants
of Decarbonization — How to Realize Sustainable and Low Carbon Cities?, Energies 2021, Available
online: DOI: 10.3390/en14092640 [archived on 12.07.2022].

Duraj, J.: Przedsigbiorstwo na rynku kapitatowym, Polskie Wydawnictwo Ekonomiczne, Warszawa
1996, Poland.

Eckstein, D., Kuenzel, V., Schaefer, L., Winges, M.: Global climate risk index 2020, Germanwatch,
Bonn 2019, Germany.

Flak, P.: Zmiana klimatu w bankowosci, czyli jak zarzgdzac ryzykiem klimatycznym w sektorze finanso-
wym sektorze finansowym, Biuletyn Ryzyka 2020, Available online: https://www.ey.com/pl_pl/biuletyn-
-ryzykaljak-zarzadzac-ryzykiem-klimatycznym-w-sektorze-finansowym [archived on 22.07.2022].
Gerlak, A.K., Weston, J., McMahan, B., Murray, R.L., Mills-Novoa, M.: Climate risk management and
the electricity sector, Climate Risk Management 2018, 19, Available online: https://doi.org/10.1016/j.
crm.2017.12.003 [archived 15.06.2020].

Handayani, K., Filatova, T., Krozer, Y.: The Vulnerability of the Power Sector to Climate Variability and
Change: Evidence from Indonesia, Energies 2019, 12 (9), Available online: https://doi.org/10.3390/
en12193640, [archived on 15.08.2022].

Harari, Y.N.: 21 lekcji na XXI wiek, Wydawnictwo Literackie, Warszawa 2018.

Kinelski, G., Pajgk, K.: Competitive Market and Sources of its Advantages in the Electric Energy
Subsector, Progress in Economic Sciences 2017.

Krukowska, M.: Ryzyko klimatyczne na wysokim szczeblu, Obserwator Finansowy 2019, Available
online: https://www.obserwatorfinansowy.pl/forma/analizy-debata/analizy/ryzyko-klimatyczne-na-
-wysokim-szczeblu/ [archived 10.12.2019].

Luo, T.: With Power Generation Vulnerable to Climate Impacts, Investors Must Understand Physical
Risk, Word Resources Institute 2021, Available online: https://www.pwc.com/gx/en/issues/reinventing-
-the-future/take-on-tomorrow/download/SBpwc_2022-05-16-Climate-r2.pdf [archived on 17.12.2021].
Naden, C.: Managing the Impact of Climate Change: First International Standard for Adaptation
Published, Available online: https://www.iso.org/news/ref2405.html [archived on 18.08.2022].
Nicolas, C., Rentschler, J., Potter van Loon, A., Oguah, S., Schweikert, A., Deinert, M., Koks, E.,
Arderne, C., Cubas, D., Li, J., et al.: Stronger Power: Improving Power Sector Resilience to Natural
Hazards. Sector Note for LIFELINES: The Resilient Infrastructure Opportunity, The World Bank:
Washington, DC, USA, 2019.

internetowy Kwartalnik Antymonopolowy i Regulacyjny 2023, nr 2(12) ® www.ikarwz.uw.edu.pl ® DOI: 10.7172/2299-5749.IKAR.2.12.4


https://doi.org/10.3390/en12193640
https://doi.org/10.3390/en12193640

70

Dariusz Michalski, Pawet Hawranek @  Impact of climate risk on long-term core activity management in the power sector

23.

24.

25.

26.

27.

28.

20.

30.

31.

32.
33.

34.

35.

36.

37.

Popescu, |., Brandimarte, L., Peviani, M.: Effects of climate change over energy production in La Plata
Basin, International Journal of River Basin Management 2014, 12:4, 319-327, DOI: 10.1080/157151
24.2014.917317 [archived 11.12.2021].

Pszczotowski, T.: Mafa encyklopedia prakseologii i teorii organizacji, Ossolineum, Wroctaw 1978,
Poland.

Rao Ramesh, K.S.: Financial Management, Concepts and Applications, South-Western College
Publishing, Cincinnati 1995, USA.

Sieber, J.: Impacts of, and adaptation options to, extreme weather events and climate change concerning
thermal power plants, Climatic Change 2013, 121, 55-66.

Syariman, P., Heru, A.: Extreme weather impacts on Citarum cascade reservoir operation pattern 2011,
Journal Teknik Hidraulik 2011, 2, 57—68.

U.S. Climate Resilience Toolkit, Energy Data Gallery, Available online: https://toolkit.climate.gov/topics/
energy/energy-data-gallery [archived 22.07.2022].

Utility Dive Team: Climate risks are accelerating. Here’s what Duke, PG&E and 16 other utilities expect
to pay, Utility Dive 2020, Available online: https://www.utilitydive.com/news/climate-risks-accelerating-
-heres-what-costs-duke-pge-and-16-other-utilities-expect/588860/ [archived on 7.09.2021].

Webb, R.M., Panfil, M., Ladin, S.: Climate risk in the electricity sector: Legal Obligations to Advance
Climate Resilience Panning by Electric Utilities, Columbia Law School, 2020, Available online: https://
scholarship.law.columbia.edu/sabin_climate_change/44 [archived 5.09.2022].

Wereda-Kolasinska, M.: Wplyw ryzyka strategicznego na wartos¢ dla akcjonariuszy, CeDeWu, Warszawa
2011, Poland.

When climate risk starts to bite, Climate risk. Special report 2019, Infopro Digital 2019.

Woetzel, J., Pinner, D., Samandari, H., Engel, H., Krishnan, M., Boland, B., Powis, C.: Climate risk and
response: physical hazards and socioeconomic impacts, McKinsey Global Institute 2020, Available
online: www.mckinsey.com/mwg-internal/de5fs23hu73ds/progress?id=aoCkcm-eu6iy2EkYtKoPdpaO
KwemtryTgHZFzqUNzJE,&dI [archived 19.06.2022].

Word Bank. Word Development Report 2010: Development and Climate Change, 2010, Available
online: https://siteresources.worldbank.org/INTWDR2010/Resources/5287678-1226014527953/
WDR10-Full-Text.pdf [archived on 19.03.2019].

Wojcik-Jurkiewicz, M.; Czarnecka, M.; Kinelski, G.; Sadowska, B.; Bilihska-Reformat, K.: Determinants
of Decarbonisation in the Transformation of the Energy Sector: The Case of Poland, Energies 2021, 14,
1217, Available online: https://doi.org/10.3390/en14051217 [archived 20.07.2022].

Zamuda, C.D., Bilello, D., Conzelmann, G., Avery, C.W., Mecray, E., Satsangi, A., Tidwell, V.C.,
Walker, B.J.: Energy Supply, Delivery, and Demand, in impacts, risks, and adaptation in the united
states: fourth national climate assessment, Volume Il 174, 193, 2018, Available online: https://perma.
cc/P9QM-YJHF [archived 5.09.2022].

Ziaja, S., Chhabra, M.: Climate Adaptation for Energy Ultilities: Lessons Learned From California’s
Pioneering Regulatory Actions, Frontiers in Climate 2021, Available online: https://doi.org/10.3389/
fclim.2021.718472 [archived on 12.07.2022].

internetowy Kwartalnik Antymonopolowy i Regulacyjny 2023, nr 2(12) ® www.ikarwz.uw.edu.pl ® DOI: 10.7172/2299-5749.IKAR.2.12.4


https://doi.org/10.1080/15715124.2014.917317
https://doi.org/10.1080/15715124.2014.917317
https://www.utilitydive.com/editors/
https://scholarship.law.columbia.edu/sabin_climate_change/44
https://scholarship.law.columbia.edu/sabin_climate_change/44

7

Dariusz Michalski, Pawet Hawranek e  Impact of climate risk on long-term core activity management in the power sector

Dariusz Michalski*, Pawet Hawranek**

Wplyw ryzyka klimatycznego
na zarzadzanie w dtugim okresie podstawowga dziatalnosciag
operacyjng przedsiebiorstwa elektroenergetycznego

Streszczenie

Jako zjawisko globalne, zmiana klimatu ma znaczacy wptyw na gospodarke. Wysokie temperatury,
czy tez zmiana wolumenu opadow, dotykajg nie tylko rolnictwo i rybotowstwo, ale takze wptywajg
na inne branze, takie jak energetyka, turystyka, budownictwo czy rynki finansowe. Skutki przeja-
wiania sie ryzyka klimatycznego sg juz obecnie identyfikowane i analizowane, chociaz jako okres
oddziatywania zmian klimatycznych na gospodarke wskazywana jest zazwyczaj odlegta przysztosé.
Wzrost ryzyka klimatycznego powoduje powazne straty finansowe, ktére siegajg miliardéw dolaréw
rocznie. Stad tez ro$nie zainteresowanie ekonomiczng strong zmian klimatycznych nie tylko ze
strony klimatologow, ale takze przedsiebiorstw zaskoczonych bezprecedensowymi katastrofami
i zmianami regulacyjnymi.

Realizujgc cele artykutu autorzy opisujg wyzwania stojgce przed przedsiebiorstwami elektroener-
getycznymi spowodowane ryzykiem klimatycznym. Przedstawiono rowniez niezbedne dtugoter-
minowe zmiany w zarzgdzaniu ich podstawowg dziatalnoscig operacyjng oraz w elementach ich
modeli biznesowych, konieczne dla zapewnienia przysztego sukcesy ich gospodarowania w re-
aliach zielonej transformacji. Autorzy starajg sie przedstawi¢ wtasne wnioski wynikajgce nie tylko
z analizy literatury przedmiotu, ale przede wszystkim z praktyki. Analizujg doswiadczenia lideréw
zielonej transformacji w energetyce, ktére dotyczg niezbednych zmian w podstawowej dziatalno-
Sci przedsiebiorstw energetycznych, majgcych na celu zabezpieczenie ich przysztych wynikow
ekonomicznych przed wptywem szeroko rozumianego ryzyka klimatycznego. W tym kontekscie
muszg nastgpi¢ niezbedne dostosowania w zakresie dziatalnosci operacyjnej i inwestycji przed-
siebiorstw energetycznych, ich wspotpracy z klientami, rozwoju technologii wytwarzania energii
elektrycznej oraz modernizacji sieci elektroenergetycznych. Stgd podsumowujgc rozwazania
artykutu i dopetniajgc jego cel, autorzy proponujg rekomendacje dotyczgce diugookresowego
rozwoju dziatalnosci operacyjnej przedsiebiorstw elektroenergetycznych. Autorzy dgzg do wy-
petnienia pewnej luki w literaturze przedmiotu, podchodzac catosciowo do niezbednych zmian
w zarzgdzaniu podstawowg dziatalnoscig przedsiebiorstw elektroenergetycznych. Zmiany te,
wywotane wszystkimi aspektami ryzyka klimatycznego, powinny zapewnic przysztg rentownosc
dziatalnosci operacyjnej przedsiebiorstw elektroenergetycznych w warunkach zwiekszajgcej sie
dotkliwosci ryzyka klimatycznego.

Stowa kluczowe: zarzagdzanie; strategia; przedsiebiorstwo elektroenergetyczne; ryzyko klima-
tyczne; ryzyko; OZE.
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