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Основные тезисы доклада Владимира Поташникова
«Зеленая» модернизация экономики как упущенная возможность
Основной вывод: издержки «зеленой» модернизации выросли (сценарий BAUnow), по сравнению со сценарием 
BAUlost. Это приводит к росту стоимости проектов ВИЭ и потенциально более высокой ставке налога в случае 
введения налога на выбросы. 
• На данных пакета MERRA-2 для R (Lugovoi, Gao, 2021) (https://zenodo.org/record/4686033#.YsHBhuxBw-R) был 

использован комплекс моделей High Resolution Renewable Energy System for Russia (HIRES-RUS) (Potashnikov et al., 
2022), и рассчитано оптимальное расположение сетей, и генерирующих мощностей, использующих природный газ, 
ВЭС и СЭС. 

• В модели частичного равновесия RuTimes (Golub et al., 2019) были проведены сценарии, без климатической 
политики (BAU) и сценарии с налогом на выбросы от 10 долларов в 2025 до 100 долларов в 2050 (Tax).

• Для каждого вида сценариев было рассмотрено два случая: Now (в условиях текущей ситуации) и LOST(набор 
параметров по состоянию на начало года). Основные изменения сценарных условий по сравнению с началом года:

• Рост ставки социального дисконтирования (с 6 до 15%)
• Рост стоимости ВИЭ
• Прекращение экспорта углеводородов в 2035
• Сокращение набора доступных технологий

• В сценарии BAUnow – существенный рост выбросов к 2050 году (порядка 25% к 2021), на объем генерации больше 
влияют изменения сценарных условий, чем введение налога на СО2.
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https://zenodo.org/record/4686033


Контекст: отраслевые выбросы СО2e в российской экономике 
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Источник: Burova et al. (Forthcoming)



Контекст: структура производства электроэнергии по видам топлива 
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Сравнение результатов моделей RuTimes и RuClimateCGE (ДИП ЦБ)
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Сценарий BAUnow в модели RuTimes: чувствительность к предпосылкам 
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decrease in the implicit risk of the technology so it is acceptable,
depending on the technology, a reduction in the mid- or long-term
for the current hurdle rates. This can be seen in Table 4 (Note:
“Var” means variable).

4.2. TIMES-Norway scenarios

Equivalently to the scenarios described for ETSAP-TIAM, the
analysis with TIMES-Norway is based on considering several social
discount rates and hurdle rates. For that reason, we considered a
set of two different social discount rates: 5% and 15% which cor-
respond with the DR-5 (BaU) and DR-15 scenarios, respectively.

In the case of TIMES-Norway, the reference scenario uses a
social discount rate of 5%. Due to time consumption for each run,
we decided to restrict the analyses to the previous two cases. This
should be enough to observe trends in the behaviour of the energy
system in Norway.

Separately, we included the same hurdle rates for the electricity
generation technologies as we used in Tables 3 and 4. As the
technology portfolio in TIMES-Norway (see Table 1) is shorter than
ETSAP-TIAM portfolio, we considered a pair of scenarios for the
following technologies (Table 5).

New large hydro power (dams) plants have the same hurdle
rates in both scenarios. This is due to the stabilisation of the
technology in terms of maturity: they are commercial and well-
proven and no new risks or barriers are expected in the future
apart from the ones derived from changes in the load profile
(water amounted) in the long-term future. These variations are
considered negligible in this study.

5. Results and discussion

This section analyses certain common parameters such as
electricity production, the levelised costs of the electricity and
system costs of the electricity generation technologies. This
selection is based on analogous studies and the usual outputs of
TIMES models. However, the assessment is focused on the effects
caused on them by both social and technology-specific discount
rates choices.

5.1. ETSAP-TIAM

5.1.1. Electricity production mix
The electricity production technologies have been aggregated

in three main categories: fossil, nuclear and renewable. This
decision has been made to make analysis easier. Fig. 2 presents the
electricity production mix for Europe (WEU and EEU regions)
using the ETSAP-TIAM model. It includes the seven scenarios of
Table 3 for different social discount rates.

Fig. 2 shows the effects of applying a wide range of social dis-
count rates, from 3% to 15%. The slight differences in 2012 are due
to the fact that 2012 is not the reference year of the model but the
first milestone.

The most interesting result in Fig. 2 is the behaviour of the
fossil technologies with respect to the entrance of the renewable
technologies: the lower the discount rate the higher the renewable
contribution. In the reverse way it is possible to say that lower
discount rates favour the renewables and punish the fossils
whereas high discount rates cause significant shares for fossils in
the long term. This happens because the higher the social discount

Fig. 2. Electricity generation mix in Europe considering different social discount rates.

Table 5
Hurdle rates for the electricity production technologies considered in TIMES-
Norway.

Technology Scenario

HR-High HR-Low

New hydropower – dam 7 7
New hydropower – run-of-river 9 6
Onshore wind power 10 7
Offshore wind power – shallow 14 10
Offshore wind power – deep sea 15 11
New gas power plant – NGCC with CCS 17 12
CHP plant – MSW, biomass, natural gas 13 9
Waste heat recovery in industry 13 9

D. García-Gusano et al. / Renewable and Sustainable Energy Reviews 59 (2016) 56–72 63

García-Gusano D. et al. (2016):
«… The most interesting result in Fig. 2 is the 
behaviour of the fossil technologies with respect 
to the entrance of the renewable technologies: 
the lower the discount rate the higher the 
renewable contribution. In the reverse way it is 
possible to say that lower discount rates favour 
the renewables and punish the fossils whereas 
high discount rates cause significant shares for 
fossils in the long term. …»

Source: García-Gusano D. et al. (2016)
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