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The wide spreading of the voluntary carbon pricing practice will lead to the efficiency of governmental policies to-
wards low-carbon an economy, since they will be able to adopt clearly anticipated price policies in Ukraine and
other countries. But adopting the internal carbon pricing programs by domestic enterprises is challenging due to
expose to political, energy, financial and other crises in Ukraine and should be carefully studies in prior. Thus we
offer considering best experiences of European companies that have already effectively and efficiently incorporated
carbon pricing schemes into their management processes and strategic decisions. For this purpose, the theoretical
issues of implementing voluntary carbon pricing programs by domestic enterprises have been investigated. Theo-
retical and practical base of the article consists of general economic and environmental economic principles, works
of international and national scientists in the field of carbon pricing. This study provides analysis of the effective
tools of mitigating risk associated with climate change policy and regulations, which can be applied by domestic

https:/Ireicst.com.ua/pmt/issue/viewlissue_4 2022


https://reicst.com.ua/pmt/home
https://reicst.com.ua/pmt
https://reicst.com.ua/pmt/issue/view/issue_3_2022 

EKOHOMIKA TA YMNMPABINIHHA NIANPNEMCTBAMMU (3A BUOAMU OIATNIbBHOCTI)

firms in Ukraine. Using internal carbon pricing programs as a risk management tools, we described potential ben-
efits, costs and limitations of the program. We also introduced the business study case how to apply the internal
carbon pricing tool, in particular, shadow price by a company. This example proposes a methodological approach
to implementing a shadow price tool. Thus, can be applied by domestic company in order to identify the feasibility
of low-carbon emission investment and make right investment decision towards decarbonisation. Further analysis
reveals that internal carbon pricing programs can be implemented by domestic firms as an efficient strategy and
enable a greenhouse gas emissions reduction in compliance with the future or current national target. Our study
provides practical recomendations through which Ukrainian companies can address climate risk and provide guid-
ance to governments and regulators for the forming and further implementation of national environmental policies.
Key words: climate change, decarbonisation, internal carbon pricing, low carbon investment.

Cb0200Hi nomMimHa meHOeHUis1 UIHOYMBOPEeHHS Ha 8UKUOU 8yarneuto MiXHapoOHUMU nidnpuemcmeamu. L{e 3ymos-
JIEHO NMe8HUMU MpUYUHaMU: 8rpoeadKeHHs eKOHOMIYHO egheKmueHo20 criocoby docsicHeHHsT baxkaHo20 pPigHsT eKo-
J102i4HOI be3reKu,; 3MEeHWEeHHS pu3uKig, rnog’sazaHux 3 dekapboHizaujero iHeecmuuit ma nidsuweHHs ix npubymko-
80CMi; 3MEHWEHHSI BUKOPUCMAaHHSs1 BUKOMHO20 ranuea ma rnom’sskWeHHs1 echbekmy 8i0CKOKY y noeediHyi crioxusadie
mouwo. OcCKinbKU UiHOYMEBOPEHHS Ha 8yarneub ma iHWi sUuKudu pearameHmyemascsi 0epxxagHUMU op2aHaMmu, mo ro-
mpebye 6azamo yacosux ma iHwux pecypcis. [lpome, yac € 0OHUM i3 HaUUiHHIWUX pecypcie, momy bazamo KOM-
naHit, He3anexHo il ix po3mipy ma macuwmabie OisiribHOCMI, HaMaz2arombCs 8rpogadumu 006pOT8IiNbHI MexaHi3Mi
UIHOYmMeopeHHs1 Ha 8yarneub (30Kpema, 8HympiluHi npozpamu UiHOymeopeHHs Ha 8yareub) 00 iX 8U3HaHHs depxas-
HUMU ycmaHogamu. Lle o3Havae, wo KomnaHii supiwiuiu caMocmilHo 3acmocosysamu UiHy Ha sukudu syarneuro 00
MOMeHMY MpulHAMMS ma CX8alleHHs1 Ha MiCUe8oMy Yu OepxkagHOMY pigHi ypssdosuMu op2aHamu. L{s meHOeHuis
€ 0cob6s1u8o cripusamueoto 0511 €KOHOMIKU ma 8yarieyeso20 PUHKY i MOXe MPUHEeCmU KOpucmb yCiM KOMMaHIsM,
OisinbHICMb SIKUX 1108’93aHa 3 HU3bKosyareuesuMu pilueHHAMU. Bapmo 3aysaxumu, Wo 3acmocy8aHHsI 8HYMpPIiLIHIiX
rpoepam yiHoymeopeHHsi Ha 8yarneub 8idbysa-embCsi M0-pi3HOMY i 3anexumse 8i0 caMoi opeaHizauji, ii disrnbHoCcM,
Micysi posmauwyeaHHsi, cmpameaiyHux uined wodo OekapboHisauil ma iHWUX 8HYMPIWHIX i 308HIWHIX YUHHUKIE.
lMowupeHHs1 006po8iNIbHO20 UiHOYMBOPEHHS Ha 8UKUOU 8yareyr 0038011UMb cqhopMysamu eghekmusHy OepxxasHy
nonimuky wo00 HU3bKOT8yareuesoi eKOHOMIKU, OCKIfIbKU OCMaHHi 3MOXymb APUUHIMU 4imko rneped-ba-yysaHy
uiHosy nonimuky 6 YkpaiHi ma iHwux kpaiHax. 3arpogadxXeHHs1 6HymMpIiWHiX rnpogpam UiHOYymeopeHHs Ha 8UKUOU
8yarieyro 8im4yu3HsIHUMU nidnpuemcmeamu yCKnaOHEMbCS MOMIMUYHOK, eHep2eMUYHO, (hiHaHCo80 ma iHWU-
MU Kpu3amu 8 YkpaiHi rid yac giliHu npomu pocilicbKoi agpecii ma nompebye nonepedHbo pemeribHO20 8UBHEHHS.
Takum 4uHOM, MU MPONOHYEMO PO32/IssHymu Halkpawuli 0oceid egporelicbKux KoMmaHil, siki exe echekmusHo ma
pe3yrnbmamueHo 3arnpoeadusu npozpamu YiHOymeopeHHs Ha 8yareypb nid Yac ynpaesiHHA ma rnpuliHamms cmpa-
meaiyHuX piweHb. Takul aHariz O0rMoMoXxe 8imyu3HIHUM nidrpuemMcmea 8u3Ha4yumucs 3 rnpoepamoro 0obposirs-
HO20 UIHOYMBOPEeHHS, @ MaKoX, y Mepcriekmusi, 3MeHWUmu 8UKUOU 8yerleyto Ha HauioHaribHOMY pieHi. I3 uieto
Memor 00ChnidKeHO meopemuyHi 3acadu 8rpoe8adKeHHs 8IMYU3HIHUMU nidnpueMmcmeamu rpoepam 0obposiribHO-
20 UiHOymeopeHHs1 Ha 8yarneub. Teopemuy4Hy ma npakmu4dHy 6a3y cmammi cknadaromb 3a2anbHOEKOHOMIYHI ma
€K0J1020-eKOHOMIYHI MOMOXEHHS, rpaui 3apybikHUX ma 8iMmYU3HAHUX 84EHUX y arly3i 8yarieye8o2o UiHOYmMeOpeHHS.
Haykoei Memodu, siki sukopucmaHo y cmammi: - cucmemMHud nidxio, Memo0 aHani3y ma y3azalilbHeHHs 8UKOPUCMO-
sysarnu nid Yac 36upaHHA ma cucmemamusauii iHgpopmauil; - memoou abecmpakuii ma 0edyKuii - 0nsi YyMOYHEeHHS
MoHAMbB ma ix cucmemamu3sauii 8idrogiOHo Ao iCHy4YUX KnacugikauyiliHux HarpsMKie, - y3az2aribHeHHS - 07151 pO3po-
breHHs pekomeHdauit ma rnpono3uyiti i 8UCHOBKI8; - MemoOuU iHeeCMUUiiHo20 MeHedXMeHmYy Byr1o 3acmoco8aHo
0151 OUiHK8aHHS iIHeecmuuitHUX Moxnueocmedl nidnpuemcmes w000 0ekap-boHizauii. [aHe docrnidxeHHs Micmumab
aHarsiz egbeKmugHUX iIHCMpyMeHmie 3MEeHWEHHST pU3UKi8, Noe’a3aHux i3 rnoflimuko ma HopMamueHUMU akmamu
w000 3MIHU KriiMamy, sSiKi MOXYMmb 3acmocyg8amucs 8im4usHsIHUMU nidnpu-em™cmeamu 8 YkpaiHi. Aemopamu 6yro
rpogedeHo aHani3 iCHyr4uUx 006 P0T8INIbHUX rpoepam UiHOYme8opPeHHsT Ha 8UKUOU 8yarieyto, 8U3Ha4YeHO MOMeHUitHI
rnepesazu, sumpamu ma ix 0bMexXeHHs1 y 3acmocygaHHi. Aemopamu makox 6yro po3pobreHo noka3osud npuknad
6i3Hec-00cni0wkeHHs (MemoduyHul nidxid) wo00 MpakmMu4yHO20 3acmocy8aHHsI IHCMPY MeHmMYy UiHOYmMeOopPeHHS
Ha suKUOU 8yaneyto, 30kpema makul sk «miHboea uiHa». MemoduyHuli nioxid0 0o 8rposadXeHHs IHCmpyMeHmy
MIHbOBUX UiH MOXe 6ymu sukopucmaHul 8im4u3HsHUMU KoMaHisamu Orisi nepesipku doyinsHocmi iHeecmuuyiti, Wo
HarpaerneHi Ha sukUdU 8yarieyro, ma nNpUlHAMMS pagusibHO20 iIHBeCMUUIUHO20 pilueHHSI wWo0o dekapOoHizauyji.
lModanbwul aHani3 icHyro4ux do6posinbHUX npoepam UiHOYmeoPeHHs Ha 8UKUOU 8yarelto rnokasas, Wo 80HU MO-
XKymb 6ymu pearnizogaHi 8im4u3HIHUMU KOMaHIaMU siKk echbekmueHi cmpameaii ma 00380/15110mb CKOpomumu 8uKu-
Ou napHUKosux 2a3sie 8idnogidHo 0o malibymHboi abo MOMOYHOI HaujioHanbHOT Memu. Y cmammi po3pobrieHo npak-
mudyHi pekomeHdauii 0nsi yKpalHCbKUX KOMaHit wo00 KepysaHHS KIiMamu4YHUMU pu3ukamu, sSIKi makox MOXYymb
bymu esukopucmaHi ypssdom Ons rnodanbwozo hopMysaHHS ma peanidayii HauioHanbHOI eKOorno2iYHOI MomimuKu.
KnrouoBi cnoBa: 3miHa kiimamy, 0ekapboHidayis, 8HympiluHE UiHOYMeEOpeHHsT Ha 8UKUOU 8yareytro, HU3bKogyarie-
uesi iHeecmuuji.

Statement of the problem in a general form to comply with the average global warming cap of
and its connection with important scientific 2°C or less, if possible. They agree that assigning
or practical tasks. In the Paris Agreement many a price to greenhouse gas emissions (GHG) has
countries set the ambitious goal of achieving zero an influence on their decisions and is an effective
net emission before the end of the century, in order way of encouraging economic decision-makers to
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invest in clean energy, low-carbon technologies
and even in different products and services that
meet the same requirements. Thus, assigning a
price on pollution (internalising the economic cost
of greenhouse gas emissions) makes it costly for
all participant of the transaction which occurs in the
market for a product that generates this pollution.
Consequently it reduces market activities with
some level of pollution. In this way, the overall
environmental goal is achieved in the most flexible
and least-cost way to society. There are two main
types of carbon pricing: emissions trading systems
(ETS) and carbon taxes [1, p.1-10].

Government authorities of many courtiers have
already taken decisions along these agreement.
There are now 61 carbon pricing initiatives in
place or scheduled for implementation, consisting
of 31 ETSs and 30 carbon taxes, covering about
22 percent of global GHG emissions in 2020 [1, p.
10-14]. According to the report we can notice active
contribution to the program by Ukraine as well.

Analysis of the Ilatest research and
publications in which it was initiated solution
of this problem and on which the author relies.
The transition towards the low-carbon involves
every sector of an economy, including energy,
transport, housing, production, farming, saving and
consumption, etc. Hence, the carbon strategies
and carbon management practices are actively
and widely discussed by many researchers. In
particular, studies on corporate carbon management
have been made, which cover outputs of low-
carbon operations on economic performance [2, 3];
carbon strategies and management practices [4-7];
drivers and challenges [8,9]; carbon disclosure and
accounting [11,12]; and GHG emissions [13] and
carbon risk [14-17] and others.

Highlighting previously unresolved parts of the
general problem. Due to literature review we can
notice that there are many factors the short, mid and
long term decarbonisation goals are not achievable
by organizations at national and international levels.
Which points on increasing mobility and concerns of
all actors towards reducing carbon dioxide emissions.
But There no generally accepted methodological
approach to implementing voluntary carbon price
tools which can facilitate these process. Hence, this
creates a gap between studying and implementing
carbon price tools and becomes an unsolved part of
the problem of voluntarily internaliseing economic
cost of greenhouse gas emissions at national level.

Formulation of the goals of the article
(statement of the task). The main purpose of the
article is to show how the internal carbon pricing
can be implemented by a domestic enterprise in
order to proactively anticipate the upcoming climate
change policy imposed by government authority in
the nearest future.

https://reicst.com.ua/pmt/issue/view/issue_4 _

In order to achieve the aim of the article, we will
solve the following tasks:

1) provide analysis of the internal carbon pricing
forms in order to identify their benefits and potential
costs and limitations associated with implications
by domestic companies;

2) show a business study case, which describe
how to apply the internal carbon pricing tool. This
example proposes a methodological approach to
implementing a shadow price tool.

Presentation of the main research material.
Companies are subject of the risks linked to climate
change and the need to transition to a low-carbon
economy even if the policy has not imposed yet.
However, it is very important to be aware of the
effectiveness of carbon pricing mechanisms and
their contributions to decarbonisation. Domestic
companies should pay close attention and
move forward, at the same time make an active
contribution towards this trend. This is possible
through the development of voluntary pricing
tools. The voluntary pricing tools can be viewed
as a risk management tool or/and as part of a
company’s decarbonisation strategy, since it can
facilitate company’s global strategies to become
more resilient to regulatory climate policies and
more favorable to emission reductions. It works
in this way, an internal carbon price is a value
that companies voluntarily set for themselves
for internaliseing the economic cost of their
greenhouse gas emissions.

Depending on the companies, carbon pricing
may takes different forms [18]:

- a shadow price: which represents a carbon
value (determined by the company) that is
incorporated into investment decisions and applied
to the greenhouse gas emissions generated by
projects;

- an internal carbon tax: a levy that companies
voluntarily apply to their operations and that
increases operating costs depending on the
resulting greenhouse gas emissions; the company
then uses the proceeds of this tax as it sees fit.

Firsty we have analyzed a shadow price.
Shadow price as a method consists of incorporating
a «carbon value», decided by the company,
into each investment decision (research and
development, infrastructure, financial assets, etc.)
and applying it to the resulting GHG emissions.
The aim is to understand the impact a carbon
price would have on the company strategy and on
the calculation of its investments’ internal rate of
return (IRR) [1, p.16].

Shadow price can be considered as a risk
management tool, since testing the sensitivity of
investment plans in this way enables companies to
improve their risks management relating to future
regulatory carbon pricing systems.
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We can notice that this risk management
approach is quite typical for project approval process
and has an impact on the project’s profitability
ratio and predicted cash flows in relatively short
term. However, the entire process has a long-
term influence on the company’s business model.
There are two possible scenarios with favorable
outcomes from economics perspective: if regulatory
carbon prices are close to the shadow price (set
by a company) in the future, so its risk reduced; if
the shadow price is higher in the long-term than
regulatory prices, the company will adopt a more
ambitious decarbonisation approach than what has
been implemented.

Analyzing a shadow price we can point on
main benefits and costs associated with its
implementation by companies.

Benefits: A shadow price enables firms to
assess the resilience of capital investments to the
risk of potential domestic and regional regulations
regarding climate change and related risks; it
facilitates setting up strategic plans that include
GHG emission reduction targets guides research
and development towards products and solutions
that take climate change into account and raise
employee and other stakeholders awareness of
pricing signals for GHG emissions.

Costs: Ashadow price testing and implementation
require additional time and other recourses
consumption such as an expert knowledge in
decision making process, educational and other
support programs for employees, therefore
additional costs may arise. However, these costs
can be reduced if statistical softwears will be used
in order to automate the assessment process.

The method has some limitations such as: there
no standard criteria for a corresponding economic
variable to set a carbon value, hence a company
may under or over estimates it, which may lead to
additional company’s costs; this method is often
applied to major investment projects individually but
not for all projects at once.

In general, there is no significant costs and
limitations in implementation by a domestic
company.

Internal carbon tax is a tax that companies
decide to voluntarily apply to their operations. The
tax consists of adding a cost relating to generated
GHG emissions to the operational costs. By
increasing operating expenses, it results in short-
term emission reductions while driving innovation in
the longer term, thanks to the general awareness of
increasing climate-related constraints [1, p.18].

The internal carbon tax basically associated
with internal transfers of company’s funds assigned
to decarbonisation policy, activities. In particular,
offsetting GHG emissions by purchasing offset
credits externally or/and financing internal projects
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or any other environmentally friendly operations
relating to the reduction or elimination of GHG
emissions.

Benefits: An internal carbon tax enables firms to
immediately issue a price signal for GHG emissions
and thus provide support for its internal and public
policy designed at reducing these emissions;
provides the cost breakdown is performed on
an entity- by-entity basis; displays the emission
reduction initiatives carried out or suggested by its
employees; offset all or part of its GHG emissions.

Costs: this tool implementation requires
additional time and other recourses consumption,
such as an expert knowledge in decision making
process, educational and other support programs
for employees, therefore additional costs will
arise. However, these cost can be reduced by
using statistical softwears which facilitate some
calculations and generate results.

Limitations: the method requires continues
monitoring the GHG emissions entity by entity
(business units, geographical regions, subsidiaries,
divisions). In addition, it also raises certain practical
issues for new countries introduce carbon pricing and
as pricing levels make these internal and external
charges more sensitive. But in the near future, this
process should be approved by the government, so
these issue will either eliminated or clarified.

In general, there is no significant costs and
limitations in implementation this tool by a domestic
company.

Thus, based on the analysis of these two methods,
a domestic company may choose an objective based
approach, which will fit it the best. In practice, the
choice between two approaches is highly correlated
to the company’s sector of activities and both
(hybrid) can be used at the same time. However,
here we collected short practical recommendations
for domestic companies based on best practice of
European companies:

- companies which generate high levels of
emissions (energy, transport and manufacturing
companies) generally use a shadow;

- companies which generate lower emissions
(banking, services, finance) usually apply a carbon
tax;

- if companies activities are related to investment
activities, so shadow price is recommended;

- if companies activities are focusing more on
operations rather than investment, so internal
carbon tax or/and shadow price can be used;

- if the time frame is critical for a company’s
decision, so internal carbon tax is associated with
short term activities, while medium and long-term
with shadow price projects.

Based on the best experience of European
companies, companies choosing a shadow price
method more frequently rather than an internal tax.
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Here we will present an example how to apply
a shadow price method. This example is based
on hypothetical data and described calculations
and implementations instructions for any domestic
company. Suppose an imaginary company is
considering to increasing its engagements in the
renewable energy sector by investing into a project
A, which can contribute a low-carbon emissions.

If a project offers a series of cash flows with a Net
Present Value (NPV) about 60000 EUR and the
company has to pay 200000 EUR for it, then the
project’s NPV is positive, which means the company
will earn internal rate of return (IRR) greater than
the cost of capital (discount rate) in the table 1.
But this information is not enough to make right
decision.

Table 1

Net Present Value and Internal Rate of Return calculations for the project A

Project A, discount rate 10%

Period Cash flows Amount, EURO

2022 Investment cost -200000

2023 Cash inflow 1 42210

2024 Cash inflow 2 42290

2025 Cash inflow 3 51210

2026 Cash inflow 4 32210

2027 Cash inflow 5 39210

2028 Cash inflow 6 45210

2029 Cash inflow 7 42210

2030 Cash inflow 8 62210

2031 Cash inflow 9 22210

2032 Cash inflow 10 42120

NPV = € 60,004.15 IRR = 17%

Testing NPV
Scenarios Probabilities Discount rate NPV
1 33% 10% € 60,004.15
2 32% 12% € 39,264.63
3 35% 8% € 83,702.78
Expected NPV: € 61,662.02

Source: systematized by the authors according to [17].

Next step is the testing the projects’ sensitivity
depending on carbon pricing scenarios. So ideally,
we should develop atleastthree scenarios according
to the table 1: Scenario 1, if the «carbon value» is
included in the discount rate, hence the discount
rate is the same; Scenario 2, if the «carbon value»
is greater that the estimated discount rate, hence
the discount rate will be greater than the current
used in calculation; Scenario 3, the «carbon value»
will be less than the discount rate in case of some
subsidies program assigned by government.

Based on calculated an expected NPV we can
draw the conclusion regarding the investment.
Projects with negative NPV should be rejected and
projects with positive NPV should be accepted. In
addition, we can prioritize them by using profitability
index. In case, all project are with negative NPV,
this requires rework in order to make to be profitable
even in scenarios that include carbon pricing,
otherwise they should be abandoned, since lead to
inefficient use of a company resourses.

Conclusions. We provided analysis of the
internal carbon pricing forms and identified
their benefits and potential costs and limitations
associated withimplications by domesticcompanies.

Consequently, there are no significant limitations
and costs and domestic companies may implement
these practices. Based on the best experience of
European companies, we collected some practical
recommendations on how and when the internal
carbon pricing forms should be implemented. We
provided the hypothetical practical example that
showed how a shadow price as a method can be
applied. This practical example can be applied by
a typical domestic company in order to identify the
feasibility of low-carbon emission investment and
make right investment decision.

This example proposes a methodological
approach to implementing a shadow price tool. We
do not recommend accept the project with negative
or zero expected NPV values, since it leads to
inefficient usage of resources, from economics
perspective. Predicting the impacts of climate
change and the effects of the transition to low-
carbon economies helps manage or reduce these
risks.

Introducing an internal carbon pricing system
can protect against risks relating to compliance
with future decarbonisation policies, hence helps
a company act proactively. Internal carbon pricing
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programs are considered to be effective tools,
thus companies can effectively reach established
emission reduction targets, direct investments
to low-carbon technologies more effectively and
identify new markets. However, these programs are

not perfect since have some drawbacks mentioned
in our analysis. Thus, creating a plan on how to
avoid and eliminate limitations and cost associated
with these programs will improve their effectiveness
and efficiency in practical usage.
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