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1. Executive Summary
The Republic of North Macedonia has made good progress in reducing the environmental impacts from
fuel use across the economy. Recent measures should help to continue to reduce air pollution, and
greenhouse gas emissions have been falling or remained steady in recent years. However, as the economy
grows, energy demand is also expected to rise, and with it the environmental impacts associated with
what is still a heavily fossil fuel intensive energy supply.
Fuel use is the largest contributor to air pollution. Several areas in North Macedonia suffer poor air
quality, particularly during winter, with concentrations significantly exceeding the global air quality
guidelines established by the World Health Organization. Burning of fuelwood for domestic heating and
cooking, coal-fired power generation and the existence of an old and inefficient vehicle fleet are key
contributors to high concentrations of ambient air pollution.
Fuel use is also the main contributor to greenhouse gas emissions, with fossil fuels providing over 85
percent of energy requirements. This relatively carbon-intense energy mix results in fossil fuels generating
over 70 percent of the country’s greenhouse gas emissions. Shifting to cleaner forms of household
heating, moving away from coal-fired power generation and improving the sustainability of the transport
sector are three important challenges moving forward.
Environmental tax reform, as part of a policy package, can help meet these challenges. North Macedonia
collects 3.7 percent of GDP from excise revenues, of which less than one-third is due to excises on diesel.
This is lower than its EU peers which collect more than 4 percent of GDP, of which half comes from fuel
and energy. Ensuring fuel prices better reflect their total costs – by pricing in the pollution that is currently
externalized – will generate much-needed revenue, and can support an allocation of resources across the
economy that enhances society’s welfare, as well as support innovation and investment in growing sectors
of the future.
Such environmental tax reform can, in addition to environmental objectives, achieve many macro fiscal
objectives. Environmental taxes are a particularly efficient means for governments to raise revenue. They
typically have a less distortionary effect on output than taxes on labor or capital. And, as they can be
placed on a few large upstream points of regulation, they are hard to evade and can capture the informal
sectors of the economy. By raising prices on polluting industries, they can provide incentives for green
jobs and green investments. Furthermore, lower air pollution can contribute to reducing public health
costs. Finally, but no less important, environmental taxes can accelerate harmonization with the EU
acquis.
Ensuring fuel prices reflect the environmental damages from their use is an issue of growing importance
internationally as countries look to address environmental impacts while promoting economic
prosperity. This is particularly the case in the EU, where pricing pollution for environmental, social and
economic benefits underpins the European Commission’s Green Deal, released in December 2019. The
EU is investigating, for example, how it can expand the EU emissions trading system (EU ETS), apply price
adjustments to imports to reflect carbon content (‘Carbon Border Adjustments’) and incorporate pollution
into energy taxation. In addition, the Energy Community, of which North Macedonia is a member, is
investigating alignment of carbon pricing systems with those of the EU to foster a level playing field in the
context of regional and pan-European market integration.
The existing fuel excise system provides a good framework for pricing pollution as it would use the
existing monitoring, compliance and enforcement systems. This means limited additional administrative
8

capacity would be needed. Adjusting the excise system to price pollution would increase revenue, reduce
energy consumption, and reduce pollution. For example, an indicative impact analysis suggests a modest
price on pollution (e.g. €5 carbon price) would provide additional annual revenue over €30 million, reduce
annual CO2 emissions by around 5 percent, and reduce annual PM2.5 emissions by around 6 percent
compared to business-as-usual. A price on carbon of €20, closer to the EU ETS price, could raise annual
revenue of €114 million, reduce annual CO2 emissions by around 13 percent and annual PM2.5 emissions
by 17 percent.
Pricing pollution needs to be part of a policy package to cost-effectively and comprehensively address
the environmental damages from fuel use and support a smooth transition to cleaner fuels. This includes
measures to address air pollution from domestic heating, such as higher efficiency stoves, complementary
policies in the transport sector to promote public transport, improved vehicle efficiency and modal shift
particularly to rail. The Government’s recent push to improve competition in the power sector will help
deliver the benefits from pricing pollution.
Importantly, the impact of fuel price increase on poorer households and businesses need to be—and
can be—managed. Implementing tax reform through a staged approach (starting with a lower price and
rising over time) would help, providing time for the economy to adjust while signaling the direction it
needs to take. Some of the revenues raised could be used to compensate poorer households and to
support businesses to adopt less-polluting practices and technologies. Further, taking advantage of low
fossil fuel prices resulting from the COVID-19 pandemic can reduce the impact of the reform while
providing funds to help promote a greener economic recovery.
Policy findings
Policy Finding 1: Use the excise system to introduce pollution pricing, so that fuel prices reflect their
relative environmental damage.
Policy Finding 2: Bring base excise rates of diesel closer to the rate for petrol before or when applying
pollution pricing.
Policy Finding 3: Provide a rebate for fuel used as a feedstock
Policy Finding 4: Introduce reforms through a staged approach
Policy Finding 5: Consider updating tariffs to be consistent across fuels in order to prevent distortion or
dilution of the price signal provided through the excise system (or other environmental
policies).
Policy Finding 6: Use a portion of the environmental tax revenue to compensate low-income households
Policy Finding 7: Implement a rebate system to recognize existing air pollution controls and to
incentivize new controls
Policy Finding 8: Retain existing premium support scheme for renewable energy sources in the shortmedium term to promote investment certainty, but evaluate its role over time
Policy Finding 9: Use a portion of the environmental tax revenue to finance complementary measures to
support decarbonization and air quality improvements across the economy
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2. Introduction
The Republic of North Macedonia continues to improve its environmental performance and the efficacy
of its environmental regulation. As part of this effort, the World Bank is working with the Government of
the Republic of North Macedonia on environmental tax reform.1 The Government is interested in utilizing
the tax system to improve environmental outcomes. This work comes at an important time, with a greater
reliance on government spending to respond to, and support the recovery from, the COVID-19 pandemic.
This underscores the importance of an efficient tax system, which can raise revenue with minimal impacts
on output, positive outcomes for society and that helps establish the settings for long-run sustainable
economic growth. Environmental tax reform2 can help achieve this.
This paper aims to contribute to the Government’s plans by highlighting key policy options for reforming
the tax system to address environmental concerns. It does this through firstly assessing the existing tax
system to understand the incentives and measures in place in relation to environmental issues. It then
outlines key gaps in the tax system, including in relation to the direction of environmental tax policy
globally and in the European Union. As part of this analysis, the paper outlines a number of policy findings,
providing suggested enhancements to the existing fiscal framework to improve environmental
performance and support green industries. In doing so, the paper draws from the policy principles that
underpin a greening of the tax system, to help guide policy formulation. Indicative impacts of such policy
reforms are estimated for key parameters. The paper provides this analysis in the context of the existing
policy reforms that are planned and underway, such as the Strategy for Energy Development of the
Republic of North Macedonia until 2040 (October 2019), the Strategy on Environment and Climate Change
for the period 2014–2020 (adopted in 2018, developed in 2014), the National Plan for Ambient Air Quality
Protection (2012), and the 2017 National Emissions Reduction Plan – prepared for commitments under
the Energy Community.
The paper focuses on the energy sector, specifically on the environmental issues associated with fuel use
and how these are influenced by the taxation system. The use of energy, in particular the burning of fossil
fuels and fuelwood, is the largest contributor to both greenhouse gas emissions and air pollution in North
Macedonia.i These have important effects on the environment, human health and the economy. Notably,
North Macedonia’s emissions reduction target set out in its Nationally Determined Contribution under
the Paris Agreement is focused on the emissions from fuel combustion.
Through influencing the price of fuels, the tax system can have a huge impact on the way energy is
produced and consumed, and consequently on the degree of environmental impact.
This paper is only an initial review of the tax system and the direction it could take to improve
environmental outcomes from fuel use. Further analysis of the policy options presented in this paper
would be needed prior to implementation, including a more detailed assessment of their economic
impact, needed accompanying policies, as well as their specific design and implementation arrangements.
The World Bank stands ready to support the Government of North Macedonia to progress this important
work.
1

At the request of the Ministry of Finance, the World Bank has developed this note on environmental tax reform.
Environmental taxation refers to a range of fiscal instruments that can raise revenue, while simultaneously furthering
environmental goals. Environmental tax reform refers to packages of policies that combine environmental taxes with
expenditure policies, alongside various complementary policies. It seeks to improve “alignment of taxes and tax-like
instruments with environmental damages, coupled with socially productive ways of using revenues raised” (OECD 2017.
“Environmental Fiscal Reform: Progress, Prospects, and Pitfalls.” OECD Report for the G7 Environment Ministers, OECD
Publishing, Paris).
2
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3. Fuel use and Environmental Damage in North Macedonia
The use of fuels, particularly fossil fuels, is associated with a range of environmental harms and costs to
society and governments. This section highlights how fuels are used in North Macedonia and the main
environmental issues caused by their use.

3.1. Use of fuels
North Macedonia has a relatively energy-intensive economy and fossil-fuel dominated energy mix. It uses
0.25 tons of oil equivalent Figure 1. Total Primary Energy Supply (ktoe) for North Macedonia in
(toe) per thousand dollars of 2012 and 2017
GDP (USD 2010) compared to
3000
the global average of 0.17 and
the European Union average
2500
of 0.09.ii Coal and oil dominate
Wind, solar etc
the production and use of
2000
Hydro
energy in North Macedonia,
contributing over 75% of its
Biofuels & waste
1500
primary energy supply (Figure
Natural gas
1). The use of coal, primarily
1000
Coal
for electricity production, has
Oil
been dropping in recent years,
500
replaced in part by the use of
imported natural gas.
0
2012

2017

Electricity
generation
is
dominated by coal and hydro, Source: IEA Energy Statistics 2019
which represent more than
80% of the installed capacity and power generation in 2017 (Figure 2). The main entity in North Macedonia
for electricity production is a Figure 2. Electricity production fuel mix for North Macedonia, 2017
state-owned
company
Elektrani
na
Severna
Hydro
21%
Makedonija (ESM), owning
and operating ~70% of the
Natural gas
total installed capacity. ESM is
Solar
15%
the owner of the two large
0.4%
coal fired thermal power
plants, Bitola and Oslomej.
Oil, 1%

Wind

2.0%
North Macedonia is relatively
Other
dependent on energy imports,
with only 44% of energy
consumed being produced
Biogas
1.0%
locally, and the remaining 64%
imported (with 6% exported
and
2%
inventories).
Coal
Petroleum fuels and natural
63%
gas are completely imported,
while coal and fuelwood are
almost solely domestically Source: State Statistics Office and IEA Energy Statistics
soured and one-third of electricity is imported from neighboring countries, particularly from Bulgaria and
Kosovo (Table 1).
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Table 1: Imports, exports and domestic production of main energy products 2018 (thousand toe)
Lignite

Total
petroleum
fuels

Natural gas

Biomass
(wood)

1101

209

0
116

Imports
4
Domestic
800
production
Exports
0
Source: State Statistical Office

Electricity

5

Pellets,
briquettes,
wood
residues
27.7

0

154

4.1

482

0

0

0.4

32

198

The transport sector is the greatest user of energy (38%), followed by households (25%), industry (22%),
commercial and public (11%) and agriculture (1%). %). Table 2 shows how the fuels are used across sectors
and Figure 3 illustrates the energy flows for key fuels and uses. This further emphasizes the large
contribution of coal and petroleum products, particularly diesel, to energy use.
Table 2: Use of main energy products by sectors, in 2018 (in %)
Lignite

LPG

Petrol

Kerosene

Diesel for
vehicles

Diesel for
heating

Heavy
fuel oil

Total use

100%

100%

100%

100%

100%

100%

100%

Energy transformation

98%

0%

0%

0%

0%

0%

20%

Industry

1%

14%

0%

0%

4%

33%

66%

Transportation

0%

69%

100%

100%

91%

0%

0%

Households

0%

8%

0%

0%

0%

8%

0%

Agriculture

0%

0%

0%

0%

1%

1%

5%

Other sectors (public mainly)

0%

8%

0%

0%

3%

57%

9%

Petcoke

Natural
gas

Biomass
(wood)

Pellets etc.

Derived
heat

Electricity

100%

100%

100%

100%

100%

100%

Total use
Energy transformation

0%

79%

0%

0%

0%

0%

100%

17%

1%

13%

1%

25%

Transportation

0%

0%

0%

0%

0%

0%

Households

0%

0%

96%

85%

73%

49%

Agriculture

0%

0%

1%

0%

0%

1%

Other sectors (public mainly)

0%

3%

2%

2%

26%

25%

Industry

Source: State Statistical Office
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Figure 3: 2018 energy flows in North Macedonia

Source: State Statistics Office
Most of the energy consumed by households comes from electricity (53%) and biomass in the form of
fuelwood (37%). Derived heat (district heating) is only operational in Skopje and is connected to around a
quarter of households in the city.iii

3.2. Environmental consequences of fuel use
The use of fuels – particularly fossil fuels – is associated with a range of environmental and social issues
or adverse ‘externalities’. Adverse externalities occur when the actions (e.g. fuel combustion) of firms or
individuals impose costs on others that the actors do not take into account in their decision-making. It is
commonly regarded that the main externalities from fossil fuel use are the generation of greenhouse
gases that contribute to global warming; air pollution from emissions of particulate matter, sulfur dioxide
and oxides of nitrogen; and traffic congestion and road accidents from the use of transport fuels.iv

3.2.1. Greenhouse gas emissions
According to the Third National Communication to the UNFCCC, climate change impacts on temperature
are already evident in the country, with conditions becoming hotter and drier. Climate change is also
expected to increase the frequency and intensity of heatwaves, drought and flood events.
It is forecast that there will be a continuous increase in temperature during the period 2025-2100.
Synthesized results from several models predict average increases in air temperatures in North
Macedonia to be 1.0°C by 2025, 1.9°C by 2050, 2.9°C by 2075, and 3.8°C by 2100.v
A decrease in annual precipitation is also predicted. Precipitation reductions are forecast for all four
seasons, with the maximum decrease in summer. The average sum of precipitation is expected to
decrease by 5% by 2050 and 13% by 2100.vi
These climate change impacts have many flow-on effects for the economy and society.
13

Agriculture, for example, covers almost 50% of North Macedonia’s surface area, contributes
approximately 9% of the country’s GDP and provides employment to 14% of the workforce.vii Less than
10% of agricultural land is irrigated and rural livelihoods are vulnerable to climatic factors, as annual crop
water deficits can reach up to 450 mm in some eastern regions. Agriculture is expected to be exposed to
prolonged heat waves, more severe droughts and floods, crop moisture deficits, especially during
summer, increased exposure to new pests and diseases. In some regions, without adaptation measures,
reduced yields of wheat of 21% between 2000 and 2025 and 25% between 2040 and 2050 and a reduction
in maize of 56% in 2025 and 86% in 2050 are predicted.viii
The potential impacts of climate change highlight the need to both adapt to the changing climate and
contribute to diminishing the severity of the impacts by reducing greenhouse gas emissions. All countries,
particularly open economies like North Macedonia, will also need to consider how to take advantage of
the changes to economic systems that are occurring as the world decarbonizes. As the European Union,
for example – a critical trading partner – moves to more sustainable production systems, they will demand
more environmentally friendly products and reduce demand for carbon-intense products, such as those
using fossil fuels.
The use and combustion of fuel generates over 70% of the greenhouse gas (GHG) emissions in North
Macedonia (Figure 5). GHG emissions have declined slightly in recent years (Error! Reference source not
found.) due to the reduction in the use of coal for power generation and the growth in the use of natural
gas for power and heating. Despite these promising gains, the continuing high use of coal and petroleum
products means the energy mix remains relatively emissions intensive (Figure 5).
Figure 4. Share of GHG emissions in North Macedonia by sector, 2016

Source: CAIT database (accessed from www.climatewatchdata.com)
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Figure 5: GHG emissions trends in North Macedonia

Source: CAIT database sourced through climatewatchdata.com
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Transport emissions in particular have grown rapidly, doubling in size since 2005 and contributing 19% of
the country’s emissions, the second largest source after electricity. North Macedonia’s transport sector is
more emissions-intensive than other countries in the region and transport demand is likely to continue to
grow.ix The high growth and high
Figure 6. Carbon intensity of energy supply, CO2/TPES,
emissions intensity is due to increasing
2017
vehicle ownership and road transit, as
3
well as the prevalence of old cars with
low or no emissions controls and low
2.5
availability of public transportation.
2

The waste sector has also experienced
consistent
growth
in
emissions,
contributing 12% of total GHG emissions.

1.5
1

0.5
The carbon-intensity of the fuel mix in
North Macedonia highlights the potential
0
for reducing emissions (Figure 6). In the
North
EU-28
Non-OECD EU
World
power sector, sharply declining costs of
Macedonia
and Eurasia
renewables and good solar irradiation
Source: IEA Energy Statistics, 2019
indicates the capacity for significant lowcost emissions reductions through increased deployment of renewable energy.x In other countries,
widespread use of mature technologies to capture emissions from landfill and waste treatment
demonstrate the possibility of further low-cost emissions reductions in the waste sector. There is also
strong potential in transport given the low level of fuel efficiency of the car fleet and the benefits that
model shift could bring to a heavily road-based sector.

3.2.2. Air pollution
Over two thirds of air pollution in North Macedonia is from domestic sources, with around 30%, from
transboundary contributions.xiii Domestically, fuel combustion is the primary contributor, with all fuels
contributing to varying degrees. Indeed, people living in the Western Balkans and Eastern Europe are
typically breathing more harmful air than their neighbors in Western Europe. The burning of solid fuels
(firewood and coal) for domestic heating and cooking, wide use of coal-fired power plants, industry, and
aging and increasing number of vehicle fleets are contributory factors to elevated concentrations of
ambient air pollution (AAP). Several areas in North Macedonia suffer from poor air quality, particularly
during winter, with concentrations significantly exceeding the global air quality guidelines established by
the World Health Organization.
Fossil fuel use results in both primary pollutants, emitted during fuel combustion, and secondary
pollutants, formed subsequently from chemical transformations from primary pollutants in the
atmosphere. Arguably the most important, in relation to human health effects, is fine particles or PM2.5
(particulate matter with a diameter less than 2.5 micrometers) as they permeate the bloodstream and
lungs. When combusted, fossil fuels can also emit sulfur dioxide (SO2) and nitrogen oxides (NOx) which
react in the atmosphere to form PM2.5.
Compared to other cities in Europe, cities in North Macedonia such as Tetovo, Skopje, and others have
substantially higher ambient concentrations of air pollution (Figure 7). Continuous monitoring in selected
North Macedonia’s cities found PM2.5 hourly concentrations of up 800 μg/m3, that is, more than 30 times
higher than the 24-hour mean set by the WHO guidelines to protect human health.xi
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Figure 7. Comparison of ambient concentrations of PM2.5 in selected cities in North Macedonia and
Europe

Source: WHO, 2018 https://maps.who.int/airpollution/

The detrimental health effects of PM2.5 are well documented, and it is one of the world’s leading causes
of illness and death, associated with increased risk of lung cancer, chronic obstructive pulmonary disease,
heart disease (from reduced blood supply), and stroke.xii Increased exposure to air pollution and its
associated health effects is also likely to increase the vulnerability of the affected population to the
COVID19 pandemic.xiii
The World Bank completed a study of air pollution in North Macedonia in 2019.xiv It estimated that about
1,600 people die prematurely every year as a result of exposure to AAP (PM2.5) in North Macedonia. The
total health burden is about twice as high as the burden in neighboring Kosovo and about 80 percent of
the total number of AAP-related deaths are from cardiovascular diseases.
The World Bank study estimated the economic cost associated with mortality from exposure to air
pollution in North Macedonia to be in the range of US$500–900 million annually, equivalent to 5.9–10.6
percent of gross domestic product (GDP) in 2019. The economic cost associated with health damage from
AAP in North Macedonia was estimated to be on average US$750 million, equivalent to 68.89 percent of
GDP in 2019. This valuation only quantifies economic impacts from premature mortality associated with
specific diseases. Other kinds of health impacts with associated costs, such as hospital stays, cost of illness,
and lost workdays, were not valued.
In 2015, total PM2.5
emissions in North
Macedonia
are
estimated to be
about 21 kilotons,
with
residential
combustion
contributing
48
percent and power
and heating plants
contributing
26
percent. Coal is
responsible for more
than 50 percent of

Figure 8. Annual emissions of PM2.5 in North Macedonia in 2015

Source: GAINS Model 2018.
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the emissions of PM2.5 from power plants, industry and residential combustion; and biomass is responsible
for the remaining residential PM2.5 emissions.
To understand the exposure of the population to air pollution, the World Bank study combined model
results of emission sources with population data. The resulting ‘source apportionment’ estimates indicate
that household’s use of fuelwood is by far the largest contributor to population weighted PM2.5 exposure.
This has important implications for the policy response, which are discussed in section 6.2.3.
As for other air pollutants, the major part of NOx emissions (41 percent) and SO2 (90 percent) emissions
comes from public electricity and heat production (mainly from coal), while the growing transport sector
plus stationary combustion in manufacturing industries and construction contribute 31 percent and 20
percent respectively. Public electricity and heat production are responsible for more than 90 percent of
SO2 emissions and is also a dominant source of emissions of lead (38 percent), mercury (45 percent) and
cadmium (49 percent).xv
The combustion of fuels is a major contributor to air pollution in North Macedonia, from both industry
and households, although, like in other Western Balkans countries, the residential sector is the largest
source of harmful PM2.5 emissions primarily due to the burning of fuelwood. Transport-based emissions
are gaining in prominence and, in contrast to residential heating, represent a perennial environmental
challenge. About half of the passenger cars and buses in North Macedonia belong to the high emission
category (Euro 0) with no emission control technology.

3.2.3. Other environmental damages from fuel use
This paper focuses on two of the largest environmental issues associated with fuel use in North Macedonia
– climate change and air pollution. The damages from these are also the most commonly priced into fuel
use. The use of fuel, however, also results in a range of other environmental harms that adversely affect
peoples’ welfare. Two major examples relate to the use of motor vehicles and have important effects on
welfare and the economy – traffic congestion and road accidents.
The mispricing of motor fuels, lack of availability of low-cost public transportation, and underfunding of
transport infrastructure mean that overconsumption of private car transportation affects firms and
households. For firms, congestion essentially shrinks business markets and increases production and
distribution costs.xvi For households, congestion extends commuting times and adversely affects health
(by increasing stress, higher blood pressure and lower physical activity).
Road accidents have numerous costs on society including medical expenses, legal and court costs, police
and fire services costs, property damage, economic output losses, and grief and suffering imposed on
victims, families, and friends.

4. Existing Environmental Fuel Taxation
4.1. Taxes affecting fuel use
The main taxes on fuel use are excises, VAT and tariffs. Excises on fuels and vehicles contributed around
6 percent of total government revenue in 2019 (Figure 9). In addition to the excise duties, energy and
fuels are also taxed by VAT and tariffs.3

3

Data was unavailable on the amount of VAT and tariff revenue from fuels.
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Figure 9. Source of Government Revenues in North Macedonia in 2019 (percent of revenue)
Personal income tax
Corporate income
9%
tax
6%
Other revenue
13%

Excise on tobacco
and alcohol
6%
Excise on fuels
and vehicles
6%

VAT
26%

Custom duties
3%
Social security
contributions
31%

Source: Ministry of Finance

4.1.1. Excise duties
Most energy products are subject to excise duties with the notable exceptions of coal and natural gas.
While these fuels are included in the Law on Excises, they are currently zero-rated. The excise rates are
generally lower than the minimum rates prescribed by the Energy Taxation Directive of the EU (see
Table 3). The difference is particularly evident for diesel fuel, which provides most of the excise duty
revenues. The national rate on unleaded petrol is almost equal to the EU minimum, while the national
rate on diesel is approximately 25% lower than the EU minimum. The national rate on diesel for heating
(red diesel) is almost five times higher than the EU minimum rate.
Table 3: Excise duty rates in North Macedonia and in EU Energy Taxation Directive
Leaded petrol
Unleaded petrol
Diesel as a motor fuel
Diesel for heating
Liquefied petroleum gas
Kerosene as a motor fuel
Kerosene for heating
Heavy fuel oil
Petroleum coke
Natural gas as a motor fuel
Natural gas for commercial and industrial use
Natural Gas for heating & elect. (business)
Natural Gas for heating & elect. (non-business)
Coal and Coke (for business)
Coal and Coke (for non-business)
Electricity (for business)

North Macedonia

EU Directive

Unit

0.397
0.353
0.246
0.1
0.08
0.179
0.036
0.002
1.376

0.421
0.359
0.33
0.021
0.125
0.33
0
0.015
NA

0
0
0
0
0
0
0

2.6
0.3
0.15
0.3
0.15
0.3
0.5

€ per litre
€ per litre
€ per litre
€ per litre
€ per kg
€ per litre
€ per litre
€ per kg
€ per Gj
€ per GJ
€ per GJ
€ per GJ
€ per GJ
€ per GJ
€ per GJ
€ per MWh
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Electricity (for non-business)
0
Source: Ministry of Finance of North Macedonia and European Commission

1

€ per MWh

The excise rates in North Macedonia are also (with the exception of motor fuels in Bulgaria and Romania)
lower than other countries in the region (Table 4).
Table 4: Excise duty rates in North Macedonia and neighboring countries.

Unleaded petrol

North
Macedonia
0.353
0.246

Serbia

Montenegro

Bulgaria

Romania

Slovenia

Unit

0.488

0.549

0.363

0.373

0.547

€ per litre

0.502

0.440

0.330

0.342

0.469

Diesel as a motor fuel
€ per litre
Diesel heating (non0.100
0.000
0.207
0.330
0.342
0.234
€ per litre
business)
Natural gas as a
0
0
0
0.43
2.78
3.74
€ per Gj
motor fuel
Natural Gas for
heating and
0
0
0
0.31
0.18
1.85
€ per Gj
electricity (for
business)
Natural Gas for
heating and
0
0
0
0
0.34
1.85
€ per Gj
electricity (for nonbusiness)
Coal and Coke (for
0
0
0.3
0.31
0.16
2.34
€ per Gj
business)
Coal and Coke (for
0
0
0.3
0.31
0.32
2.34
€ per Gj
non-business)
Source: European Commission, Serbia Ministry of finance, and Montenegro Customs Administration

As a result, diesel contributes the vast majority of revenue from fuel-related excise duties (Figure 10).
Total public revenues from excise duties on fuels was almost €300 million in 2019.
Figure 10. Composition of excise revenues from fuels in North Macedonia in 2019
Petrol
20%

LPG (vehicles)
3%
Diesel (heating)
2%

Diesel (vehicles)
75%

Source: Authors’ calculations, Ministry of Finance.
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The lower excise rate for diesel compared to petrol is one of the contributing factors to the rapid growth
in diesel use, which has expanded 2.5 times since 2010 (Figure 11). Currently, 71% of imported cars are
diesel-engine cars.
Figure 11: Consumption of main fuels in North Macedonia 2010-2019

Source: Ministry of Finance

4.1.2. Motor vehicle taxes
Until 2020, motor vehicles were also taxed by excise duties, but starting from 2020, they are subject to a
new tax on motor vehicles. The new tax also taxes vehicles on their first sale, but the formula for the tax
is different - the old excise duty was based on the value of the vehicle, the new tax is based on both the
value and the CO2 emissions of the vehicle.
More precisely, the old excise duty on motor vehicles was a progressive function of the value of the vehicle
(Table 5).
Table 5: Old excise duty rates on motor vehicles
Value of motor vehicle
(euros)
From

Excise duty
rate

To
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0

3000

0.0%

3000

4000

0.5%

4000

5000

1.0%

5000

6000

1.5%

6000

8500

2.0%

8500

10000

3.0%

10000

12000

3.0%

12000

14000

4.0%

14000

16000

6.0%

16000

18000

9.0%

18000

20000

11.5%

20000

22000

11.5%

22000

25000

13.5%

25000

30000

15.5%

30000

-

18.0%

Source: Ministry of Finance

The new motor vehicles tax is a function of the value of the vehicle, as well as the amount of the CO2
that the vehicle emits:
Motor Vehicle Tax = Value of Vehicle * Rate + CO2 Emission of Vehicle * Coefficient
Where the Rate is shown in Table 6, and the Coefficient is shown in Table 7.
Table 6: Rate based on vehicle value
Value of motor vehicle
(euros)

Rate

From

To

0

10000

0%

10000

12000

1%

12000

14000

2%

14000

16000

4%

16000

18000

6%

18000

20000

8%

20000

23000

10%

23000

26000

12%

26000

29000

14%

29000

32000

16%

32000

35000

17%

35000

40000

18%

40000

50000

19%

50000

-

20%

Source: Customs Administration of North Macedonia

Table 7: CO2 coefficient
CO2 emission of the vehicle
(grams/km)
From

To

0

0

Coefficient (denars/grams
CO2)
Petrol, LPG,
natural gas
Diesel
0

0

1

50

5

10

51

75

10

20

76

90

20

40

91

100

30

60

101

110

40

80

111

130

50

100

131

140

70

130

141

150

100

160

151

170

130

190

171

190

160

220

191

225

190

250

226

255

220

280

256

-

250

320

Source: Customs Administration of North Macedonia

The CO2 coefficients are planned to increase in 2021 by 25% and in 2022 by 50%.
Owners of motor vehicles pay an annual vehicle registration fee. For passenger motor vehicles, the fee is
based on the maximum motor power (in kW) and ranges from 70 denars (€1.15) to 210 denars (€3.25).
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Electric passenger cars are exempted from the fee. The revenues collected from this fee are earmarked
for the Ministry of Environment and Physical Planning and are to be used for financing environmental
projects.
At the time of the annual vehicle registration, owners of motor vehicles also pay a “road tax” charge for
use of public roads. The amount of the fee depends on the type of vehicle (passenger car, motorcycle,
bus, truck) and engine size, with larger fees for vehicles with larger engines.
Road tolls are also collected on some highways with the fee depending on the section of highway and
the type of vehicle. Toll revenue has corresponded to about 0.5% of GDP in recent years.xvii Revenue
collected from tolls and road taxes contribute to the construction and maintenance of roads.

4.1.3. Value Added Tax
In terms of Value Added Tax (VAT), the general treatment of energy products is that they are taxed with
the standard rate of 18%, as is common in neighboring countries. Several goods and services related to
energy, though, have a reduced VAT rate of 5%, including:
-

Agricultural mechanization;
Thermal solar systems and components;
Pellets, pellet stoves and pellet boilers;
Derived heat;
Transport of passengers and their accompanying luggage.

Of these five, just the transport of passengers and their luggage is listed in the EU VAT Directive as a
service to which the reduced rate may be applied. Agricultural mechanization, thermal solar systems and
pellets are not listed as eligible for the reduced rate, while for derived heat, the Directive states that
member states may apply a reduced rate to it, but only if no risk of distortion of competition exists, and
only after the European Commission approves.

4.1.4. Tariffs
Tariffs apply to imports from countries with which North Macedonia does not have a free-trade
agreement4. The tariffs on key fuels and the proportion of imports that attract tariffs are depicted in
Table 8.
Table 8: Imports of fuel products and tariff rates 2019
Fuel product

Tariff

Value of imports
(Euro million)
Diesel
0%
502
Petrol
20%
70
Coal, lignite and coke
0%
24
Natural gas
2%
71
Petroleum coke
0%
27
Peat
5%
2
Source: World Integrated Trade Solutions and World Bank calculations

Proportion of imports to
which tariffs apply
3%
0%
91%
97%
33%
0%

There is currently no tariff on diesel, while petrol carries a 20% tariff. While only 3% of imported diesel
comes from non-free trade countries, the difference in tariffs exacerbates the different treatment under
the excise system. If the tariff was increased to the rate on petrol (20%), €2.8 million in additional revenues
could be raised per year.
4

Trade with the European Union does not attract tariffs.
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While most of the imported coal and gas comes from countries with which there is no free trade
agreement, there is no tariff on coal but a 2% tariff on natural gas.
Both electric/hybrid vehicles and petrol/diesel vehicles attract the same tariff of 5%. Similarly, there is no
difference in the treatment of electric and combustion engine motorcycles/scooters, both have a 15%
tariff.
Other energy products have zero tariffs - electricity, solаr collectors, wood pellets and other similar
residue.

4.2. Subsidies and related measures
The government provides several types of subsidies related to energy.
While the North Macedonia Government has not provided direct fiscal support for fossil fuels, it has
provided public finance support to the state-owned power company, Elektroprivreda Makedonije
through state loan guarantees.xviii In 2017, total support was estimated to be €2.93 million, which converts
to around €1.2 per MWh. Overall subsidies targeted specifically to fossil fuels are limited and lower than
neighboring countries and parties to the Energy Community.
The Ministry of Labour and Social Policy gives subsidies for consumption of energy to household
recipients of the guaranteed minimum income scheme (the main social benefits scheme in the country).
The subsidy amounts to 1000 denars per month per household (€16) and is eligible for the 6 months
between October-March (when temperatures are lower). The subsidy is not conditional on using any
specific type of energy. In the first three months of 2020, the average monthly number of households that
received this subsidy was 26,724, implying that the average monthly amount of total energy subsidy paid
was 26,724,000 denars (€434,537), equal to €2.6 million per year
The Ministry of Environment and Physical Planning announced that it will start giving subsidies for airsourced heat pumps. Details of the program are not officially published, but the announcement was that
the measure will cover 10,000 households, who currently use solid or fossil fuels for heating, from areas
that are not covered by central heating with derived heat. The amount of subsidy will be 1000 euros per
household, and only households with income below 30,000 denars per month (€500, which is close to the
average income in the country) will be eligible.
The Ministry of Agriculture, Forestry and Water Economy provides subsidies for diesel fuel for agricultural
purposes. The measure is intended to cover 50% of the costs of fuel for agriculture, and the maximum
amount per household is 100,000 denars (€1600). The total amount of funds available for the measure is
250 million denars (€4 million) and approximately 55,000 households are covered.
The Ministry of Economy manages three subsidy programs supporting household energy efficiency:
1. Subsidies for pellet stoves. Up to 25,000 denars (€400) per household are given, and the total
amount of funds available for the program is 20 million denars (€330,000).
2. Subsidies for solar thermal collectors. Up to 30% of the costs of collectors are covered, not more
than 15,000 denars (€250) per household. The total amount of money available for the program
is 5 million denars (€80,000), and they are allocated on a first-come-first-serve basis.
3. Subsidies for PVC or aluminium windows. Up to 50% of the costs are covered, up to 25,000
denars (€400) per household. The total amount of money available for the program is 25 million
denars (€400,000), and they are allocated on a first-come-first-serve basis.
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Table 9: Subsidies for energy efficiency in North Macedonia in 2019

HHs
HHs
Total
applied awarded subsidies
(EUR)
Solar thermal
collectors
Windows
Pellet stoves
Total

1306
2471
1863

763
1503
932

97,560
486,421
226,996
810,977

Savings of
primary
energy
(MWh)

Price of saved
MWh of primary
energy over the
life span
(EUR/MWh)

3,358
575
10,350
14,283

6
54
4

Lowered
CO2
emissions
(t/year)
897
83
2,950
3,930

Life
span
(years)
15
30
15

Source: Ministry of Economy

Analysis undertaken by the Ministry of Economy indicates that the pellet stove program is the most costeffective compared to the solar thermal collector and window replacement programs ((Table 9).
The Ministry of Economy also provides subsidies related to vehicles:
1. Subsidies for installing engines on LPG, methane or other alternative fuels. This program covers
up to 50% of the costs for the installation, up to 18,000 denars per receiver (€300). In 2019, 15
million denars have been allocated for the program (€250,000), and they are disbursed on a firstcome-first-serve basis.
2. Subsidies for buying vehicles with electrical or hybrid engines. This program was introduced in
2019, with the amendments to the Law on Motor Vehicles, but the details of the program – to be
set out in secondary legislation – have not been officially announced. Certain earlier statements
were that the Ministry will give €5000 for purchasing electrical vehicles, and €3000 for hybrid
vehicles, covering in total 200 vehicles. There are currently 415,000 passenger motor vehicles in
North Macedonia.
3. Subsidies for replacing old vehicles for new. This program was also introduced in 2019, with the
amendments to the Law on Motor Vehicles, but the details of the program – to be set out in
secondary legislation – have not been officially announced. Previous statements were that the
Ministry will subsidize €2000-3000 per vehicle and that 200-500 vehicles will be covered. About
86% of passenger cars (~360,000) are more than 10 years old.xix
The North Macedonia Government’s energy law also includes measures to support renewable electricity
generation, through feed-in-tariffs. In 2017 the feed-in-tariff incentive paid to eligible producers was
almost €36 million.xx Figure 12 summarizes the proportion the feed-in-tariff incentive provided to specific
renewable energy technologies. The government’s 2018 Energy Law also introduced renewable energy
“premiums” to operate alongside existing Feed-in-Tariffs.xxi Premiums will be available to a subset of
renewable energy produces through competitive auctions, with a focus on wind and photovoltaic
electricity (i.e. hydropower and biomass/biogas are not eligible).
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Figure 12. Proportion of feed-in-tariff incentive paid to each eligible renewable energy technologies

in 2017

Wind power plants
28%

Solar power
plants
13%

Biogas power plants
26%

Hydro power plants
32%

Installation of solar
panels
1%

Source: Ministry of Economy, 2019xx

4.3. Related instruments
North Macedonia does not apply air pollution charges that have the measured or estimated emissions of
polluting substances as the tax base. Rather, emissions of industrial facilities are regulated through a
permit system that specify the emission limits in terms of concentrations of polluting substances. The
annual permit fee includes a flat charge per type of pollutant, which ranges from 4,000 denars (€64) for
dust to 9,000 denars (€144), e.g., for asbestos and heavy metals.xxii This basic charge rate is subject to a
penalty in the case that the company has exceeded the emissions limit during the past year.

5. Future direction of Environmental taxation
Across jurisdictions, tax rates, particularly excise rates, are an artifact of historical circumstances and are
rarely updated with the frequency required to keep pace with regulatory frameworks, markets and
technology. There is a growing effort from many jurisdictions, including the EU, to modernize the taxation
of energy products and to ensure that the frameworks are fit-for-purpose to achieve environmental and
social objectives, in addition to traditional economic objectives. The following sections highlight the
importance of getting prices right by factoring in environmental damage, the impacts of such reform and
the trajectory of the EU to reform its regulatory and tax frameworks.

5.1. Getting prices right
One of the most fundamental challenges to reducing pollution5 is the failure of markets to include the
cost of pollution into the cost of producing the products that cause the pollution. Firms that pollute can
often externalize the costs of that pollution onto wider society. As prices are not properly reflective of the
costs, resources are misallocated across the economy, undermining efficiency and wellbeing. If firms do
not face the costs of pollution, there is limited incentive for them to invest in reducing it.

5

In this paper, ‘pollution’ is used to refer to both GHG emissions and local air pollutants.
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This market failure can be addressed by placing a price on pollution through the tax system. By doing so,
firms have an economic incentive to reduce environmental damages. Such ‘corrective pricing’ should aim
to factor in environmental damages, such as climate change and air pollution, while removing subsidies
that artificially reduce the price of polluting products, such as fossil fuel subsidies. The next section
outlines why the tax system is particularly effective at pricing pollution and encouraging pollution
reduction at least-cost.

5.2. Using fiscal instruments to address environmental issues
Generally, a portfolio of policies is required to address the various barriers to action that may exist. Fiscal
instruments play a crucial role in the policy mix, ensuring the existence of incentives to address the
environmental externalities from the production and use of energy and have a number of advantages
over other forms of environmental regulation:xxiii
1. Market efficiency. Efficient markets require that prices reflect all costs of a good or service,
including costs imposed on third parties. There is broad agreement on the need for government
intervention to address such negative externalities. Promoting market efficiency does not seek to
stop the polluting activities but rather to internalize the marginal external costs of those activities.
As a result, the activity will continue only at the level that is socially desirable, helping to achieve
allocative efficiency.
2. Environmental effectiveness: pricing pollution incentivizes businesses to exploit all available
opportunities to reduce emissions from their operations. This includes opportunities not known
or understood by governments. Alternative policy options, such as command-and-control
regulation, generally focus on a more limited set of opportunities, as they are often predetermined by government.
3. Least cost to the economy: Businesses will seek to minimize the costs associated with their
pollution by investing in the most cost-effective emissions reduction solutions. Pricing
instruments establish a price on pollution and allow the market to identify and implement the
least cost solutions across the economy. Regulatory approaches, on the other hand, will generally
require all firms to achieve the same minimum standards, irrespective of each firm’s ability (and
associated cost) to achieve (or overachieve) that standard.
4. Ease of implementation. Pollution pricing6 can be implemented simply through adjusting the
existing excise system, or through placing the tax on the few entry points of fuel into the economy.
5. Raise revenue. Environmental taxes are a particularly efficient means for governments to raise
revenue. Environmental taxes have a lower marginal cost of public funds than traditional taxes on
labor and capital as they have a less distortionary effect on the economy.xxiv Thus, the impact on
GDP of raising revenue can be reduced by using environmental taxes. In addition, environmental
taxes can be placed on a few large upstream points of regulation, which covers all downstream
uses, including the informal sector. This makes environmental taxes difficult to evade. Direct taxes
(which tend to be the default revenue source in many countries) on the other hand need to be
collected from a vast number of individuals and struggle in covering the informal sector of
economies. More closely aligning the taxes on the formal and informal sectors reduces the
incentive to be part of the informal sector, with positive impacts on output.
Pollution pricing is typically implemented through the tax system (including using existing taxes such as
excise duties) or through an emissions trading system (ETS). A tax on emissions would set the value per
6

The term ‘pollution pricing’ is used to refer to pricing that reflects both greenhouse gas and/or air pollution
content.
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ton of emissions and allow the quantity to vary. Emissions trading systems set the quantity of emissions
and allow the value (price) to vary. Examples of emissions trading systems include the EU ETS for
greenhouse gases and the US ETS for sulfur dioxide emissions to address acid rain. The use of pollution
pricing is growing globally. For greenhouse gases, there are currently 61 explicit pricing initiatives
implemented or scheduled for implementation, covering 22 per cent of the world’s greenhouse gases
(Figure 13). These include 31 ETS and 30 carbon taxes. The number of initiatives has tripled over the last
ten years, while the share of global greenhouse gases covered has increased fourfold (Figure 14).
Figure 13. Map of regional, national and subnational carbon pricing initiatives implemented, scheduled
for implementation and under consideration (ETS and carbon tax)

Source: World Bank, 2020, State and Trends of Carbon Pricing, Washington DC
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Figure 14. Regional, national and subnational carbon pricing initiatives: share of global emissions
covered

Source: World Bank, 2020, State and Trends of Carbon Pricing, Washington DC
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5.3. EU direction on environmental taxation
Getting fuel prices right is growing in importance internationally as countries look to address
environmental impacts while promoting economic prosperity. This is particularly the case in the EU, where
pricing pollution for environmental, social and economic benefits underpins the European Commission’s
Green Deal, released in December 2019.xxv The Green Deal is “a roadmap to transform the EU into a
modern, resource-efficient and competitive economy”.xxvi It reflects the Commission’s commitment to
addressing climate change and other major environmental challenges.
The Commission’s Green Deal message is clear—all EU actions and policies will have to contribute to the
Green Deal’s objectives and all sectors need to play their part. In this regard, the Commission highlights
the need to re-think existing policies to ensure they are aligned with the new priorities.7 In particular, the
Green Deal highlights the need for well-designed tax reform, emphasizing the importance of sending the
right price signal and providing the right incentives. In this regard, the Green Deal, and linked Commission
proposals, provides the following insights on the future direction for specific taxes and sectors:
•

A revised Energy Taxation Directive would align energy taxation with related policies such as the
EU ETS and would likely include new elements to ensure energy products are taxed in line with
their energy content and GHG emissions.xxvi This would mean, for example, lower emissions
intensive fuels like natural gas, can be taxed more favorably than highly emissions intensive fuels,
like coal (Box 1). The Energy Community is investigating alignment of carbon pricing systems with
those of the EU to foster a level playing field in the context of regional and pan-European market
integration.

•

The EU ETS will continue to be central to achieving the EU’s emissions reduction target. The review
and refinements, planned to be completed by June 2021, will investigate ways to better use the
EU ETS, including investigating the potential to broaden coverage to new sectors (e.g. transport),
and re-thinking how allowances and revenue are distributed (Box 2).

•

Proposed Value Added Tax (VAT) amendments would improve flexibility but energy related goods
and intensive goods such as fuels, passenger vehicles and precious metals would not be eligible
for reduced VAT rates.8 (Box 3)

•

The EU is considering the use of a Carbon Border Adjustment (CBA) mechanism which would
increase the price of imports to the EU, where the exporter has a lower carbon cost than those
for comparable goods covered by the EU ETS.xxvii The purpose of a CBA mechanism is to ensure
that the price of imports into the EU reflect their carbon content in order to reduce the risk of
industrial production shifting to countries with less stringent climate regulation outside the EU,
known as “carbon leakage”.

•

Policies must reflect the environmental impact of products and services. For example, the Green
Deal specifically highlights the need for the price of transport to reflect the impact it has on the
environment and health. The Green Deal also proposes to strengthen existing air quality
legislation to better align it with WHO recommendations and to make sure industrial pollution
reduction polices are consistent with climate and energy policies.9

7

The Green Deal will be rolled-out through regulatory framework at both the EU and Member State level. As a
starting point, the Commission intends to legislate the EU’s 2050 climate neutral objective in law.
8
These products have a standard minimum VAT rate of 15%.
9
To help reduce local pollutant emissions to zero, in 2021 the Commission will adopt a ‘Zero pollution action plan’
for air, water and soil. This plan is intended to ensure the EU and Member States systematically review all policies
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Box 1: Revising the Energy Taxation Directive (ETD)
The Green Deal announces proposed revisions to the ETD10, building on its published evaluation of the ETD in
September 2019.xxviii The proposed revisions will focus on two main objectives:
1.

2.

Aligning energy taxation with related policies, particularly the EU ETS, the Renewables Directive, and the
Energy Efficiency Directive. Reform would ensure that emissions reductions and energy efficiency are
adequately promoted and that it provides adequate incentives to invest in clean technologies.
Updating and future-proofing the scope and structure of the ETD rates and rationalizing the use of
exemptions. Without an indexation mechanism, the Commission is concerned that the minimum tax rates
are no longer relevant, leading to a non-uniform and inefficient internal market.

Options to address these issues include revising minimum excise rates to account for inflation, energy content
and GHG emission; re-considering sectoral tax differentiation (e.g. motor fuel vs heating fuel); and reducing tax
exemptions11 that effectively act as fossil fuel subsidies.xxvi
Box 2: Background on the European Union Emissions Trading System (EU ETS)
The EU introduced an Emissions Trading System (ETS) in 2005 to help meet EU-wide GHG mitigation targets
cost-effectively. The EU ETS introduces a common carbon price signal across member country states (all EU
countries plus Iceland, Liechtenstein and Norway). The EU ETS covers around 45% of the EU’s GHG emissions
and applies to large installations in the power and manufacturing sectors. It is the largest ETS in operation and
has gone through several reforms since its introduction. Most recently, the EU ETS linked to the Swiss ETS,
effective January 2020—expanding its coverage and applicability. Installations covered by the EU ETS are
responsible for surrendering carbon units (‘allowances’) equal to the amount of emissions in a calendar year.
Allowances are generally purchased via auction. Allowance prices vary according to market factors (e.g. demand
and carbon unit availability) but prices in early 2020 were around €20.xxix Carbon prices paid by liable entities
are generally passed on through the supply chain to end users. Liable installations are also required to pay all
excise and taxes on fuels and other inputs in addition to any carbon price liabilities. In 2019, over €14.6 billion
in EU ETS revenue from allowance auctioning was raised across member states.
Source: International Carbon Action Partnershipxxx

Box 3: Amending the Value Added Tax (VAT) framework
The Green Deal promotes the adoption of the VAT rates proposed by the Commission in January 2018. The
Commission’s 2018 proposed adjustments are intended to give Member States greater flexibility in how they
can set VAT rates.xxxi Currently the EU VAT rules only provide member Country with limited and non-uniform
access to a reduced rate and access requires Commission approval. The Commission suggests that these rules
are too restrictive and distort competition. The proposed rules would create a more standardized framework
and would give all Member Countries with additional reduced rate options.xxxii Under the proposal, the list of
goods and services eligible for a reduced rate would be revised. Certain products, including fuel, passenger
vehicles, and precious metals, would not be eligible for the reduced VAT rates. While Member States would
have increased flexibility on setting individual VAT rates, the weighted average of all VAT rates must be at least
12%.

and regulations to achieve an aspirational goal of zero pollution. For air quality, the EU green deal promotes
alignment of standards with WHO recommendations, which does not necessarily mean zero pollution.
10
The ETD sets out the rules for taxing energy products used in transport and residential heating fuels, as well as
electricity.
11
Currently Member States apply highly divergent rates and offer a range of tax exemptions. These exemptions
increase market fragmentation and distort EU markets.
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5.4. Environmental taxation in the context of COVID-19
As well as seriously impacting the health of populations, COVID-19 presents major economic challenges,
including reduced growth, increased unemployment and poverty, and declining government revenue.
The initial focus of the response to COVID-19 is on the public health emergency, maintaining liquidity for
households and businesses, and humanitarian support for the worst affected. Following this, attention
turns to economic stimulus and recovery. The quality, content and strength of the stimulus packages will
determine both economic and environmental outcomes for decades to come.
Environmental tax reform presents opportunities to support a resilient and sustained economic recovery
from the COVID-19 crisis:
•

•

•

Green jobs: Recovery packages need to deliver short-term stimulus for jobs and demand, while
establishing the conditions for durable long-term prosperity. Such efforts require investments
that have high short- and long-term jobs multipliers, and support industries that have sustainable
long-term growth prospects. Global estimates show the high job creation potential of renewable
energy and energy efficiency: while US$1 million spending in fossil fuels would create 2.7 fulltime equivalent jobs (FTE), that same spending would create 7.5 FTE jobs in renewable energy
and 7.7 FTE jobs in energy efficiency. Thus each $1 million shifted from brown to green energy
would create a net increase of five jobs.xxxiii This is especially relevant for countries like North
Macedonia, which has consistently high unemployment. Globally, one estimate is that the wind
and solar sectors can create 52 million jobs over the next decade, far exceeding the estimated 27
million jobs lost in the transition out of the fossil fuel industry during the same period.xxxiv In
parallel, the energy efficiency industry can respond quickly to new incentives, scale up readily
available technologies, and create substantial savings and earnings for households and
businesses.xxxv Pricing pollution provides the necessary incentives to encourage investment in
these high-growth green job industries.
Green investment and economic resilience: The need for significant domestic and international
investment presents an opportunity to build the foundations for long term, sustainable economic
prosperity. Pollution pricing can help direct investments towards low-emissions technologies and
mobilize much needed revenue. By ensuring fuel prices capture both supply and environmental
costs, pollution pricing reduces the risks of locking-in carbon intensive capital. Such lock-in can
be very costly to reverse later. It also increases the risk of stranded assets and misses an
opportunity to realize the full benefits of sustainable growth. Pollution pricing can raise badly
needed revenue and contribute to the sustainable macro-fiscal frameworks needed for funding
social assistance and post-crisis recovery programs. Historic declines in commodity prices and
remittances and unprecedented reversals in capital flows have fueled a deep loss of confidence
and exacerbated vulnerability to other potential shocks. It is important for the recovery to make
society less vulnerable to future public health, environment and climate risks. Pricing in such risks
will direct financial capital and political focus towards a more resilient economy.
Increased revenue: The economic downturn presented by COVID-19 reduces government
revenue at the time they are most needed for expansionary fiscal policy. Tax revenue in North
Macedonia has already begun to slip. For example, total tax revenues in March were around 11%
lower compared to 2019.xxxvi Pollution pricing presents an opportunity to regain lost revenue and
strengthen macrofiscal frameworks to support debt and spending growth. This is particularly
relevant in the context of falling fossil fuel prices. Futures prices indicate that oil prices may
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remain low for several years. This would allow the government to capture some of the benefits
of low prices as revenue, while reducing the impact of reform on households and businesses.

6. Environmental taxation in North Macedonia
The previous sections describe how the world, and the EU in particular, are increasingly moving towards
pricing the damages caused by the production and use of fossil fuels to reduce emissions, stimulate
investment in new sectors and improve the efficiency of revenue-raising for governments. This section
expands on this to provide a high-level pathway for North Macedonia to move towards a framework that
improves environmental and economic outcomes by better reflecting externalities.

6.1. Pricing pollution12
North Macedonia has historically had access to relatively low-cost fossil fuels. While access to low-cost
energy has advantages, there are also environmental consequences. While existing environmental
legislation includes the “polluter pays principle”, there is a need to improve how this is implemented.xxxviii
In particular, existing pricing frameworks, including taxes, do not adequately reflect the relative costs of
environmental damages caused by the production and use of fossil fuels.
In line with the rationale outlined in section 5.1, pricing pollution would provide a number of benefits to
North Macedonia.
•
•
•

Raise revenue efficiently. Additional revenue could be used to address environmental and social
issues, and ease the impact of reform (see Box 7).
Reduce GHG and air pollution emissions, which would help achieve North Macedonia’s current
and future NDCs under the Paris Agreement, and contribute to improving air quality.
Stimulate investment and growth in new sectors. A price signal would encourage investment and
technological innovation towards more efficient and low-polluting technologies and practices and
stimulate growth in new sectors, such as renewable energy.

By providing a financial incentive to promote energy efficiency and increase the contribution of renewable
energy sources, pricing pollution also helps promote North Macedonia’s long-term energy security. This
is particularly important noting North Macedonia’s historical reliance on energy imports and the depletion
of domestic coal supplies, which underpin the majority of domestically produced power—coal resources
for the Bitola power station are nearing depletion and the Oslomej power station operates at limited
capacity due to depleted supplies from the adjacent Oslomej mine.xxxvii
Policy Finding 1 aligns with UNECE’s Recommendation 3.1 in its third Environmental Performance Review
for North Macedonia, which recommended the inclusion of financial incentives to complement the
existing regulatory framework, noting that North Macedonia does not apply charges based on measured
or estimated emissions.xxxviii

6.1.1. Excise duties
As highlighted in section 5.2, pollution pricing is typically implemented through a tax or an ETS, such as
the EU ETS (see Box 2). Both a tax and an ETS are effective tools to achieve environmental outcomes at
least cost. One option for implementing pollution pricing is through leveraging the existing tax system to

12

The term ‘pollution pricing’ is used to refer to pricing that reflects both greenhouse gas and/or air pollution
content.
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ensure that fossil fuel prices reflect their relative environmental damage. This implementation approach
can be used as a complement and/or a precursor to an ETS, if, for example, Noeth Macedonia should want
to join the EU ETS at some point in the future.. A number of countries have used existing tax systems to
price environmental damages (see Box 4). Mexico and Sweden both implemented pollution pricing
through their excise systems and most EU countries implement carbon taxes on transport fuels in this
way.l Ultimately, the type of instrument used, and the associated implementation approach, is less
important than ensuring that pollution is priced.
Box 4: Green Taxes in Chile
Since 2017, Chile has implemented green taxes on stationary and mobile sources. Environmental regulations
adopt the “polluter pays” principle to provide an incentive to reduce GHG and local air pollutants. The tax for
mobile sources is based on a vehicle’s fuel consumption and estimated NOx emissions rate. Stationary sources
are taxed at the point of combustion according to:
1.

Measured air pollution and the estimated damage caused by local pollutants (PM, NOx and SO2)

2.

Measured CO2 emissions and the estimate climate social costs associated with those emissions.

In 2018 the Green Taxes generated over €250 million, with around two thirds from stationary sources and one
third from mobile sources. All carbon revenues are allocated to the general budget.xlii

For North Macedonia, the fuel excise system can be easily adjusted to price pollution and is attractive for
five main reasons:
1. The frameworks and institutions already exist—the existing measurement, monitoring,
compliance and enforcement regimes could be used with minimal new administrative
requirements. This reduces the impact on both government institutions and the business
community.
2. Prices are set per unit of fuel (e.g. liter, GJ or kg), as opposed to VAT and tariffs, which are based
on value. This makes excise particularly effective at incorporating environmental externalities as
the environmental damages are related to the amount of fuel used not its commercial value.
3. The excise system is applied upstream of the point of combustion, which promotes simplicity (in
terms of emissions quantification and compliance), minimizes tax evasion and ensures that all
users are subject to environmental taxes, including the informal sector.13 However, applying
upstream compliance requires downstream tax adjustments to ensure air pollution controls at
individual installations are appropriately recognized (see section 6.2.3).
4. It would promote consistency with the direction of the EU, as highlighted in in the European
Commission’s Green Deal and proposed revisions to the ETD (see section 5.3).
5. It would provide a level of flexibility that would facilitate future adjustments. Implementing
through the excise system allows for a price signal to be established quickly, providing an early
signal to businesses and encouraging them to factor in environmental costs in investment
decisions. The sectors and fuels covered can be quickly adjusted through changes to excise rates.
If, for example, North Macedonia joined or linked to the EU ETS, the excise rates for fuels covered
by the ETS could be adjusted to ensure pollution is only charged once. Importantly, ahead of

13

In countries with large informal sectors, environmental tax reform can also boost economic activity by
encouraging a shift toward the formal economy. This is because unlike conventional taxes (such as those on labor
or profits), upstream fuel taxes capture the informal sector. Aligning taxes in the formal and informal sectors
reduces the incentive to be part of the informal economy.
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joining the EU ETS, it would provide businesses with crucial experience in managing a carbon price
in their operations.
Policy Finding 1: Use the excise system to introduce pollution pricing, so that fuel prices reflect their
relative environmental damage.
While North Macedonia’s excise duties on fuels already demonstrate an effort to address pollution, the
rates are not relative to environmental damage. Addressing this is critical to ensure fuel users receive the
right price signal. In this regard, the excise rate for diesel needs to be adjusted to better represent its
relative impacts, compared to alternative fuels, particularly petrol. An important part of this is the need
to correct existing distortions. The excise rate in North Macedonia for road diesel issignificantly below the
rate for unleaded petrol and the EU minimum rate for diesel, set out in the ETD.
Policy Finding 2: Bring base excise rates of diesel closer to the rate for petrol before or when applying
pollution pricing.
Policy Finding 2 could be partially achieved by moving diesel (and perhaps other fuels) to excise rates that
are more closely aligned with EU ETD Pricing pollution through the excise system requires determining a
rate that reflects the emissions (and corresponding damage) associated with the use of each fuel. Once a
price per pollutant is determined, the charge to be applied to the fuel is the pollution price multiplied by
an ‘emissions factor’ of that fuel, representing the carbon content in the fuel for GHG or the average
emissions from the fuel for air pollution. For GHGs, the formula14 is largely independent of the fuel’s use
(e.g. stationary vs transport) and can be summarized as:

The carbon price reflects the inferred climate damage costs per ton CO2. Examples of international
prices are provided in Table 10. Emission factors represent the amount of CO2 emissions per unit of
fuel.15
The calculation for air pollution is similar but is more dependent on how the fuel is used. This is described
in more detail in section 6.2.3, but there are two broad categories of use that have different impacts on
air pollutionxxiii:
1. Stationary: Air pollution from fossil fuels used in stationary sources, such as power generation,
leads to air quality issues.
2. Transport (e.g. motor vehicles): which includes impacts on air quality, traffic congestion,
accidents, and pavement damage. As discussed in section 3.2.3, this paper does not focus on
these other transport-related externalities, such as traffic congestion and road accidents,
although they can be priced through fuels in a similar way.
This simplified approach includes assumptions on fuel density (e.g. volume-mass conversions), calorific value
(which defines the energy content in an amount of fuel), and oxidation factor (if, for example, there is a potential
for incomplete fuel combustion).
14

15

While the most accurate way of determining emission factors and calorific values is by analyzing fuel/material samples in a
recognized laboratory, for simplicity default emission factors based on national or international averages are often used. For
example, the Intergovernmental Panel on Climate Change publishes default emission factors based on global averages.
Emission factor data base operated by the Task Force on National Greenhouse Gas Inventories: https://www.ipccnggip.iges.or.jp/EFDB/main.php
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The formula for air pollution is:

Air pollutants other than PM2.5, such as NOx and SO2, can also be priced in a similar way. The emissions
factors for each of air pollutant should represent the average pollution (or assumed pollution when
complying with minimum standards) from combusting an amount of a particular fuel for a certain activity
(e.g. stationary or transport). Emission factors for air pollutants have been developed by research
institutions and governments to assist with understanding current and future emissions levels. For
example, the Greenhouse gas - Air pollution Interactions and Synergies (GAINS) model developed by the
International Institute for Applied Systems Analysis includes country-specific emission factors for fuels
used in each sector.16 The GAINS model emission factors take into account existing pollution standards
and regulations in a country as well as the range of pollution control technologies implemented across
industry in that country.xxxix
While emission factors account for the average technologies in place, there is a need for policies to
recognize where better technologies are in place and to incentivize additional emissions reduction efforts
beyond the standard. That is, the policy design should allow for tax liabilities to be adjusted (e.g. by
providing rebates) in circumstances where control technologies have been implemented at an installation
resulting in emissions that are better than those reflected by standard emissions factors. This is
particularly important for air pollution at stationary sources, where there is a greater potential for
differentiation in pollution control between installations. Section 6.2.3 provides additional detail on
implementing a rebates system. Examples of air pollution prices for various jurisdictions are provided in
Table 10.
The addition to the fuel tax is the sum of the carbon and air pollution charges (see Box 5 for a worked
example):

16

GAINS covers around 180 regions globally. A region can be an individual country, a subnational region (e.g.
Chinese province), or a multinational regions (e.g. Northern Africa). GAINS represents up to 1,000 separate sources
of emissions in each region. Each of these sources is represented as a sector and an activity in that sector. For
combustion, these activities are the individual fuels.
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Box 5: Calculating the fuel tax adjustment
The following gives a practical example for calculating the fuel carbon charge and fuel air pollution charge for
coal. For simplicity, this example only includes CO2 and SO2.
Assumptions:
• Carbon price = €20 per ton CO2, which is in line with current prices in the EU ETS.
• CO2 emissions factor = 107 tons CO2 per TJ. (2006 IPCC Guidelines)xl
• Air pollution price = €130 per ton SO2, based on the price in Poland for illustrative purposes.
• SO2 emissions factor = 1.157 tons per TJ (2015 emissions factor for North Macedonia from GAINS).
The fuel carbon charge would be €2140 per TJ (20 × 107). The air pollution charge would be €150 (130 ×
1.157). The adjustment to the fuel tax to account for both CO2 and SO2 in this example would be €2290 per TJ
(2140 + 150) or ~€2.3 per GJ of coal.

Table 10: Example tax rate, coverage and revenue use for environmental tax systems in different
jurisdictions
Tax system

Combustion
pollutant
targeted

Approximate
pollutant price

Coverage

Use of revenues

Sweden SO2 tax

SO2

€3,300/ton
sulfur content
of fuel

All fuel inputs

General budget

Sweden nitrogen charge
(feebate)

NOX

€3,300/ton

Rebated to industry in
proportion to energy sales

France SO2 tax

SO2

€140/ton

SO2 and NOX

€130/ton

CO2

~€20/ton

Montenegro (ETS)
(Not yet implemented)

CO2

€24/ton
minimum

Latvia

CO2

€9/ton (€15 in
2022)

South Africa

CO2

€6/ton

Large thermal
power plants
Large combustion
sources
Combustion
sources >5MW
Large installations
Large power and
industrial
installations
Large power and
industrial
installations
Power, industry,
buildings and
transport

Poland SO2 and NOX
charges
EU ETS

General Budget
Earmarked to off-budget
environmental fund
Various
Earmarked to
environmental protection
fund
General budget

Various
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Figure 15. Prices in implemented carbon pricing initiatives

Source: World Bank, 2020, State and Trends of Carbon Pricing, Washington DC.
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Box 6: IMF framework for setting appropriate “corrective” taxes
The IMF’s Getting Energy Prices Right,xxiii highlights the importance of ensuring that fuel prices reflect the full
cost to society of their use. To this end, the IMF establishes a framework for estimating the size of the
“corrective” taxes, in which it includes three main components, accounting for:
•
•
•

the climate impacts resulting from the combustion of fossil fuels;
the air pollution impacts resulting from the combustion of fossil fuels at stationary sources (such as power
stations);
the air pollution, congestion, accident and road infrastructure impacts attributable to vehicles.

The framework provides insights into the magnitude of price changes required to ensure that pollution is
appropriately priced. For example, for North Macedonia, this framework suggests an increase in the coal price
of over €4 per GJ to account for damages to the climate and over €21 per GJ to account for damages associated
with air quality. The climate and local air quality damages caused by diesel is estimated to be around €0.34 per
liter.
Source: IMF, 2014, Getting Energy Prices Right.xli

Pricing pollution through the excise system applies the tax system upstream and thereby simplifies the
collection, reporting and enforcement while minimizing evasion. This approach prices all the fuel used in
the economy. However, a small portion of fuel will not be combusted; instead it is used as a feedstock –
an input in the manufacturing process of certain chemical products, such as fertilizers. As the fuel is not
combusted, there are no greenhouse gases or air pollutants emitted. However, only a tiny fraction of fuel
is consumed as a feedstock, such as a portion of the natural gas used in the chemical industry.
The use of fuel as a feedstock can be addressed through applying a rebate. Entities that can show the
amount of fuel they use as a feedstock (above a minimum threshold) would receive a corresponding
rebate.
Policy Finding 3: Provide a rebate for fuel used as a feedstock
An inevitable impact of pricing pollution is that fuel prices will increase, particularly for pollution intensive
fuels such as coal. While there are strategies to alleviate these impacts and help businesses and
households to adjust (see section 6.2.1), consideration should be given to implementing the changes over
time through a staged approach. This is a common practice with environmental tax reform, establishing a
price signal with a clear indication of future policy direction - so important for investment decisions - while
allowing the economy time to adjust to the policy reform.
Such an approach could increase the level of the excise in increments over time. For example, the carbon
price applied could start at a low level (such as €1-€5) then increase every few years by a set amount.
Providing clarity on the pathway in advance promotes policy certainty and supports investment.
Policy Finding 4: Introduce reforms through a staged approach

6.1.2. Other taxes and subsidies
While the excise system can be used to price pollution, other tax elements can be refined to ensure they
promote environmental outcomes and do not undermine incentives provided through the excise system.
The review of the tax system undertaken for this paper indicated limited issues on this front.
Consideration may want to be given to levelling the playing field across fuels under the tariff regime. This
mainly applies to natural gas which attracts a 2% tariff while coal has a zero tariff, and to petrol which
attracts a 20% tariff while diesel has a zero rate. With current trade patterns for motor fuels, this is a
minor concern, however, as tariffs apply to only 3% of diesel imports.
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Policy Finding 5: Consider updating tariffs to be consistent across fuels in order to prevent distortion
or dilution of the price signal provided through the excise system (or other environmental policies).
The tax on vehicles, with a growing proportion of the tax based on the greenhouse gas content, is a good
complement to pollution pricing as it helps incentivize the purchase of more efficient vehicles, while the
pollution pricing on fuels helps incentivize alternative forms of fuel and more efficient use of vehicles.

6.2. Other policy considerations
Environmental taxes can be a key policy for reducing GHG and air pollution emissions and for raising
revenue in an efficient manner. Other measures, however, will be needed to address other market failures
and barriers to reducing emissions, as well as to address emissions in sectors not covered by
environmental taxes (such as the waste sector). The revenue generated can be used to address some of
these policy considerations (see Box 7). This section identifies and discusses policy and sector specific
issues that need to be addressed as well as potential options for complementary measures.
Box 7: Using revenues generated from environmental taxes
Designed properly, pollution pricing can also be a valuable source of revenue. This is particularly important in
the current context as revenue from environmental taxes can contribute to the sustainable macro-fiscal
frameworks needed for funding social assistance and post-COVID-19 crisis recovery programs. Noting the
political and social sensitivities associated with “earmarking” revenue from environmental tax reform, access to
this revenue could instead be facilitated through hypothecation.17 The World Bank’s report on Using Carbon
Revenuesxlii identifies six main options for using revenues generated from environmental taxes.
1.

Assist individuals, households, or businesses with the transition through direct transfers or other policies and
programs. For example, where energy costs make up a larger share of lower-income households costs,
compared to higher-income households, revenue can be used to compensate lower income households (e.g.
through direct transfers)

2.

Finance additional policies or programs aimed at reducing emissions. For example, providing subsidies or
incentives for businesses or households to replace inefficient technologies or to switch to cleaner fuels.

3.

Address the potentially negative impacts of environmental taxes on the competitiveness of domestic
businesses. For example, providing energy intensive businesses with rebates (see section 6.2.1)

4.

Finance development objectives, such as education or health.

5.

Finance tax reforms to support increased economic growth.

6.

Finance public debt reduction.

In practice, countries do not need to choose only one option for revenue use but can implement a package of
spending initiatives.
Source: Adapted from World Bank’s Using Carbon Revenuexlii

How environmental tax revenue is used and communicated can play a critical role in achieving public
acceptance for the reform.xlii Box 8 summarizes how the use of environmental taxation revenue can help
garner public support for policy change.

17

Where revenue is linked to expenditure though communication rather than an enforcing legal structure, such as
legislation
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Box 8: Environmental taxation revenue use and public acceptance
Revenue use can be important in signaling the benefits of environmental taxation. Environmental taxation can
sometimes be associated with negative impacts, for instance increases in energy prices and competitiveness
impacts on some industries. The use of revenues from environmental taxes offers a chance to address some of
these concerns and to highlight the positive overall impacts.
Clearly creating a link between environmental taxation and the use of revenue can make the reform more
acceptable to stakeholders. This is because they are able to more clearly see what the revenues are funding. xliii
For example, in 2000 the Government of Ghana sought to increase the Value Added Tax rate from 10 percent
to 12.5 percent but faced heavy public opposition. In order to secure public acceptance, the government
committed 100 percent of the new revenues to a new Ghana Education Trust Fund, designed to fund
scholarships and educational infrastructure, primarily at the tertiary level. xliv
Public acceptance can be increased by using revenues from environmental taxation to address issues of high
public concern. In doing so policy makers can demonstrate the benefits of environmental taxation and draw a
clear line between the tax and the use of its revenue (e.g. environmental spending, air quality improvement
programs, tax breaks, rebates, and other public objectives). However, tax reforms or project spending can lack
visibility if their impacts and links to the source of revenue are not well communicated by policy makers. And
outcomes monitored and published.
Revenue spending should be targeted to issues of most relevance in the country. Aligning revenue use with
the low-carbon projects is likely to be more successful in countries where there is a high-level of concern for
climate change. However, in jurisdictions where climate change is a less immediate concern, focusing on nonclimate benefits may be preferred. For example, the proposed emissions levy in Costa Rica framed its core
narrative around addressing air pollution, as this was of greater concern to the public than climate change. xlv
Communicating the use of revenues from environmental taxation requires consideration of jurisdictionspecific factors and robust research. These revenues can provide a valuable tool for increasing the acceptability,
and ultimately the resilience, of environmental taxation. For this change to occur, however, it is essential that
the policy rationale and communication strategy are jointly considered from the outset of policy design.
Source: Adapted from the World Bank’s report, “Using Carbon Revenue”.xlii

6.2.1. Households and businesses
Two common concerns raised with fuel tax increases are the potential impact on households, particularly
poorer households, and on business competitiveness.
Impact on households
Data provided through household surveys can provide insights into the potential impact on households
of price increases. They can give an indication, for households of different income levels, of the amount
that households spend on fuel-related expenses.
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Table 11. Energy expenditure as a share
of total household energy expenditure
Stationary
Energy
expenditure

Expenditure
on electricity

Q1 (poorest)
14.0%
10.5%
Q2
16.2%
9.8%
Q3
17.1%
14.2%
Q4
22.6%
14.7%
Q5 (richest)
30.1%
19.0%
Source: World Bank, 2019, North Macedonia
Energy Affordability, World Bank, Washington DC

On average, households spend 13.8 percent of their
income on stationary energy with poorer households
spending a larger proportion of their income than
richer households.xlvi Richer households do, however,
spend a lot more on stationary energy overall (Table
11). The top 20 percent of households by income
spend double what the bottom 2 quintiles each
spend.

Household survey data indicates that a modest
amount of the revenue raised from the tax reform,
potentially in the range of 10-20%18, would be
sufficient to fully offset the tax increase for the
bottom 40% of households. An in-depth analysis of
household consumption patterns and price pass-through would, however, be needed to develop sound
estimates prior to implementation. However, it is noted that the potential impacts on power prices could
be managed through policy design. For example, a revenue-neutral “feebate” arrangements could be
implemented in the power sector to promote reductions in emissions intensity without resulting in
significant increases in electricity prices.
Impact on business competitiveness
Pollution pricing, along with complementary measures, can drive innovation, investment and substantial
growth in some sectors. The investment opportunities that arise can be considerable, as is the potential
for the development of new industries and innovation within existing ones. Some existing firms that are
especially pollution intense, however, fear they could face competitive challenges from two directions:
first, from lower polluting competitors with products easily substituted, and second from foreign
competitors that that do not face similar constraints on pollution. In the first case, the difference in
pollution costs as a result of pollution pricing is an accurate reflection of the difference in underlying
emissions. Thus, from an environmental policy perspective, such substitution is desirable—although
policymakers may still want to ensure a just transition for workers and firms in pollution-intensive
industries. On the other hand, a difference in pollution costs between domestic and foreign firms that
results from differential environment policies does not reflect underlying emissions. If domestic producers
lose market share to firms in countries with lower environmental standards, such “emissions leakage”
risks a lose-lose outcome: a loss of competitiveness or economic activity without an environmental gain.
There is, however, little evidence to date that environmental regulation has resulted in the relocation of
the production of goods and services or investment in these products to other countries.xlvii There may be
several reasons for this, including that many existing programs include protection for at-risk sectors, and
importantly that other factors (such as labor availability, exchange rates and infrastructure) are more
significant to investment decisions regarding location of production than environmental regulations.
Firms, even in energy-intensive sectors, may be able to deal with such cost increases by substituting
inputs, seeking efficiency gains, or innovating. In addition, the vast majority of North Macedonia’s trade
is with the European Union (63% of imports and 81% of exports in 2019)xlviii which has strong
environmental regulation. The risk of leakage, therefore, is likely to be low and so would the need be for
a policy response, particularly if reforms are implemented in a staged manner that allows businesses time
18

This range estimate is a short-term estimate and assumes full cost pass-through, no fuel switching and only
factors in direct effects (not indirect costs of price increases in non-energy goods).
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to adjust. Nonetheless, if the Government wanted to address this issue, there are a number of options
that seek to address the price impact while maintaining an incentive to reduce pollution. Such policies
need to be targeted to the most pollution-intense and trade-exposed industries. Two options are
particularly relevant:
1. Use some of the revenues raised to provide grants or concessional finance to businesses for
low-pollution technologies. By promoting substitution in favor of cleaner inputs, resource
efficiency, and green innovation, such support can preserve the price signals from an
environmental tax and generate additional abatement incentives for firms to reduce their
production costs and tax obligation. However, these interventions are unlikely to provide
immediate relief to pollution intensive and trade exposed industries following the introduction of
a tax and may not fully offset the additional tax burden or be deemed a fair compensation.
2. Provide output-based rebates on the tax. Firms in an industry could receive a uniform rebate per
unit of output. This would provide direct relief for the firms and reduce the price impact for
consumers, while maintaining an incentive to reduce emissions. Importantly, the most efficient
firms may actually gain from the policy, providing political support. By dampening the price
impact, however, (as firms only pay for and potentially pass on costs above the rebate), it would
also dampen the demand-side response, resulting in less emissions reductions.
It is important to note that exemptions, despite their frequent use, appear the least efficient way to
preserve competitiveness and may be counterproductive in the longer run.xlix
The World Bank could assist the Government of North Macedonia to assess the impacts of the reform on
business, by using an economy-wide model, such as a computable general equilibrium model, to provide
insight into the possible impacts on employment and on trade flows between sectors and internationally.
Policy Finding 6: Use a portion of the environmental tax revenue to compensate low-income
households

6.2.2. Climate Change
Carbon pricing is a particularly effective instrument for addressing the climate externality and incentivizing
emissions reductions at least-cost. However, additional policies will be needed to reduce emissions in
sectors outside the carbon price (i.e. non-fuel emissions such as from waste and agriculture) and to
address several barriers that exist to cost-effective mitigation.
Adapted from the World Bank’s Carbon Tax Guidel, Table 12 summarizes three important barriers to
emissions mitigation and the potential instruments to address these barriers. Ultimately, the optimal suite
of policies for a jurisdiction is dependent on the prevalence of each of these barriers as well as the sources
of emissions in the jurisdiction, the national circumstance and the overarching policy objectives. However,
it is clear that a “menu” of instruments is required to reduce emissions. Energy efficiency is often used as
an example of a mitigation option that, while cost effective, fails to be implemented because of other
barriers, such as a lack of information about a product’s energy efficiency or the associated cost savings.
Underinvestment can also occur where agents do not reap the benefits of their investments in energy
efficiency. For example, there is limited incentive for a landlord to install energy efficient appliances if it
is the tenant, not the landlord, that pays the electricity bill.
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Table 12: Emission Mitigation Issues and Policy Tools
Problem

Lack of incentives

Insufficient
information or
technology

Insufficient
information
distribution

Explanation
Absence of incentives to change current
(high-emissions) behavior. This may be
due to the high costs of mitigation options
and the fact that emitters are not
responsible for the externalities caused by
emissions.
Lack of understanding of the sources and
causes of emissions, or absence of
technologies to reduce emissions from
these sources or strategies to address
underlying causes.

Although information exists, individual
decision makers in the private and public
sectors (consumers, producers, public
administrators) do not have the
information needed to make informed
decisions.

Market Failure

Environmental externalities

Example
instruments to
address problem
Fiscal instruments
(e.g. Carbon tax, ETS);
subsidies; and
command and
control.

Research programs
sponsored by
Information creation / innovation
government; research
as a public good
grants; and patent
protection;
Public information
campaigns; labeling
requirements; energy
efficiency standards;
institutional support
Incomplete access to/ possession
programs for
of information
technological best
practice
dissemination; and
technology transfer
schemes

For North Macedonia, additional measures to reduce emissions may be warranted in the waste and
transport sectors given their growing contributions to emissions and their particular characteristics. The
transport sector is discussed in section 6.2.5.
Methane is the main greenhouse gas from the waste sector, which occurs as waste decomposes.
International experience demonstrates that methane can be captured at low cost from both wastewater
treatment plants and landfills. Once captured, the methane can be used to generate electricity and
thereby income (or cost savings) and provide a valuable, domestically-sourced form of energy. While a
carbon price can be used to incentivize this form of emissions reductions at wastewater plants, it is more
difficult with landfills. This is because of the long timeframe over which emissions occur and landfill
operators (often local authorities) are responsible for managing waste deposited by many individuals.
That is, emissions occurring today are a result of the decomposition of waste that has been deposited
over the last few decades. This makes it difficult for landfill operators to appropriately charge landfill users
at the time the waste is deposited to recoup the costs associated with a tax on GHG emissions. As a result,
it can be simpler and just as effective (given the high level of knowledge about the emissions reduction
options and technologies) to simply regulate emission control technologies at waste sites, such as
mandatory methane capture.
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6.2.3. Air pollution
As identified in section 3.2.2, air pollution is a significant problem in North Macedonia. No single policy
can address domestic air pollution on its own. An effective response requires a strategic and integrated
approach that reflects regional (e.g. urban vs rural) and sector specific issues. Policies also need to be
conscious of the transboundary nature of air pollution and the importance of regional solutions. In
recognition of the transboundary contributions to AAP, North Macedonia should continue to collaborate
with neighboring countries to share knowledge, experience and alignment of policy reform.
Environmental taxation forms an important part of the policy mix to effectively reduce AAP, but should
be used to complement other economic, and command-and-control instruments, such as emissions
standards and other regulatory measures. A good example of this is the complexity of delivering PM2.5
emission reductions, which needs targeted, source-specific policies in addition to pollution taxes, noting
the geographic and seasonal aspects, the contribution from non-combustion sources and the interaction
of other pollutants from fuel combustion.
Further, because of the potential impact of policies on low-income households, policies and interventions
to reduce air pollution need to actively consider any adverse impacts on poor and vulnerable
communities.
An important example of the above issues is the use of wood for heating by households. Residential use
of wood for heating is a major contributor to air pollution in North Macedonia and needs to be directly
addressed to improve air quality. A large proportion of wood is traded informally, which means it is
difficult to reduce demand for wood through fiscal instruments (wood products are largely excluded from
excise charges across the EU). Further, even if wood could be taxed, pricing wood used as fuel would likely
adversely impact on low income households, who are major users of wood as a heating fuel.
This points to the need for additional policy to address air pollution from fuelwood. A portion of the
additional revenue from the tax reform could be used to assist low income households transition to more
efficient, and lower polluting, forms of heating. This could include important short-term measures, such
as transitioning to more efficient wood or pellet stoves or longer-term transitions to district heating (in
urban centers), natural gas or electricity. Electricity has a number of advantages, noting continued
improvements in heating efficiencies, the prevalence of existing distribution infrastructure, and the ability
(and long-term global decarbonization trajectories) to achieve zero emission electricity. The fiscal reforms
outlined in this paper would help transition the electricity sector to cleaner forms of energy over time.
While not as high a priority, the government could also consider funding specific measures targeting
industrial stationary sources and mobile sources. Box 9 summarizes some of the main potential uses of
revenue acquired through pollution pricing to address air quality. It is important to note that a range of
reforms are needed to sustainably address air quality, such as those outlined in the World Bank’s report
on air pollution in North Macedonia.xiv
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Box 9: Example pollution reduction measures that could be funded from environmental taxation revenue
In addition to highlighting the need for North Macedonia to align its industrial emissions standards with the EU,
the World Bank’s 2019 report on Air Pollution Management in North Macedonia recommended a number of
measures to promote air pollution from domestic heating, stationary sources, and mobile sources. The following
are examples taken from that report, which could be funded by additional revenue obtained from
environmental taxation.
Domestic heating: Implement a program (initially as a pilot) to subsidize replacement of traditional stoves with
more efficient ones. Similar programs have proven to be successful in other countries with similar domestic
heating issues (e.g. Mongolia). In addition, all new household stoves and boilers burning fuelwood should meet
the stringent standards of the Ecodesign Directive of the European Union (EU).
Stationary sources: Provide incentives to smaller industrial facilities to strengthen how they manage air
pollution.
Mobile sources: Finance a program to facilitate vehicle emissions testing to ensure that all vehicles meet air
quality standards at the time of vehicle registration.
Source: World Bank’s 2019 report on Air Pollution Management in North Macedonia

As highlighted in section 6.1.1, one of the benefits of using the excise system is the simplicity associated
with applying the point of regulation upstream of the point of combustion. In this way default charges are
applied through the excise system to reflect the emissions from the combustion of fuels before any
emission control technologies are applied. While emissions control technologies are generally not applied
for GHG management, they are for air pollution (e.g. the flue gas from combustion at a power plant). 19 As
a result, and as discussed in section 6.1.1, it is critical that the tax reform allows recognition of air pollution
control measures (e.g. sulfur dioxide scrubbers) to incentivize new controls. This can be done by providing
rebates to operators that are able to demonstrate (e.g. through the use of continuous emissions
monitoring technologies) a reduction in air pollutants. For example, a company can be provided with a
tax rebate when it installs highly efficient abatement technologies like scrubbers for sulfur dioxide (SO2),
low nitrogen oxide (NOx) burners, or electrostatic precipitators to capture dust particles. Where such tax
rebates exist (such as those on the SO2 tax in Sweden), requesting entities must provide proof that the
applicable technology has been deployed. These rebates are essentially tax adjustments to ensure an
installation’s tax liabilities match its real-world emissions. This approach of taxation using defaults is
standard in tax policy—many countries use it for Personal Income Taxation. As the burden of proof is with
the regulated entity, this approach eases the administrative burden on the government, noting that there
will be minimum institutional and resource requirements to implement a rebate program. Rebates are
most applicable at large stationary pollution sources, which have a greater ability to implement pollution
control measures and the resources and capability required to demonstrate pollution reductions to the
government.
Policy Finding 7: Implement a rebate system for larger stationary sources to recognize existing air
pollution controls and to incentivize new controls.

6.2.4. Electricity
As a result of pricing pollution, the price of fossil fuels, particularly coal, will increase. This will have two
important effects for the electricity sector:

19

Post-combustion controls are generally not possible with combustion-related GHG emissions. The notable
exception is Carbon Capture and Storage (CCS).
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1. Electricity prices will increase in the short to medium term, noting that coal is responsible for
about 60 percent of electricity generation in North Macedonia. Consumer electricity price
increases would occur to the extent that the power market is liberalized, and prices reflect the
marginal costs of electricity generation. As of 2018, almost half of North Macedonia’s power
consumption was covered by the open electricity market.xxxviii Given this, it is not immediately
clear how much of the cost increase would flow through to end consumers.
2. Coal power, either existing or new, could be displaced as alternatives become relatively cheaper.
While electricity consumption has been decreasing in recent years, and higher prices can dampen
consumption, electricity demand is expected to increase in the coming decades.xxxvii While it is uncertain
how the generation mix would change, there are two options that warrant discussion because of their
potential impacts—increase in imports or an increase in domestic renewable energy.
Risk of increased electricity imports
Currently, North Macedonia imports around 30% of its electricity requirements. A reduction in coal power
and an increase in demand could put pressure to increase the amount of imported electricity. This would
have two important implications.20 The first would be a reduction of energy security, increasing North
Macedonia’s reliance on foreign generation and potentially exporting income and economic activity that
could have otherwise taken place domestically. The second is that if the imported electricity comes from
a high-emitting source, such as coal, there would be minimal (or zero) environmental benefit. Given the
high proportion of coal generation in neighboring exporting countries (particularly Kosovo, Serbia, Bosnia
and Herzegovina and Bulgaria), the risk of importing coal power is real.
One approach to address the risk of such emissions leakage21 is to apply an equivalent pollution pricing
regime to imported electricity. Such pricing, sometimes referred to as carbon border adjustments (CBA),
are relatively novel, but have been implemented in California which applies a carbon price to imported
electricity, and is currently being considered by the European Commission. Such a measure would increase
the price of imported emissions-intensive electricity where it faces a lower pollution cost than
domestically produced electricity. This approach provides a market solution to ensure emission impacts
are appropriately accounted for in imported electricity (or other commodities) and thereby minimizing
the risk of emissions leakage. However, there is a need for careful implementation with concerns around
the potential for gaming. These concerns have been raised in California where there is potential for higher
emissions electricity to simply be redirected away from the Californian market (which would result in
similar emission leakage issues).
An alternative approach to address the risk is to promote a coordinated regional approach to emissions
reduction policy. Such an approach would seek to have aligned, but not identical, emissions reduction
policies across power connected countries. This approach would be broadly consistent with the objectives
of the Energy Community and there could be potential to promote coordination with other Contracting
Parties.

20

Greater imports could also lead to a widening of the current account deficit and potentially higher pressure on
the pegged exchange rate.
21
Emissions leakage refers to the risk of production (in this case electricity generation) being relocated to other
countries with laxer emission constraints. This could lead to an increase in total emissions.
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Increase in domestic renewable energy
An increase in renewable electricity generation can reduce pollution, increase North Macedonia’s energy
independence, and facilitate economic development and employment in the renewable energy supply
chain. North Macedonia is well placed to increase the proportion of electricity produced from renewable
sources—it has large potential capacity of renewable resources and an existing base that promote
continued reliability and security of the electricity system.
The International Renewable Energy Agency (IRENA) estimates that North Macedonia has over 8GW of
technical potential capacity of renewable electricity, from solar and wind.li Of this, around 2GW is
considered potentially cost competitive, with utility scale solar PV accounting for 1.2 GW and 680 MW
from hydro (while wind has a high technical potential, it is relatively expensive in the near term). This is
significant considering total installed capacity in North Macedonia (from all sources) is just over 2GW,
noting the majority of this is from non-intermittent sources (i.e. coal and hydro) with higher output
potential (i.e. capacity factors) than solar or wind.xxxvii Even after accounting for the intermittent nature of
solar and wind, this capacity potential implies that North Macedonia has a large renewable resource base
to help replace declining shares of fossil fuel based power and meet future energy demand growth.
Further, North Macedonia’s large existing hydroelectricity resource coupled with planned improvements
to natural gas access (e.g. potential Greece supply source from 2022), would support the growth of
intermittent renewable power.
Existing renewable energy support programs
When implementing environmental tax reform, it is important to consider how it will interact with existing
environment and energy policies. This is particularly relevant for the existing feed-in-tariffs and premiums,
which are aimed at transitioning electricity away from fossil fuels. While feed-in-tariffs are useful in
providing cash-flow certainty and increasing uptake of specific technologies, they can be less efficient and
tend to have higher costs, compared to pollution pricing (technologies must be chosen upfront and it is
difficult to determine the optimal feed-in-tariff rate). Over time and once costs in the power sector are
fully reflected in consumer prices (through market liberalization), it may be preferable to transition to
pollution pricing as the key driver of clean energy. These policies have characteristics that support such a
transition. As the pollution price increases, the amount of feed-in-tariff or contract premium that will be
needed to support renewables will diminish (assuming cost reflective power pricing), until ultimately no
such premium (or tariff) is needed. By maintaining the existing policies, such an approach supports the
investment certainty so crucial for large scale investments in the power sector.
Policy Finding 8: Retain existing premium support scheme for renewable energy sources in the shortmedium term to promote investment certainty, but evaluate its role over time.
Price pass-through in the electricity sector
The full effect of pollution pricing in the power sector is gained when the pollution price flows through to
affect the decisions that influence how electricity is produced and consumed. These decisions include
which generators are dispatched, investment in generation assets and the level of consumption. The
electricity sector in North Macedonia is progressively liberalising, with an increasing share of the sector
facing competitive market pricing and thereby reflective of underlying costs, including – potentially –
pollution pricing. While it is beyond the scope of this paper to assess the potential for cost pass-through
in the power sector, this would need to be considered prior to implementation. There are a range of ways
that the design of the reform can be tweaked to address any barriers that remain.lii
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Managing the transition
Transitioning the economy away from emissions-intensive industries and growing new, greener industries
changes the demand for skills and labor, presenting structural adjustment challenges. Some regions will
be better placed to deal with the impact of such changes than others. For instance, more diversified
regions with lower rates of unemployment and more substitutable skills will be better able to transition
displaced workers to other types of employment. Such concerns are likely to be most relevant in the coal
industry where the extraction and use of coal are concentrated geographically. A tangible example is the
potential decommissioning of the Oslomej Thermal Power Plant (and the adjacent coal mine). This
transition is inevitable as the existing fleet of thermal power plants reach the end of their technical and
economic lives and the move to cleaner energy progresses.
To alleviate the negative impact on sectors or regions less able to transition to a lower carbon economy,
a range of policies can be used. Such policies can help workers transition to other employment or seek to
boost local economies and therefore job opportunities. One example of a supported transition comes
from Germany’s ongoing efforts to manage potential social impacts of the phasedown of its coal
consumption. To manage the impact of this phasedown, Germany implemented a variety of supportive
policies, including early retirement support, retraining programs, and support for economic development.
The success of these policies indicates that early planning is important, that affected workers should be
involved in the planning, and that structural support should be offered to affected regions and workers
rather than companies to ensure transition toward more efficient and sustainable industries.

6.2.5. Transport
Transport presents a number of unique challenges that cannot be addressed by fiscal instruments alone.
This is partially due to the long timeframes for fleet turnover, but also due to a range of other barriers,
including misaligned incentives (e.g. between individual costs and economic benefits or car manufacturers
and car users), the small cost of emissions relative to vehicle costs, and the need for substantial public
infrastructure requirements (e.g. access to lower emission mode of transport).liii Below are three examples
of transport-specific complementary policies relevant to North Macedonia.
1. Promote modal shift. Promote access to lower emission modes of transport. This could include
short term measures such as rolling out low emission buses or ultimately fast-charging electric
buses or improved rail and public transport access. Transport electrification provides greater
benefits as electricity grids are decarbonized over time.
2. Improved testing of existing vehicle emissions. Ensure standards reflect emissions impacts and
those standards are enforced (e.g. through vehicle emission testing integrated with
roadworthiness inspections).
3. Improve the emissions performance of the vehicle fleet. This can be done through tweaking
existing charges, such as registration and road user charges, to have a greater focus on
environmental impact (through, for example, basing charges on emissions or fuel efficiency). It
would also be important to continue to raise the minimum standard of vehicles imported into
the country (currently Euro 4 for used and Euro 5 for new cars).
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Policy Finding 9: Consider complementary measures that, in conjunction with the proposed tax
reform, will support decarbonization and air quality improvements across the economy.

6.3. Indicative impacts from pricing pollution through the excise system
This section presents the results of a high-level analysis undertaken to test the impacts from applying an
environmental tax to the excise rates for primary fuels. The analysis provides indicative estimates of the
potential impacts on five key indicators:
1.
2.
3.
4.

Fuel prices
Fuel consumption
Government revenue
Emissions—GHG emissions and air pollution emissions.

6.3.1. Overview
While prices should ideally reflect all the environmental damages created by a product’s use, for the
purposes of analysis, a carbon price was used to provide indicative estimates of impacts. This approach
provides a reasonable proxy to test the impacts of increasing the price of fuels relative to their damage.
In this way, the adjustment to the price of each fuel reflects the relative climate damage of each fuel
because the tax applied is proportional to the embodied carbon content of each fuel. Incorporating a
carbon price will also usually yield air pollution benefits, particularly for industrial emitters. Importantly,
this analysis is intended to provide an indicative estimate of the direction and magnitude of impacts on
key indicators. It is not intended to be a forecast of specific price, emissions or revenue impacts. Further
detailed economic modelling would be required to provide more detailed and comprehensive results.
The analysis established a baseline (referred to as Business-as-usual, or BAU), which reflects the existing
excise rates in North Macedonia (but not the temporary excise increases from April 2020).22 The BAU
outcomes are compared against the outcomes where a carbon price is added to the existing excise rates.
Two carbon price assumptions were analyzed:
1. A carbon price of €5 per metric ton of CO2.
2. A carbon price of €20 per metric ton of CO2, consistent with the EU ETS price
For the purpose of the analysis, the carbon price is introduced in 2021 and is applied in addition to the
existing excise rate over a 10-year period. The analysis uses a modelling tool developed by the World Bank
and International Monetary Fund. The tool uses the relative fuel price impacts resulting from changes in
the excise rates to project fuel use in major sectors23 based on assumptions on economic growth, price
responsiveness24 of fuel use, the rate of technological change25, and changes in future international energy
prices. Additional detail on the modelling is provided at Appendix A. The main inputs and assumptions are
summarized in Appendix B.

22

The Government of North Macedonia temporarily increased the excise on diesel for heating and petrol in April
2020 to boost revenues during the COVID-19 crisis. This adjustment is temporary and is due to return to pre-crisis
levels by the end of the year.
23
Power, industrial, transport, and household sectors
24
Income elasticity of demand (i.e. the percent increase in demand for a product per one percent increase in
income) and own-price elasticity of demand for electricity and other fuel products
25
Technological change affects energy efficiency and the productivity of different energy sources
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Table 13 summarizes the corresponding absolute increase to the fuel excise rates for key fuels for a €5
and €20 carbon price. As highlighted in section 6.1.1, existing fuel excise rates are currently set in a way
that does not reflect the relative environmental damages of fuels. As a result, adding a carbon price
consistently across fuels will result in a larger proportional increase in fuels that currently have an excise
rate that is relatively low compared to the fuel’s carbon content. To illustrate this, Table 14 summarizes
the increases resulting from a €5 and €20 carbon price as a percentage of the existing rates. The largest
percentage increase is for heavy fuel oil, which has an existing rate considerably lower than other fuels
(on an energy content or carbon basis) and almost an order of magnitude lower than the current ETD
minimum excise rates. An upward adjustment would better align the heavy fuel oil excise rates applied in
the EU.
Table 13: Adjustment to fuel excise rate to apply carbon price of €5 and €20
Fuel

Units

Low carbon price

High carbon
price

€5

€ 20

Motor fuels
Leaded petrol

Euro per 1000 litres

€ 11.5

€ 45.9

Unleaded petrol

Euro per 1000 litres

€ 11.5

€ 45.9

Diesel

Euro per 1000 litres

€ 13.4

€ 53.5

Kerosene

Euro per 1000 litres

€ 12.7

€ 50.9

LPG

Euro per 1000 kilograms

€ 14.9

€ 59.7

Euro per 1000 litres

€ 13.4

€ 53.5

Heavy fuel oil

Euro per 1000 kilos

€ 14.1

€ 56.6

Kerosene

Euro per 1000 litres

€ 12.7

€ 50.9

LPG

Euro per 1000 kilograms

€ 14.9

€ 59.7

Natural Gas

Euro per gigajoule

€ 0.3

€ 1.1

Euro per gigajoule
Euro per gigajoule

€ 0.5

€ 2.1

€ 0.5

€ 2.0

Heating
Diesel

Coal and Coke
Petroleum Coke

Table 14: Increase in excise of selected fuels under different carbon prices as a percentage of the
existing North Macedonia excise rates
Units

Existing North
Macedonia rates

€5 per tonne
CO2

€20 per
tonne CO2

Leaded petrol

Euro per litre

0.397

3%

12%

Unleaded petrol

Euro per litre

0.353

3%

13%

Diesel as a motor fuel

Euro per litre

0.246

5%

22%

Diesel for heating

Euro per litre

0.1

13%

54%

Kerosene as a motor fuel

Euro per litre

0.179

7%

28%

Kerosene for heating

Euro per litre

0.036

35%

141%

Heavy fuel oil

Euro per kilogram

0.002

Petroleum coke

Euro per gigajoule

1.376

707%
35%

2830%
142%
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6.3.2.

Energy prices

North Macedonia has access to relatively low-cost energy, in the form of domestic coal. As a result of
this, in combination with historically low energy taxes, electricity prices in North Macedonia are lower
than other countries in the region.xxxvii Applying a carbon price to existing excise rates will cause the price
of carbon-intensive fuels to increase. The size of the price increase is dependent on the level of the carbon
price and the carbon intensity of the fuel (Figure 16).
Figure 16: Indicative energy prices in 2025 (in real terms) with carbon prices added to the existing excise
rates.

Source: World Bank analysis.
When a carbon price is added to the existing excise rates the price of fuels increases, with carbon
intensive fuels, like coal, experiencing larger increases (Table 15). In terms of percentage change,
Table 15: Indicative energy price increases (in real terms), compared to BAU prices, carbon intensive
fuels also tended to result in the greatest
compared to BAU, in 2025 under different carbon prices.
proportional change (
CP €5

CP
€20

Electricity – price increase (€/kwh)

0.006

0.021

Coal – price increase (€/GJ)

0.470

1.880

Natural gas – price increase (€/GJ)

0.270

1.078

Oil – price increase (€/bbl)

2.39

9.57

Gasoline – price increase (€/litre)

0.012

0.047

Diesel – price increase (€/litre)

0.013

0.054

Kerosene/LPG – price increase (€/litre)

0.015

0.060

Fuel

Figure 17). If the excise rates were also
aligned with the ETD minimum excise
rates before adding a carbon price, the
price of fuels significantly below the ETD
rates, like diesel, would require a larger
price correction increase.
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Figure 17: Percentage change in energy prices in 2025,
compared to BAU.
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Oil
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The electricity price increase is driven by
higher fuel costs, particularly coal, which
fuels the majority of electricity generated
in North Macedonia. The analysis indicates
electricity prices will remain relatively
constant over the 10 years to 2030,
although electricity prices are higher when
a carbon price is included (
Figure 18). Assuming 100% cost pass
through, indicative electricity price
increases in 2025 (compared to BAU) are
around 6% (€5 carbon price) and 18% (€20
carbon price) (

Kerosene/LPG

Source: World Bank analysis.
Figure 17).
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Figure 18: Estimated electricity prices in the period to 2030, under different carbon price assumptions
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Source: World Bank analysis.

6.3.3. Energy consumption
Demand for energy, and therefore fuel consumption, is expected to increase in North Macedonia in the
period to 2030 (Figure 19). Most of the growth in demand is met by an absolute (and proportional)
increase in coal. Despite the likely lack of appetite for investment in new coal fired generation, this analysis
highlights the pressure on expanding the use of coal when pollution is not priced, especially given the
potential for sustained low prices for fossil fuels as a result of COVID-19.
Figure 19: Total primary energy consumption (left) and electricity supply (right) by fuel source to 2030,
under BAU

Source: World Bank analysis.
The fuel price changes resulting from a carbon price lead to changes in the consumption of fuels, with
movements away from carbon intensive (relatively more expensive) fossil fuels, such as coal. As expected,
the consumption of coal reduces with a higher carbon price, but still remains the highest consumed fuel,
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followed closely by diesel (Figure 20). The reduction in coal consumption is significantly larger than for
other fuels, while natural gas consumption is expected to increase in 2025, reflecting the comparatively
lower emissions impact compared to coal (Figure 21).

ktoe

Figure 20: Estimated fossil fuel consumption by
source in 2025

Figure 21: Change in fossil fuel consumption in
2025, compared to BAU
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Source: World Bank analysis.

The fuel consumption impacts for the power sector show similar trends, with coal’s relative contribution
to electricity generation lower in 2025 and marginally lower again in 2030 (Figure 22). This is true for all
scenarios, including BAU, but coal’s contribution declines faster with a higher carbon price. For example
coal’s contribution under BAU is almost 60% in 2020 and 55% in 2030, whereas with a €20 carbon price
coal’s contribution is 45% in 2025 and 44% in 2030 (Figure 22). However, it is noted that the power market
is highly integrated in terms of domestic producers as well as access to imports. To provide a more
accurate understanding of the likely impacts on energy consumption, more detailed power sector
modelling is required. This is highlighted as an area for additional work (see section 8).
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Figure 22: Electricity production fuel mix in under BAU (left), CP €5 (center), and CP €20 (right)

Source: World Bank analysis.
Electricity from renewable sources increases with a higher pollution price (
Figure 23)—as the carbon price increases, coal power’s contribution decreases while renewable-based
power increases. Under all scenarios (including BAU), the contribution of renewable-based power
increases more quickly than that for coal.
Figure 23: Trends in coal and renewable electricity production for each scenario over time.
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6.3.4. Revenue
The size of the increase in revenue is relative to the size of the carbon price (Figure 24). The analysis
suggests additional annual revenue in 2025 (compared to BAU) of around €30 million (~0.21% of GDP in
2025) for a €5 carbon price and around €114 million (~0.75% of GDP in 2025) for a €20 carbon price. The
estimated increase in revenue is driven by higher excise rates (reflecting the carbon price) but it also
accounts for fuel demand and fuel switching responses as a result of price increases.
Figure 24: Indicative annual revenue from excise on fuels with and without a carbon price
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Figure 25: Approximate proportion of revenue raised by
each fuel in 2025
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Diesel is the largest contributor to excise
revenue, with and without a carbon price.
This reflects the large proportion of base
revenue from existing excise rates, with
coal’s contribution increasing with higher
carbon prices (Figure 25). Coal is the
largest contributor to carbon price
revenue (Figure 26).
However, while not included in this
analysis, it should be noted that if the
diesel excise rate was brought in line with
that of gasoline (e.g. North Macedonia
moved road diesel to the ETD rate), it
would provide a substantial increase in
revenue from diesel (approximately €60

million per year).
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Figure 26: Change in revenue (billion euros) provided from each fuel type compared to BAU in 2025
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6.3.5. Emissions impacts
As a result of fuel price increases, energy users are encouraged to use fuel more efficiently and, where
possible, use lower emission fuels. The indicative annual CO2 emissions reduction (compared to BAU) is
around 300,000 tonnes CO2 in the period to 2030 for a €5 carbon price and almost 1 million tonnes CO2
for a €20 carbon price (Figure 27). This represents an annual CO2 emission reduction of approximately 4%
and 13%, respectively (Figure 28). This would go a long way towards setting up North Macedonia to
achieve current and future NDCs under the Paris Agreement.
Figure 27: Estimated CO2 emissions from fossil fuel combustion with and without a carbon price
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Figure 28: Estimated percentage reduction in fossil fuel CO2
emissions (compared to BAU) in 2025 under different carbon
prices

Similarly, fuel price increases will
result in a decrease in local air
pollutants, with larger reductions
expected at higher carbon prices
(Figure 29). The exception to this is
methane (CH4), which is estimated
to increase. This is largely as a
result of the expected increase in
use of natural gas, and a
proportional
increase
in
incomplete
combustion
and
fugitive emissions.
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Figure 29: Estimated percentage change (compared to BAU) in local pollutants in 2025
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8. Next steps
This paper proposes a direction for environmental taxation in North Macedonia, outlines some of the
benefits and challenges of the transition it will help create, and suggests key elements of the broader
policy mix that will be needed to help ensure a prosperous and smooth transition. This is clearly just a first
step and further work is needed to progress environmental taxation and develop a roadmap for
implementation. Next steps could include:
•

In-depth assessment of the economic and environmental impacts of policy options through
economic modelling. Such modelling would give a more comprehensive picture, for example, of
the impact on business (such as by estimating the implications for employment and trade) and on
households through a detailed analysis of household consumption. It could also provide greater
insights into the complex interactions in the power sector, such as the potential changes in energy
sources, the potential to import electricity and what is the source and associated emissions
intensity of imported electricity.

•

Detailed policy design work on environmental taxation to identify and analyze preferred options
for tax rates, support for those most affected, application of rebates, and how implementation
may be staged over time, among other elements.
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•

Consideration could be given to broadening the scope of the work beyond fuels, to include, for
example, the environmental tax reform to address water pollution and waste. Further work could
also be undertaken to understand the broader policy suite beyond taxation needed to support
sustainable transportation and the transition to cleaner power.

•

Comprehensive review of the interactions of environmental taxation with existing policies.

•

Work across ministries to promote policy alignment. Important complementary policies will be
managed by other ministries, potentially including programs funded by environmental taxes.

•

Develop an implementation plan including approach to legislative change and institutional
arrangements.

•

Develop a communications strategy to help garner support for the reform.
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Appendix A:

The Carbon Pricing Assessment Tool

World Bank and IMF staff have developed a spreadsheet model that was used to provide an indication
of the impact of introducing a carbon price on key indicators, such as emissions, economic cost, fiscal
and public health.
The model starts with use of fossil fuels and other fuels by the power, industrial, transport, and
household sectors and then projects fuel use forward using:
•

Projections of GDP;

•

Assumptions about the income elasticity of demand26 and own-price elasticity of demand for
electricity and other fuel products;

•

Assumptions about the rate of technological change that affects energy efficiency and the
productivity of different energy sources; and

•

Changes in future international energy prices.

The projections of current fuel taxes and carbon pricing are held constant in real terms (on a 2017
basis).
The impacts of carbon pricing and other mitigation policies on fuel use and emissions depends on: (i) their
proportionate impact on future energy prices; (ii) a simplified representation of fuel switching within the
power generation sector; and (iii) various price elasticities for electricity use and fuel use in other sectors.
One limitation of the model is that, for analytical tractability, it does not explicitly incorporate the gradual
turnover of energy capital which limits the response of fuel use to pricing in the short to medium term
(e.g., while vehicle fleets turn over). This assumption is reasonable, however, given the focus on longer
term policies for 2030, which presumably are anticipated and phased in progressively (nearer-term
impacts of policies are analyzed using smaller energy price elasticities). The model abstracts from the
possibility of mitigation actions (beyond those induced by current policies) in the BAU, which is a common
approach to provide clean comparisons of mitigation instruments to the BAU. More detailed modelling of
prospective policies may be needed.
Another caveat is that, while the assumed fuel price responses are plausible for modest fuel price changes,
they may not be for dramatic price changes that might drive major technological advances, or non-linear
adoption of technologies like carbon capture and storage (for this reason, results are not reported for
carbon prices above $75 per ton). The model also does not account for the possibility of upward sloping
fuel supply curves, general equilibrium effects (e.g., changes in relative factor prices that might have
feedback effects on the energy sector), and changes in international fuel prices that might result from
simultaneous mitigation action in large emitting countries. However, parameter values in the spreadsheet
are chosen such that the results from the model are broadly consistent with those from far more detailed
energy models that take these sorts of factors into account.

26

That is, the percent increase in demand for a product per one percent increase in income (or GDP).
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Appendix B:
Item
Economic growth
Taxation vehicle
Assumed policy
commencement
year
Fuel coverage
Included sectors
Key parameters

GHG Emission
factors

Air pollution
emission factors
Air pollution
source
apportionment
Exchange rates

Domestic tax
rates

Domestic
subsidies and
energy prices
International
energy prices

Price elasticities

Key Assumptions
Description
Economic growth, which drives energy consumption and ultimately emissions, is
taken from the IMFs World Economic Outlook database, which broadly indicates
annual GDP growth of around 3.5%.liv
Carbon tax assumed to be applied through the fuel excise system
2021, modelling commencement year is 2020. Real currency provided in 2017
terms.
Assumed to apply to all fossil fuels.
Power, industrial, transport, and household sectors
The model is parameterized using data compiled from the International Energy
Agency (IEA) on recent fuel use by country and sector and carbon emissions
factors by fuel product
As above, generally based on IEA country specific statistics –
https://www.iea.org/subscribe-to-data-services/co2-emissions-statistics
Supplementary conversions based on the EU Monitoring and Reporting
Regulation (MRR) (Commission Regulation (EU) No. 601/2012 of 21 June 2012 on
the monitoring and reporting of greenhouse gas (GHG) emissions pursuant to
Directive 2003/87/EC of the European Parliament and of the Council). https://eurlex.europa.eu/legal-content/EN/TXT/?uri=CELEX:02012R0601-20190101
Taken from GAINS model presented in (Kton/PJ), updated February 2020. ICAT
incorporates GAINS projections for the BAU uptake of pollution control
equipment and underlying regulations.
Source apportionment Inferred from World Bank 2019 Report on Air Quality in
North Macedonia
1.0911 U.S. dollars per Euro rate of exchange as at 4 May 2020.
https://www.federalreserve.gov/releases/H10/hist/dat00_eu.htm
61.5 Macedonia Denar per Euro exchange rate.
Domestic taxes are based on the existing excise rates in North Macedonia
(Ministry of Finance of North Macedonia).
EU ETD rates taken from European Commission fact sheet:
https://ec.europa.eu/taxation_customs/business/excise-duties-alcohol-tobaccoenergy/excise-duties-energy_en
Data on domestic subsidies and prices by energy product is from IMF sources.

IEA international fuel price.
Assumptions for fuel price responsiveness are chosen to be broadly consistent
with empirical evidence and results from energy models.lv The main long-term
elasticities are provided below:
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Income elasticity of demand for electricity-using products
Demand elasticity for electricity-consuming products with respect to
energy costs
Elasticity of energy efficiency with respect to electricity costs

0.75
-0.30
-0.30

Conditional own-price demand elasticity for coal

-0.70

Conditional own-price demand elasticity for natural gas

-0.70

Conditional own-price demand elasticity for renewables

-0.70

Income elasticity of demand for km driven in gasoline vehicle

0.60

Income elasticity of demand for km driven in diesel vehicle

0.60

Income elasticity of demand for other energy products using coal

0.50
1.00

Income elasticity of demand for other energy products using natural gas
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