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The Importance of a Carbon Tax

Theodoros Zachariadis*

Department of Environmental Science and Technology, Cyprus University
of Technology

Abstract

The paper presents a new set of energy demand forecasts for the Republic
of Cyprus up to the year 2040, taking into account recent oil price
developments and focusing on the ability of Cyprus to achieve the
greenhouse gas emission reduction targets agreed by EU leaders in
October 2014. The emphasis is on emission reductions in those sectors
that are not subject to the EU Emissions Trading System, i.e. on final
energy demand sectors excluding aviation and the cement industry.
According to a ‘baseline’ scenario, energy demand will grow modestly over
the coming decades, which is far from sufficient for Cyprus to achieve its
2030 emission targets. We therefore develop two additional scenarios that
assume the implementation of an economy-wide carbon tax from 2016
onwards. It turns out that a strong tax increasing by around 15 Euros per
tonne of CO2 every year from 2016 onwards is necessary in order to
induce a sufficient decline in carbon emissions, or alternatively a carbon tax
that can start from very low levels and increase geometrically up to 2030.
Such taxes, which are also recommended by international organisations,
would lead to a more rigorous implementation of energy efficiency
measures in buildings and transport than currently foreseen, and would
allow Cyprus both to comply with the EU decarbonisation targets and to
reduce its dependence on fossil fuels.
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MNEPIAHWH

Me Baon 1i¢c ammo@doeis Twv NYeTwv Twv xwpwv-ueAwv tne EE tov OkTwpPpio Tou
2014, éwg 10 €é10¢ 2030 O TMEETTElI Va ETTITEUXOE Ugiwon Twv EKTTOUTTWV AEPiwV
Tou Bepuokntriou kara 40% o€ oUykpion pe 10 20056. Autd avauéverar va
emTeuXOei pe a) peiwon kard 43% OTIC eKTTOUTTES TwV Blounxaviwy TTou
UTTOKEIVTAI OTO TTAVEUPpWITAiKO 2uotnua  Eumopiag Aikaiwudrwyv EKTOUTTAC
(2EAE) (ue «aiobntd@ onuaviikétepo  ornv - Kompo  Ttov  TOUéA NG
nAekTpomrapaywyng), Kai B) ue ueiwon kara 22% (yia v TTEQITTTWON TNS
Kurmpou) aToug utrOAoITTOUS TOUEIS THS OIKOVOWIQG.

O1  &éehiceis  oroug  Touegic mou  umrokeivial  oro  2EAE  givar  trepitrou
OPOUOAOYNUEVES, KAl Ol OIKOVOUIKES — ETITITWOEIC O O,TI  agopd 1NV
nAektporrapaywyn ornv Kompo 6a €ivar — €kT0¢ ocofapou armpoorriou —
eAeyxouevec. H éupaon tou mapovio¢ apbpou eival OTouC TOUEIC TTOU OEV
uttokeivialr 1o SEAE. Q1 eKTTOUTTEC QUTWY TwWV TOUEWV TTPOEPXOVTAl aTTO TNV
KaUOon OPUKTWVY KAUGIUwYV Kai Tov Touéa Twv amofBAATwy, Kai gival SIAYUTEC O€
0An Tnv KUTTPIaKh oikovouia, aAAd mpoépxovral kard kUpio AGyo arré Tov Touéa
TWV UETAQOPWYV Kal (0 UIKPOTEPO BaBud) arrd mn xprnon uypwyv Kauoiuwv otd
Krnpia. To Tmponyouuevo vouoBeTikO takéro tng EE amairovoe pegiwon twv
EKTTOUTTWV auTwV 01NV Kommpo kard 5% 1o 2020 o€ oxéon ue 1o 2005. O oréxog
autros avauéverar va €miTeuxBei, AOyw TNC OIKOVOUIKNS UQ@eonS Kai T1ng
emakéAoubne ugiwong oty Karav@Awaon Kauoiuwv. Kauia  ouciaoTIKi
o1apBpwriky aAayny dev éxel vivel oty xpnon evépyeiac — amAwsg uE v
OIKOVOUIKN Kpion n KUTTpog «kEPOITE XPOVO».

E@ooov n Kummpog emravéABer oe TpoxIGd oTaBepnc OIKOVOUIKNG HEyEBuvons Ta
ETTOUEVA XPOVIQ, O TTOXOC VIA TIC EKTTOUTTEC EKTOC ZEAE éwc¢ 10 2030 gival ToAU
OUOKOAO va emmiTeuxBei. 210 GpBpo mapouaialovial UaKPOXPOVIEC TTPOBAEWEIC TNS
XPNONC EVEPYEIAS KAl TWV EKTTOUTTWYV AEPiwV Tou Bepuokntriou uéxpr 1o 2040 yia
Toia oevapIa: Eva «TEVAPIO avapopAacy, TTOU XPNOILOTTOIEITAl QTTO TIS EVEQYEIAKES
APXEC THS XWPAC yIa TNV KATAOTPWON TOU EVEPYEIAKOU oxediaciou tng, Kai dUo
oevapia mmou tepiAauBavouy tnv uioBétnon evog Babuiaia auéaviuevou @opou
dvBpaka — o ormoio¢ Icoduvauei ue évav emimmAéov @Opo avd Aitpo kaugdiuou,
avaioya ue 10 TTEPIEXOUEVO KGO Kauaiuou o€ avBpaka. Ao 1a amoreAéouara
TTPOKUTITEI OTI, yIa va EMITEUXOEl N ueiwon eKTouTTwV Kard 22% OTOUS TOUEIC
eKTO¢ ZEAE, arraireitar n 6éarmion evog @épou mmou Ba auédveral KGBe Xpovo Ewg

vi



70 2030 kara 15 Eupw avd 1Oovo avBpaka, 1 evog avaAOyou YEWUETPIKA
auvéavouevou popou.

‘Evacg 1éT010¢ OPOC avauéveral va odnynoel o€ aiobnti avénon tng AIavikng Tiung
TwV Kauoiuwyv (kard@ 37-46%) — rautdypova ouwc, Ba amobappuvel Tn ararain
evépyeiag kar Ba Bonbnoei T ueTaBacn oe KaUOIUA UE XaUNAOTEPN N Kail UNOEVIKA
TTEPIEKTIKOTNTA 0  AQvBpaka (TT.X. QVAVEWOIUES TTNYES), ME  ONUAVTIKA
UEOOTTPOBeoUa Kal uakpommpdbeaua o@éAn. MaAiora, orov BaBué mou n
Karaoraon Twv OnuooIwV OIKOVOUIKWY gival oTabepr, n @opoAoyia autn umopei
va Vivel e OnocIoVOUIKA OUOETELO KAl KOIVWVIKA dikaio Tp01ro. Agdouévou Ot 0
HakpotTpOBeouog oToxos TS EE €ival n ugiwon twv eKTouttwy ora uéoa Tou
21ou aiwva kara 80-90% o€ oxéon UE TISC QpPXEC TOU aiwva, HOVO €vag TETOIOC
QOPOC (f avrioToixa VOLIOBETIKA UETpa e UAAAOV UWNAOTELO KOIVWVIKO KOOTOC)
utropei va ouufBdAer otn ooBapn avadidpBpwan Tou eVEQYEIQKOU LOVTEAOU TNG
Xwpac Kai aTn UeraBacn o€ uia oIKovouia XaunAwy EKTTOUTTWV.
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1. INTRODUCTION

It is well known that Cyprus remains highly dependent on imported petroleum
products for covering its energy nheeds. Moreover, energy is not used
productively: Energy intensity (i.e. energy consumption per unit of economic
output) is among the highest in the EU, due to the lack of adequate public
transport modes, the absence of energy performance requirements for buildings
until recently, and the exclusive dependence on aviation for international travel.
As an EU member, the country is implementing policies promoting renewable
energy and energy efficiency measures in compliance with the relevant EU
legislation. It is also noteworthy that the country is located in a hot spot in terms
of climate change impacts: it already has a semi-arid climate and is located in a
region that is expected to experience the most adverse climate change effects in
Europe. As a result, energy supply and demand are expected to be considerably
affected in the long term (Zachariadis and Hadjinicolaou, 2014); this reinforces
the need for long-term energy planning as it constitutes an important part of a
coherent climate change adaptation policy for the island.

The Republic of Cyprus is also committed to meet the EU objectives on reducing
its emissions of greenhouse gases, among which CO, (carbon dioxide) emitted
during fuel combustion is the most prominent. After the ‘energy and climate
policy package’ agreed in 2009 with targets for year 2020, EU leaders agreed in
October 2014 on a new package for 2030. According to this, emissions of
sectors subject to the EU Emissions Trading System (ETS), i.e. power
generation and heavy industry, will have to reduce their emissions by 43% in
2030 compared to levels of year 2005. In the rest of the economy — the so called
non-ETS sectors — EU greenhouse gas emissions have to be reduced by 25% in
2030 compared to 2005. The latter target does not have to be met uniformly by
all member states; a so called ‘Effort Sharing Decision’, providing individual
emission reduction targets for each country, is scheduled to be adopted in the
first half of 2016. However, according to Cypriot officials, the most likely target for
Cyprus is for a 22% reduction.

The emissions target for year 2020 in non-ETS sectors is likely to be met for
Cyprus. It did not seem likely some years ago but, due to the economic downturn
since 2013, energy demand has dropped in recent years, so that carbon



emissions have also declined. As a result, a 5% reduction in year 2020 is
probable. The outlook is different, however, until 2030. If an economic rebound
occurs in the next years, as expected by the national government and
international organisations, energy use will most likely grow in line with economic
activity, even despite EU-wide energy efficiency legislation. Therefore, the -22%
emissions target is very difficult to achieve under a ‘business as usual’ evolution
in the way that energy is used in Cyprus.

This paper delves further into this issue, with the aid of an energy demand
forecast model that was developed in order to support national authorities in their
energy and environmental action plans. We show that the current energy path is
unsustainable and diverges substantially from EU policy objectives, and explore
economic policy measures (exemplified by an economy-wide carbon tax) that
can help Cyprus achieve its 2030 emission reduction commitment and stay on
course for complying with the broader EU decarbonisation objective until the mid-
21st century.

2. METHODOLOGY

2.1. General description of the energy model

Energy forecasts for national policy analyses are usually performed with the aid
of end-use accounting models or econometric models (Bhattacharyya and
Timilsina, 2009). The model used for energy demand forecasts for Cyprus uses a
combination of these approaches and runs until the year 2040. Its specification is
described in detail in IRENA (2015). On the econometric side, it employs
recursive equations of final energy demand per year by sector and fuel, which
describe the evolution of final energy consumption as a function of exogenous
macroeconomic and price variables, using income and price elasticities
(distinguishing between long-term and short-term effects) that have been largely
derived from national econometric estimations and international literature.

As regards the sectoral breakdown, the model addresses the major energy-using
sectors in the Cypriot economy. On the end-use accounting side, technology and
fuel shares are determined in the model at the level of end-use energy



technologies, as a function of their annualised costs and the maturity of each
technology. Sectoral and technological breakdown are shown in Table 1.

TABLE 1: List of economic sectors and fuels covered in the energy
demand model.

Sector Fuels / energy forms in each sector (where applicable)
Agriculture Gasoline
Cement industry Automotive diesel
Other industry LPG (liquefied petroleum gas)
Households Gas oil
Services Light fuel oil
Road passenger transport Heavy fuel oil
Road freight transport Aviation fuel
Aviation Pet coke / coal
Biomass
Biofuels

Renewables (solar thermal, geothermal, hydrogen)

Electricity

As explained by Zachariadis and Taibi (2015), that study was the first one in
Cyprus that exploited the availability of end-use data in households and the hotel
sector. As far as the residential sector is concerned, the model employs data
from a survey that was conducted by the Cyprus Statistical Service and was
targeted on final energy consumption of households by end use (space heating,
space cooling, water heating, cooking, lighting and appliances). These data were
combined with information from the official national energy balance of year 2013
in order to disaggregate final residential energy consumption by end use and to
enable a forecast of the future final energy needs of households. On the basis of
this information, a forecast of residential demand for useful energy was
performed. Each one of the five main end uses mentioned above was assumed
to follow a different dynamic path in the future, with different sets of income and
price elasticities and a different evolution of fuel shares until 2040 for each end
use, depending also on the thermal efficiency of each fuel/technology and the



turnover of old equipment and its replacement with new, more efficient
equipment. The results of this forecast procedure were then used to calibrate
parameters of the final energy demand model.

2.2. Assumptions on macroeconomic and oil price developments

As briefly explained in Section 2.1, the forecast model relies on the evolution of
several exogenous variables, such as economic activity variables, international
oil prices and variables expressing policy-induced energy efficiency
improvements. As this paper’'s focus is on decarbonisation scenarios, the
evolution of major macroeconomic and oil price variables is assumed to follow
one specific path for all scenarios considered. The forecasts presented in this
study adopt the official short-term forecasts of the Cypriot Ministry of Finance
and international organisations as regards the evolution of macroeconomic
variables such as GDP and private consumption, as of autumn 2014; according
to these, GDP is expected to reach pre-crisis levels (i.e. those of the period
2008-11) by the year 2021. As for the evolution in the longer term, it was
assumed that economic growth will continue albeit at gradually lower rates; this
is in line with official demographic projections for Cyprus, which foresee that total
population will start declining around 2030, so that moderate total GDP growth
combined with a decreasing population will lead to a quite stable growth rate in
per capita GDP of the order of 2.1% per year after 2030. As far as the sectoral
contributions to GDP are concerned, it was assumed that the share of industry
and agriculture will slightly fall in the future, the share of the construction sector
will gradually rebound but not return to pre-crisis levels, and the share of the
tertiary sector will increase further.

The evolution of crude oil prices adopted in this study follows the latest oil price
forecasts available by the time of this writing by the International Energy Agency
(IEA, 2014). According to the IEA’s central forecast (‘New Policies Scenario’),
crude oil price was expected to increase slightly and reach $112 per barrel in
2020 (at constant prices of year 2013) with a further increasing trend in later
years, up to $132 in 2040. To take into account the substantial decline in crude
oil prices of years 2014 and 2015, which were only partly accounted for in the
IEA projections, the latest data (as of April 2015) from the U.S. Department of
Energy were used (EIA, 2015) and linked to the IEA forecast.



Zachariadis and Taibi (2015) have conducted a sensitivity analysis of the energy
forecasts using alternative scenarios of economic growth and oil prices. As
mentioned above, this paper does not follow the same approach because its
emphasis is on carbon emission abatement scenarios; nevertheless a brief
relevant discussion is made in Section 4.

2.3. Scenarios considered

Energy and carbon emission forecasts were carried out for three scenarios. The
first one is used as a basis and is therefore described as the ‘baseline scenario’.
It reflects current energy policies of the government of Cyprus and their planned
future modifications, as provided by national authorities by the end of 2014; the
most recent data on energy demand and supply (energy balance of year 2014);
and the effect of current and already planned EU policies as regards renewable
energy and energy efficiency improvements. This is a slightly updated version of
the ‘efficiency scenario’ of IRENA (2015) and Zachariadis and Taibi (2015),
which — by the time of this writing, i.e. autumn 2015 — forms the basis for the
action plans of the government of Cyprus.

The ‘baseline scenario’ assumes that national and EU-wide energy efficiency
measures are adopted in the near future according to announced plans. Such
measures comprise e.g. a continuation of national subsidies for investments in
energy saving technologies by households and firms, the implementation of the
‘recast Buildings Directive’ (2010/31/EC) and the ‘Energy Efficiency Directive’
(2012/27/EU) at EU level, and some modest adoption of further legislation on
near-zero energy buildings later in this decade.

It is evident from previous runs of similar scenarios (IRENA 2015) that they lead
to growing energy use and carbon emissions after 2020. Therefore, since the
targets of the EU’s 2030 energy and climate package are binding for Cyprus, it is
necessary to explore alternative scenarios that can lead to compliance with the
non-ETS 22% emission reduction target mentioned in Section 1.

For this purpose, we developed two carbon tax scenarios:



One assuming the implementation (from 2016 onwards and up to 2040) of a
carbon tax that increases by constant increments (in real terms) throughout the
forecast period. This will be called the ‘linearly increasing carbon tax scenario’.

One assuming the gradual implementation of a carbon tax, which would start at
very low levels in 2016 and its rate of increase would grow linearly (in real terms)
up to 2030. This will be called the ‘geometrically increasing carbon tax scenario’.

The carbon tax rate is expressed in Euros (at 2005 prices) per tonne of CO,. It is
fully passed through to retail fuel prices by multiplying the tax rate with the
carbon content of each fuel (expressed in tonnes of CO, per tonne of oil
equivalent of each fuel). The fuels’ carbon content is obtained from data of the
UN Intergovernmental Panel on Climate Change (IPCC 2006). As a result of the
increase in fuel prices because of this carbon tax, the model re-calculates
aggregate energy demand by sector as well as the new fuel shares. The ‘optimal’
carbon tax in each one of the two scenarios is determined through iterations in
order to attain the 22% CO, emission abatement target of all non-ETS in year
2030. Both carbon tax scenarios assume that the tax rate of year 2030 will
continue unchanged through to 2040.

We did not examine the alternative of imposing a one-off carbon tax that would
remain constant throughout the forecast period. The reasons is that, from
preliminary calculations, it was evident that the such a tax would be too high — of
the order of 135 Euros per tonne of CO, — and its immediate implementation
from a given year onwards would cause a shock to consumers and firms.

It has to be reminded that the focus of this paper is on non-ETS sectors (i.e.
essentially all final energy demand sectors except aviation and cement industry)
because ETS sectors (in which power generation dominates) have their own
emissions allocation plan, and their emissions reduction path is more or less pre-
determined. Therefore, the main difficulty for the Republic of Cyprus in meeting
its 2030 greenhouse gas emission commitments will be with the emissions of the
non-ETS sectors.



3. Results

In the first carbon tax scenario, the model iterations lead to a carbon tax that
increases by annual increments of 12.4 Euros per tonne of CO, at 2005 prices —
which correspond to around 15 Euros per tonne at 2015 prices. Each year after
2016 the carbon tax increases by this amount. In the second variant, the carbon
tax starts at 1.9 Euros/tonne in 2016, and each year a gradually increasing tax is
added to fuel prices; this extra rate reaches 28.6 Euros/tonne at 2005 prices (or
about 34 Euros per tonne of CO, at 2015 prices) in 2030.

The tax rates mentioned above are quite high. Because the baseline evolution
leads to increased energy use and higher carbon emissions in 2030, it will take a
strong effort for Cyprus to reach the 22% emission reduction in its non-ETS
sectors. The implementation of carbon taxes of the above mentioned levels,
whether linearly or geometrically increasing, will induce serious structural
changes on energy use in Cyprus. These will entail shifts both towards more
energy efficient technologies and to fuels with a lower carbon content, i.e.
biofuels and renewables. The first scenario causes a stronger decline in
emissions in the first years of the forecast period but the second scenario leads
to deeper emission cuts by the year 2040.

Figure 1 shows the model-based calculations of final energy demand up to 2040,
in aggregate terms as well as per unit of GDP. Since both carbon tax variants
involve a considerable increase in retail fuel prices, they are projected to lead to
substantially lower energy consumption in the coming decades — by 25% in the
linearly increasing carbon tax scenario and by 31% in the geometrically
increasing tax case. This will bring about a significant improvement in energy
productivity (the inverse of energy intensity which is shown in the lower part of
Figure 1).

As a result of the drop in energy demand and the fuel shift (which results from
the change in relative prices of fuels to the benefit of low-carbon fuels), CO,
emissions are forecast to fall significantly. Figure 2 presents the evolution
according to the three scenarios. The two carbon tax scenarios by design
achieve the 2030 non-ETS emissions target, which — as already mentioned — is
very far from the baseline evolution.



Two important indicators of the country’s progress towards decarbonisation are
illustrated in Figure 3 — the carbon intensity of the economy and the carbon
intensity of energy use. The former relates total emissions to total economic
output (in this case, national GDP); the latter reflects the carbon content of the
energy mix used in a country. Although decarbonisation has started and is
expected to continue even under the baseline scenario, it is far from sufficient to
help the country achieve its emission abatement targets. The two carbon tax
scenarios accelerate this process, by shifting a larger part of energy use towards
low-carbon fuels (such as biofuels), zero-carbon renewable energy options such
as solar thermal and geothermal energy, and towards greater electrification; the
latter does not necessarily reduce countrywide carbon emissions, but it certainly
decreases direct CO, emissions of final energy users.



FIGURE 1: Evolution of aggregate energy demand and energy intensity in
Cyprus up to 2040 for the three scenarios considered.
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FIGURE 2: Evolution of non-ETS CO, emissions in Cyprus for the three
scenarios considered.
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Figure 4 takes a closer look at the electrification process. According to the
baseline scenario, the share of electricity in most end-use sectors is projected to
drop slightly in the coming decades. This is expected to happen despite the
continuing electrification of most end uses such as cooling and heating, because
the energy efficiency of heat pumps, lighting systems and electric appliances is
projected to progress faster than the efficiency of other technologies using
conventional fuels. However, the carbon tax scenarios lead to an even stronger
penetration of electricity use because the carbon tax will not apply to electricity
as it is not a direct source of CO, emissions, and any change in the price of
electricity will happen because of the participation of power generation in the
ETS system irrespectively of the carbon taxes in non-ETS sectors simulated in
this study. The higher share of electricity will be especially pronounced in the
road transport sector (cars and trucks) and in households. Although Figure 4
shows even higher electricity share increases in industry and agriculture, the
amount of electricity used in those sectors is much lower than in households and
services.
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FIGURE 3: Evolution of two measures of carbon intensity of non-ETS
sectors in Cyprus for the three scenarios considered.
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Figure 5 focuses on the two major final energy consuming sectors in Cyprus —
transport (including road and air transport) and buildings (including residential
and tertiary sectors). A carbon tax affects transport energy use substantially —
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depending on the scenario, it falls by 31-40% compared to the baseline evolution
in year 2040. As this sector is still almost entirely dependent on petroleum
products, a fuel shift towards low-carbon fuels (such as LPG or natural gas) and
electricity is difficult to realise. Transport has a tremendous inertia because of the
infrastructure required to make alternative fuels competitive to conventional
petrol and diesel fuel. Therefore, the largest part of decarbonisation in this sector
is projected to take place through the shift towards more fuel efficient vehicles.
To some extent, as mentioned above, faster penetration of electric cars and
trucks will also contribute to carbon emissions abatement in the sector.

12



FIGURE 4: Electrification in Cyprus by sector up to 2040 with and without a
carbon tax.
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Conversely, the buildings sector cannot contribute to a large extent to the
decarbonisation effort since it largely depends on electricity. Therefore, carbon
taxes applying to fuel use in non-ETS sectors have only a small effect on the
average energy cost of residential and service sectors. As a result, a drop in final
energy consumption of the order of only 10% is projected to occur in buildings

13



until 2040. However, as shown in Figure 4, the shift towards more electricity use
will be significant, especially in households.

FIGURE 5: Evolution of energy use in transport and buildings for the three
scenarios considered.
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4. DISCUSSION

As mentioned above, the carbon taxes required for compliance of Cyprus with its
non-ETS commitment are rather high; they are expected to increase retail prices
of petroleum fuels gradually but very substantially. Automotive petrol, for
example, is projected to have a sales price in year 2030 that will be 37-46%
higher in the carbon tax scenarios than in the baseline scenario. Heavy fuel oil,
due to its higher carbon content, is forecast to be sold at more than double its
baseline price. Is it realistic to expect a government to adopt such high carbon
taxation? There are several observations that one can make to this point, which
are mainly related to uncertainties in the future EU policy environment.

An important question is whether there are going to be further regulatory
requirements at EU level that will mandate improved energy efficiency of
buildings and vehicles. As shown earlier in this Section, the transport sector is
particularly crucial for non-ETS emissions in Cyprus. In this regard, if stricter CO,
emission standards are adopted by EU member states after 2020, this will make
it easier for Cyprus to achieve its commitments for 2030 as fewer national
policies (e.g. a lower carbon tax) will be required (T&E 2015). In its recent
Energy Union initiative, the European Commission (2015) declares that special
attention will be given to exploiting the large potential for energy efficiency
improvements in the buildings and transport sectors.

e Moreover, current decisions at EU level underline the need for flexibility in
achieving the non-ETS emission reduction targets. Examples of such
flexibility are the following:

e Some trading of emission allowances between ETS and non-ETS sectors
may be allowed,

¢ Countries may have the option to ‘carry over’ excess allowances from the
pre-2020 regulatory period to post-2020 years;

e International emission credits may be used in order to offset a part of
national emissions;

15



The effect on greenhouse gas emissions due to land use change may be taken
into account when calculating a country’s compliance with its non-ETS emission
target.

With the exception of land use change, which may not be significant for Cyprus,
all other flexibility provisions, to the extent that they may be used, may allow the
country to comply with its non-ETS commitment even with lower abatement of
direct greenhouse gas emissions. In this case a lower carbon tax would be
needed.

A steep increase in fuel prices may have serious effects on competitiveness of
enterprises and social equity. However, these can be adequately addressed if
the implementation of a carbon tax is accompanied by a broader fiscal reform,
involving a reduction in other taxes — e.g. social security contributions of both
employers and employees. The carbon taxes will generate considerable
additional public revenues, which will allow the government to reduce taxes that
are more detrimental to economic activity. As we have noted in a recent policy
brief (Zachariadis 2015), experience from many European countries has shown
that such a fiscal reform can be deigned in a way to be beneficial both for the
economy and the environment.

Finally, it should be noted that the non-ETS emission abatement commitment
refers to greenhouse gases in general, and not only CO,. Significant amounts of
methane, another greenhouse gas, come from agriculture and waste
management. It may be possible to reduce methane emissions more deeply than
carbon emissions and at a lower cost. In such a case the carbon emission
reduction requirements will be lower. This, however, is an uncertain
development, which should not distract authorities from pursuing the goal of
curbing CO, emissions from buildings and transport.

Notwithstanding the uncertainties mentioned above, Cypriot authorities should be
prepared for taking action that will enable a substantial degree of
decarbonisation of final energy use. For this purpose, it is highly advisable to
start as soon as possible the gradual implementation of carbon taxation. Instead
of other policies such as additional regulatory measures, voluntary agreements
and awareness-raising campaigns, an economy-wide carbon tax is an
appropriate measure that will complement EU regulations and should be the
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cornerstone of national energy and climate policy. Carbon taxation can gradually
change the behaviour and investment decisions of energy consumers and can
generate revenues that can be used to invest in low-carbon buildings and
transport infrastructure, and also to compensate firms and citizens in a targeted
manner — thereby addressing concerns about competitiveness and social equity.
A carbon tax will also prove to be appropriate in preparation of the country’s
stronger decarbonisation efforts later in this century, in view of the deeper cuts in
greenhouse gas emissions expected after 2030, as announced by the EU in its
low-carbon energy roadmap (European Commission 2011, 2012). International
organisations like the World Bank and the International Monetary Fund state
clearly that carbon pricing, along with elimination of subsidies to the use of fossil
fuels, are the most appropriate policy instruments for tackling climate change and
improving economic performance of nations at the same time. At the IMF-World
Bank annual Meetings in October 2015 it was mentioned that, with oil prices
being at low levels in 2015 (and most probably in 2016 as well), now is the right
time for introducing carbon taxation?.

It is out of the scope of this paper to provide detailed estimates of the revenues
to be generated through such a tax reform, the extent to which these revenues
can be spent for different purposes, the competitiveness effects on Cypriot
enterprises and the distributional impact across households. However, the
analytical tools to estimate these effects are available and have already been
used in the past to evaluate the corresponding impact of EU’s earlier energy and
climate policy package (Ketteni et al. 2013, Pashardes et al. 2014). With the
support of national authorities, these tools can be employed for the detailed
analysis of the carbon tax reform proposed in this paper.

5. CONCLUSIONS

This paper presented a new set of energy demand forecasts for the Republic of
Cyprus up to the year 2040. They are based on a study prepared by the author
for the International Renewable Energy Agency in 2014, but they are more up-to-
date as regards recent developments in oil prices and focus on the ability of

! see e.g. news item “Policymakers Face Historic Opportunity to Fight Climate Change”, available

at http://www.imf.org/external/pubs/ft/survey/so/2015/NEW101015A.htm.
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Cyprus to achieve the greenhouse gas emission reduction targets agreed by EU
leaders in October 2014. The emphasis of the paper is on emission reductions in
those sectors that are not subject to the EU Emissions Trading System, i.e. on
final energy demand sectors excluding aviation and the cement industry.

According to a ‘baseline’ scenario, final energy demand will grow modestly over
the coming decades, thus leading to some decoupling of energy use from
economic growth. However, this development is by no means sufficient for
Cyprus to achieve its 2030 emission targets. We therefore developed two
additional scenarios that assume the implementation of an economy-wide carbon
tax from 2016 onwards. It turns out that a strong tax which increases by around
15 Euros per tonne of CO, every year from 2016 onwards is necessary in order
to induce a sufficient decline in carbon emissions, or alternatively a carbon tax
that can start from very low levels and increase geometrically up to 2030.

Despite uncertainties in the details of the future EU policy regime on these
emissions, Cypriot authorities should be prepared for taking action that will
enable a substantial degree of decarbonisation of final energy use. For this
purpose, it is highly advisable to start as soon as possible the gradual
implementation of carbon taxation in the frame of a broader environmental fiscal
reform. A carbon tax would lead to a more rigorous implementation of energy
efficiency measures in buildings and transport than currently foreseen, and would
allow Cyprus both to decrease its carbon emissions in line with the long-term EU
decarbonisation targets, and to reduce its dependence on fossil fuels.
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