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Executive Summary

There isa growing body ofvidence linkinggnvironment,pollution and healthproblems.The World

Health OrganizatiofWHO)estimates that 12.6 million deaths each year are attributableato

unhealthy environmentpf which 8.2million deaths are due to honcommunicable diseases, mostly
ascribable to air pollutiofWHO 2018). Air pollution-related premature deathillness and health
expendituresnegatively & f e c t a ¢ and mvenaly develop@dnitth a disproportionate

effect on the poor and vulnerableAi r pol Il ution is especially sever
growing urban regions, where economicigity contributes to higher levels of pollution and greater

exposure. Burgeoning economic growth and a growing population is expected to lead to further
pollution and subsequent environmental and health problems and related smcoomic costs.

Preventirg and addressing pollution and associated health impacts is a key sustainable development
priority andis strongly related to achieviriipe 2030 Agenda for Sustainable Developme3gveral
Sustainable Development Goals (SD&s) concerned withthese issus including SDG 3.9 which
strives to substantially reduce the number of deaths and illnesses from hazardous chemicals, air,
water and soil pollutiorand SDG 12.4 which seeks to achieve environmentally sound management
of chemicals and wastes throughout ihéfecycle.

A comprehensive mix of policies and measures will be needed to adaitdsgduce pollution. Fiscal
policies including taxes and sulsisl can play m important role in reducing different forms of
pollution and can helpaccelerag efforts towards apollution-free planet (UNEP 2018Y.axesand
chargeson polluting activities and substancas well as targeted subsidiean create incentives to
discouragepolluting activities or the use of polluting products and encourage the uptake of less
polluting alternatives in a costffective way. At the same timeeforming perverse fiscal incentives
that drive the use of certain pollutantsuch as chemical fertilizers and pesticidean trigger a shift

in behaviourand helpreduce pollution.

Thereare several examples of such fiscal policies targeting different pollutamnésscountries.This

study explores experiences in both developed and developing countries with different types of fiscal
instruments to reduce various forms of pollution. Eagpéd of instrument has both strengths and
weaknessesand their impact/effectivenessdepends on various factorsncluding the elasticity of
demand, substitution effect, availability of alternatives and political economy considerations. The
experiences explored in this study provide practical insights and good practices on the effective use
of such instruments to address pollution.

Since iscalpolicies put a clear governmeset price on pollutiorthat is visible to economic actors,
particdarly producers of pollutionthey create an economic incentive to reduce pollutionaking

them one ofthe most efficient and costffective approacheso preventing and reducing pollution
When carefully designed, fiscal policy instruments can stimulateavioural changend accelerate
action to reduce pollution and associated health impacss seen with the introduction of
congestion charges for vehicles entering certain zones in European [Egiesxample, in Stockholm,
Sweden, the introduction of @ongestion tax reduced ambient air pollution in the city b{5%
percent, which has resulted in a significant decrease in acute asthma attacks among young children
and a reduction in premature deaths in the metropolitan area. As the reductions were doaieeh

to the most densely populated areas, the policy effects were approximately three times larger than
what could be achieved from a more general policy measure to reduce emidsiaasnparisonthe

costs of regulation can vary and can be hard toneste in advance, leading to additional costs on
producers but in a less transparent way.



Fiscal policies are often part oftaoclbox of complementary polies, which working together can
effectively stimulate the systemic and behavioural changesded to prevent and reduce pollution

and associated health impacts. For example, in Thailand, in response to concerns about the health
and environmental impacts of lead pollution, the Government adopted a package of measures
including fiscal incentivesegulatory policies, information tools, strengthened traffic management
measures, vehicle maintenance and inspections which led to the eventual phase out of leaded
petrol, an improvement in air quality and a decline in levels of lead in blood among tlie.pub

Another benefit of using fiscal instruments to reduce pollution is their revenue raising potential
which can be significant. According to IMF estimates, removing fossil fuel subsidies and adopting
efficient fossil fuel pricing would increase goveemh revenue byUS$®.8 trillion while reducing
global carbon emissions by 28 percent and fossil fuel air pollution deaths by 4&mpe(Coady,
Parry, Le, Shang 2019). These revenues can be used in differentFaayxample earmarking
revenues to supparenvironmental activities could help build support among a sceptical public and
boost the green credentials of the tésharge as inLondon where revenues from the congestion
charge is earmarked to support improvements in public transit, road safetynitratives to support
biking. Other options includallocaing revenuedo the general budget, lisg revenueso offset

cuts in other taxesor returning revenues tahe affected sectofas in Sweden and Denmarkiow
resources are used and how this is eomnicated to the public can determine the politicahd
publicacceptability of a fiscal policy measure.

Country experiencewvith usingfiscal policies to addressollution provide insights on key design
principles. This includes the need to ensure theollution tax basé is clearly set and correctly
targeted to increase the cost of the polluting input or activityhile consideringadministration
costs.Tax rat¢ ‘ e s ¢ a $hautd be pseannounced, tenable a high pollution tax to be gradually
established whilst allowing stakeholders time to progressively adjust their activities, thus minimising
economic impactsand reducing potential oppositiohere areseveral interesting country examples

of innovative design of pollution taxes. For exampte Chile, the air pollution tax rate varies
according to local air quality factors, the social costs of each pollutant and population density in the
municipality inwhich the facility is locatedThe taxhas had an important signalling effect in the
economy stimulating efficiency and technological innovation and encouraging a shift in business
behaviour.

When designing pollution taxes and chargiss important toboth understand the soci@conomic
profile of consumers of the targeted pollutant or related products émaimpactsof the policyon
specific industries and particular social groups. Where necessageted mitigation mechanisms
andor complementary policies should be considered to compensate affected groups, possibly
through the recycling of revenues raised by the tdktigation measures should be carefully
designed, targeted and timkmited, reflectingnegative impacts (e.g. ineasing complexity of the

tax system) and unintended consequences (e.g. creating perverse incentives)

Some countries usdirect subsidies or tax expenditurése.targeted tax cutyto incentivizethe use

of less harmful alternativesAlthough subsidiegntail fiscal costs to the governmerihey can be
helpful in cases where pollution taxes are politically difficult to introduce. Properly estimating the
budgetary costs of such subsidies is importasipecidly for tax expendituregiven that they entalil
foregone revenue Such subsidies should be carefully monitoredd their effectiveness regularly
reviewed to ensure they are fit for purpose. They should also be time limited and phased out once

1. Tax Baserhe thing or amount on which the tax rate is applied, e.g. corporate income, personal income, real property (OECD, Glossary
of Tax Terms, 2019).
2. Tax ratethe percentage at which an individual or corporation is taxed (Investopedia, ZBd&lator: set rate of gradual tax increase.



alternativesare establishedto avoid distorting the marketFor example, irNorway, generous
incentives for electric vehiclesincluding various fiscal exemptichsesulted in sales of electric and
plugin electric cars surpassing those of conventional cars and leddfiernment to subsequently
revise support measures downward.

Traditionally, subsidies have been used to incentivise activities that generate pollution. This is still
the case today, with many countries subsidising the use of certain fuels and harmfuicehe
pollutants such as subsidies for chemical fertilizers fandhe production and use of fossil fuels. By
artificially lowering prices such subsidies drive wasteful energy consumption and stimulate further
fossil fuel extraction/production, which ineases local air pollutioand crowdsout investment in
renewables and energy efficiencystinates suggest that, in 2014, G20 governments spts§l44

billion subsidising fossil fuel companieseanwhile,the use of fossil fuels resulted in estimated
health costs of at leadt SR.76 trillion, highlighting the inherent contradictions in this policy choice
(HEAL 2017Removing sucharmful subsidies would be a major step towards ensuring fiscal policy
suppats pollution reductionwhile freeing up substantial public resourceshich ould be usedto
benefit public health.For examplein Indonesia savings from fossil fuel subsidy reforms have
supported investments in infrastructurgincluding improveddrinking wate) and social welfare
programmesgincluding improved health caje

Pollution is one of the major challenges of our time, affecting human health and the environment.
Pollution also has economic costs linked to effects on lalpooductivity, health expenditure, crop
yield losses and ecosystem damagmong others. These issues are central to the 2030 Agenda for
Sustainable Development and are reflected in several SDGs. There is szeadite-all type of
solution as prevalent gllutants and sources vary both between and within countries. A toolkkit
complementary policiess neededio address tis complexchallenge Fiscal instruments are among
the most costeffective and efficient tools available to reduce pollutidhen caréully designed,
fiscal instruments can play an important role in the policy toolbox needed to prevent and reduce
pollution helping to accelerate progress towards a pollution free planet and support the 2030
Agenda for Sustainable Development.



1. Introduction

1.1 Pollution and the Sustainable Development Goals

Pollution refers to the introduction of contaminants into the environment through natural causes or
as a byproduct of economic and social activity. A predominant form is air pollution where pollutants
emitted into the atmosphere alter the quality of air. Similarly, pollution can affect water, soil and
other natural environments, and can arise from noise, light or heat sources. While the impacts of
pollution are distinct from those of climate change, thés a strong overlap in terms of causes, for
example, the transport sector is a major source of both pollution and greenhouse gas (GHG)
emissions.

Burgeoning economic growth and a growing population is expected to lead to further pollution and
subsequent environmental and health problems. For example, between 2008 andadOdd)ution

levels increased by an average op& centin urbanareas around the worldUNEP 2013). Air
pollution is especially g®wirgmurban regionss where ecanbmict h e
activity contributes to higher levels of pollution and greater exposure. Consequently, the health risk
posed by aipollution is the greatest in developing countries, such as in South Asia, East Asia and the
Pacific. In 2013, about 98er cent of deaths and nonfatal illnesses attributed to air pollution
worldwide occurred in these countries, where @@r cent of the population was exposed to
dangerous levels of air pollutiofWWBG and IHME 2018j.is estimated that more than half of the
worl d’”s population wil!/l l'ive in wurban areas
development in the region leads to rapurbanization. There is a clear connection between soaring
population growth, rapid industrialization, increased vehicle, as& poor urban air quality in major
Asian citiefHaq, Han and Kim 2008y improving air quality, cities and countries can iovprthe
wellbeing of their populations, reduce the health costs from air pollutislated diseases and
support sustainable growthThese issues are reflected in sevegaistainable Development Goals
(SDGs) including SDG6 which aims to reduce the adverenvironmental impact of cities by paying
special attention tpamong othersair quality, municipal andther waste management (segox 1).
SDG7#whichseeks to ensure access to affordable, reliable, sustainable and modern energy-for all
would alschave substantial health benefitgnce,for example a shift to clean cooking stoves would
decreasdandoor air pollution while a reductioim fossil fuel energyisewould abateair pollutionand
relatedill-health and premature deathworldwide

Chemicals pollution is another area of concern, particularly chemicals used in electronics, textiles
and agiculture sectorsThe global chemicals industry has grown steadily over the past decades with
the production (excluding pharmaceuticals) estimated to increase kpeB&entby 2020, compared

to 1995 production leve(®oble and Kruthiventi 2007yWhile many manufactured chemicalsave
benefitsin terms of humarhealthinnovations food security, and productivitghe mismanagement

of certain hazardouschemicals(such as plastic waste and pharmaceutical pollutamaise
significant adverse impacts on human health and the environment (UNEP 2@t8)ding to OECD
estimates, global chemical sales are expected to grow abqérXent per yearuntil 2050, with
growth rates among BRICS countries (Brazil, Russia, India, China, South Africa) more than double
those of OECD countrietn addition,chemical production in the rest of the world is expected to
grow even faster in the 201P050 period(BASF 2018Accordirg to the Global Chemicals Outlook,

the consumption of chemicals in developing countries is growing at a rate such that one third of all
chemical consumption may be in developing countries by 2020. Developing countries suffer from
chemical pollution and was from mining activities, pharmaceuticalslectrical and electronic
equipment. These problempersist partly due to differences inmplementation ofinternational
conventions andegulations along withlimited enforcement capacities in some countri@seiss,
Leuzinger, Zurbrugg and Eggen 20WBjcertainties abound regardirthe environmental and health
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impacts of different chemicalsincemany chemicals have not been thoroughly evaluated. Limited
monitoring and reporting of such impacts é¢ertain low and middleincomecountries also reduces

the ability to assess actual implications. The growth of the chemical industry and its increasing
importance in developing countriewill bring benefits on the one hand afidn increase in chemical
pollution, exposire, and impact on human and environmental he&ltm the other especially if this
growth is not accompanied by appropriate policies to manage and mitigate negative infpssss,
Leuzinger, Zurbrugg and Eggen 20TI#jese concerns are reflected in several SDGs inclG@&3.9
which aims to substantially reduce the number of deaths and illnesses from hazardous chemicals,
air, water and soil pollution and contamination; anfiDG 12.4 which seeks to achieve
environmenglly sound management of chemicals and wastes throughout their lifecycle.

Box 1: Pollution, Environment and Health in the SDGs

Given the multiple impacts of pollution on environment and health outcomes, reducing pollutistnoisgly related to
achieving several SDGs and related targets2017, the United Nations Environment Assembly (UB)E#&quested the
UN Environment Programme (UNEP) and the WHO to act on integrated environmental and health risks in re

several BGs

NO
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Individuals living in poverty, the elderfipetuses,infants, childrenand pregnant womerare among

those most vulnerable and susceptible to the toxic effects of chemibalgeneral, the source of
exposure to hazardous chemicals differs for men and wemdor the former it might be
occupational exposures while for the latter exposui® through cosmetics(UNEP 201%).
Furthemore, those living in poverty are more likely to be exposed to higher levels of chemical
pollutants partly because of where theydi(i.e. they are more likely to dwell on marginal land, near
chemical intensive industries; near sites where waste is burned and close to heavy traffic), the
increasing proportion of chemicals production shifting to developing countries, poor waste
managenent practicesand little awareness and information on exposures and health ris&ser
income peoplare also more likely to live in substandard housing with aging and deteriorating lead
based paint, to work imighly hazardoushformaksector jobs andactivities including scavenging of
waste dumps(Goldman and Tran 2R). According to the World Banldeveloping and least
developed countriesuse thebulk of high toxicity pesticides(organochlorines, organophosphates,
and dithiocarbonates) as they aodten the cheapest In addition,99 per centof severepesticide
poisoning incidencesccurs in developing countri¢g§oldman and Tran 22). Furthermore, poverty

is strongly linked with low nutrition and those who are poorly nourished and have concurrent
disease are more susceptible to the harmful effects of toxic chemicals. For example, deficiency in
specific nutritional factors can increashe risk of toxicity associated with exposure to metals such
as arsenic and lead. Similarly, individuals with impaired respiratory or cardiovascular systems are
more susceptible to liféghreatening diseases associated with Wewvel exposure to particuta
matter in air.

1.2 The environmental, health and economic costs of pollution

The costs of pollution vary depending on the type of pollution and its location (WHGa)2@&18
pollution is among the deadliest sources of pollution. According to the Wh®¢ombined effects

of outdoor and indoor air pollution cause around seven million premature deaths every year (WHO
2019). According to a report by the European Heart Jourbeliefeld, et al2019 as cited in
Schlanger 2010)9the average persoliving in Europe loses two years of their life to the health effects
of breathing polluted air. Health impacts of air pollution are largely linked to invisible airborne
particles known as particulate matter (PM). The smallest particles are the deadldst, Vi) —

see Table 1. The three biggest killeetated to air pollution are strokes (2.@illion deaths), heart
disease (2.0nillion), lung disease and cancer (Iniflion deaths). Air pollution also contributes to
other illnesses such as diabetesnfpers development, for example damaging brain tissue and
undermining cognitive development in young childi@oweet al. 2018; UNICEF 2017Yoreover,

air pollution caninterfere with the normal functioning of the nervous system ,bfpor example
increasngthe risks of dementia and damamg cognitive performancef an aging braiiDevlin 2017;
Zharg and Zhang 2018)An abundance of epidemiological, biological and pathological studies
provide scientific evidence of theegative effect of PM pollution on homnan health Brunekreef
andForsberg 2005; Kim, Kabir and Kabir 2015; Marcelli, Hampai, Cibin and Maggi 26te2s,P
Plusquin, Cox, Kicinski, Vangronsveld, and Nawrot ZDdlBeronrGarciduefiagt al. 2010.

Air pollution also has economic costs linked to effects on labour productivity, health expenditures,
crop yield losseand ecosystem damage among others. In 2013, the global welfare costs associated
with air pollution were estimated at aboutS$%.11 trillion (WBG 2018). Air pollution from road
transport, specificallyemissionsrom diese) are estimated to cause at least EUR70 billion in health
damages every year in the European Union, with most of these costs borne by taxpayers through
governmentfunded tealth services(MassayKosubek2018) According to WHO estimates, the
economic cost of premature deaths from air pollution in European countriestim2005 and 2010
amounted to as much as 29ger cent of GDP in Bulgaria and 338r cent in Serbiavhich bore the
highest costs among the 54 countries examined in the repgalthier western European countries

11


https://www.sciencedirect.com/science/article/abs/pii/S0940299309001353#!

had lower, but still significant, economic costs amounting top&i7 cent of GDP in the UK, 2f&r

cent of GDP in France and 4ger cent of GDP in GermanfWHO 2015)In Barcelona, Spain,
reducing PMp exposure from 50 mg/m3 to 20 mg/m3 was estimated to lead to 3,500 fewer deaths,
1,800 fewer hospitalizations for cardiespiratory diseases, 5,100 feweases of chronic bronchitis
among adults, 31,100 fewer cases of acute bronchitis among children, and 54,000 fewer asthma
attacks among children and adults, with related savings of EUR 6,400 million peinye@ionesia

in 2017, air pollution caused antesated 56800 deaths and 9per cent of the population was
exposed to harmful levels of air pollution above the WHO guideline @&CD 20H). In 2015,

peat fires in Indonesia led to economic and health costs estimatddS$t6 billion; an estimated
91,000 premature deaths were linked to the extreme h@8G 2016bKoplitz et al. 2016)

The production and use of energyre the primary source of air pollution with almost half of
ambient air pollution resulting from codired power generation(Wattset al. 2017) Pollution from

coal combustion and vehicle exhaust pipes cause the most significant harm to human (ki&akh
2017) Other major contributors are the residential sector, industry, transport and agriculture
(International Institute forApplied Systems Analysis 201Bxposure to air pollution is particularly
severe in rapidly developing countries in the Asia Pacific region where the impact of air pollution on
human health constitutes a serious public health crisis in both urban andaxgas. Around 92 per
cent of t he risexpgosedtolsvelpad girpdlldidn ithat pose a significant risk to their
health (UNEP 2019). The total mortality burden from indoor and ambient air pollution in the region

is fourth behind dietarytobacco and high blood pressure risftastitute for Health Metrics and
Evaluation2017). Associated welfare losses are also significant, amounting to as much as 7.5 percent
and 7.4 percent of GDP) equivalent in East Asia and the Pacific and South peitively (\WBG
2016a)

Growing recognition of these harmful health and environmental effects are driving efforts to
diversify energy sources and phase out coal fired power generation. For example, India introduced a
cess on domestically produced and inmfgal coal in 2010 to promote clean environment initiatives
and fund researclfseeBox 8). Between 2010 and 2018, the coal cess rald&H2 billionwith a

share of these revenues used to support clean energy and environment projects through the
National Clean Energy Fund (NCE€ramsichuk 201)8As part of its efforts to improve air quality,
China is investing heavily in renewable energy projects accounting for almost half of solar PV
expansion in 2016, for almost Gfer cent of global solar cell production in 2018 and a grayin
presence in wind power according to the International Energy Agency ((EARO17 as cited in
Timperley,2018) Eforts to reduce air pollutants such as methane and black carbon will also support
country commitments under the Paris Agreemeastrecogrized by the IPC(nstitute for Advanced
Sustainability Studies 2019; IPCC 2018)

Table 1: Air pollution from sources to impacts

Human impact Ecological effect EcosYstem SEIVICes
impacted
. . Breathing disorders -
Fine particulate matter : . Loss of visibility : -
Cardiovascular diseas . .| Changes in productivit
(PMes, 19 Impaired photosynthesis i
Cancer
Black carbon —a type of Breathing disorders Albedo reduction and
fine particulate from Cardiovascular diseas| thus further contribution Cooling
energy production and Cancer to climate change Changes iproductivity
incomplete combustion Impaired photosynthesis
Nitrogen oxide emissions e Altered nutrient cycling
L Acidification
from transport & energy Lung irritation o Increased system
. Eutrophication
production losses
Ammonium emissions S . Reduced food
. Lung irritation Eutrophication S
from agriculture provisioning
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Increased net primary
productivity

Sulphur dioxide

Premature deaths
Damage to buildings

Acidification

Loss of biodiversity

Ground level ozone

Impaired immune
system
Breathing disorders
Cardiovascular effects
Some reproductive ang
development effects

Reduced plant growth
Increased plant
susceptibility to stress

Reduced plant biomas
and net primary
productivity
Altered climate
regulation through
carbon sequestration

Heavy metals from
transport, energy
production, industrial
sources, contaminated
sites, extractives, waste

burning

Neurological
development
Harmful effects on the
nervous, digestive anc
immune systems, lung;
and kidneys

Toxicity buildup in food

chains

Reduction ofwvailable
food due to
contamination

Benzene —used in
petroleum products

including motor fuels and

other chemical solvents

Range of acute and

longterm adverse

health effects and
diseases

High acute toxic effect or]

terrestrial plants and
some aquatic life

Potential reduction of
plant biomass, long
term reduction of

marine population in

polluted areas

Source: United Nations Environment Program (201T7ywards a Pollutiofrree Planet Background Report

The health impacts othemical pollutants vary dependirg on the chemicabomposition (WHO
2016b) According to WH@0169 estimates, 1.3 million lives and 43 million disabitigjusted life
years (DALYs) were lost in 2012 due to exposure to selected chemicals. Due to data limitations, this
may underestimate the magnitude of death and disability caused by exposure to hazardous
chemicals. There are multip®' S E LJ2 & dzNBthatltad % pubié Bedith risks from chemicals
including ingestion of contaminated water and food, inhalation of contaminated air or dusts, dermal
exposure, exposure the foetusduring pregnancy and the transfer of toxics through breast milk
among others. Even low lels of exposure can influence the risk of disease. For example, multiple
toxicological studies demonstrate that exposure to low doses of Bisphenol A (BB#&yancan
increase the risk of diseases such as diabetes, prostate cancer and breast cancém lidter
(Seachrist, Bonk, Ho, Prins, Soto, and R@t. The timing of exposure is another important factor
influencing disease riska their epidemiologic studyCohn, Cirillo, and Terry (2018)served thata

group of girls exposed to Dichlorodiphemsithloroethane (DDT) during puberty weefive times

more likely tharthe control groupto develop breast cancer when they reached middle(age

Chemical pollution can also have serious economic consequences (WHO 2016c). For example, the
estimated annualliness costs of acute poisonings in Nepalese farmers due to pesticide use was
nearly one third of total annual heakltare costs. In Parana, Brazil, for each dollar spent on
pesticides, approximatelSH.28 may be spent on health care and sick leave duectupational
poisoning.

Theagriculture industry is a major source of harmful chemical pollutants‘pesticides are among

the leading causes of death by sptisoning,in particular in low and middleincome countrie’

(WHO 2018). Exposure of children and pregnant women using or otherwise exposed to pesticides
and other toxic substances at work is one of the major concerns of the UN Special Rapporteur on
Human Rights and ToxidSor example, i@ 2018 communication regarding tobaocproduction in
Zimbabwe the Rapporteulisted at least 10 foreign companies that sourced tobacco from farms
where children are reportedly using or mixing pesticidesl @pecial Rapporteur on Human Right

and Toxics, 2018).
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The mining sector also has a history of health problems linked to the use of certain chemicals,
especially mercury. The health of individuals exposed to mercury is threatened with often
irreversible toxic effects. Mercury emitted into the air through human activities sischining and

fossil fuel combustion eventually settles in water or land, thus harming wildlife, ecosystems and
humans. Certain microorganisms can change mercury into methylmercury, which is a very toxic form
that bioaccumulatesin fish, shellfish and aniats that eat them, including human¢EPAN.d.).
Mercury pollution is goroblem in the artisanal mining sector, which is often informal and weakly
regulated.For example, in the Nigerian State of Zamfara, over 400 people died following the release
of a mixture of lead and mercury into the environment from artisanal gold mining actiifiesian
Rights Watch 2011)Such informal, artisanal and smadtlale goldnining activities account for 38

per cent of anthropogenic mercury emissions, followed by@d&t centarising from coal combustion
(UNEP 2018.

Moreover, mining activities can lead tsoil pollution. A study by Li, Ma, Kuijp, Yuan, and Huang
(2014)examines 72 mining sites in 22 different provinces and finds that indicators for heavy metal

soil pollution are particularly high in tungsten, manganese, and-{#ad mining areas. Such

pollution poses high carcinogenic and rgarcinogenic risks to the plib, for both of which dermal

absorption and ingestion are the most common exposure pathways. The risk of exposure is
especially high for children and those living in the most severely polluted redgieasy metals can

also end up in the soil throughtheseo f “ sewage i rrigati on’lngastion agri cu
of food grown on polluted soil can drease morbidity and mortalitfrom cancers, especially

digestive cancers throughgestionof contaminated food.

Marine and coastal pollution has attracted increasing attention in recent years with high profile
campaigns around the issue of marine litter, particularly from plastic pollution. Inadequate waste
management systems have led to an estimated®8 million tons of plastic aste entering the
ocean every year and almost 500 "dead zones" with too little oxygen to support marine organisms.
As plastics spread through the ocean, they break into smaller parts and release toxins and chemicals,
which can be ingested by animals thakahen consumed by human®arry 2009)Ingestion of
these pollutants can lead to negative health impast in humans through either direct toxicity of
chemicals (cadmium and mercury) or indirect effects fufr example, carcinogerthemicals
(Diethylhexyl pthalate DEHPJAndrews 2012)Several reports have focused on the environmental,
social and economic impacts of marine litf&NEP 2018. Marine ecosystems globally suffer an
estimated US$ 13 billion a year in damages caused by plastic wgsidEP 201#). With an
estimated 3.5 billion people dependent on oceans as a source of food and for their livelihoods,
marine pollution also has serious health, environmental and economic implicad@mtsimulated

litter entails clearup operations that camequire considerable financial resourcesid cause damage

to the health and safety of the people around the cofdNEP and IMO 2013 the medical field,

the health effects of exposure to microplastics through food andrexnains largely unknown
however crossdisciplinary research has identified severalpotential particles chemical and
microbial hazardgWright and Kelly 2017Reflectingthe gravity of ths issue,Parties to theBasel
Conventionon the Control of Transboundary Movements of Hazardoustégaand their Disposal
adoptedan amendnent to the text of the Conventionvhich aims to protect human health and the
environment bymaking global trade in plastic waste more transparent and better regulakedugh

a legallybinding framework (2019).

Other types of pollution can also have significant health, economic and environmental costs (UNEP
2017a). For exampldreshwater pollution has significant consequences for human health. Over 80
per cent of the world's wastewater is released into the enviment without treatment and is linked

to various health problem§UN World Water Assessment Programme 20EQr example, 5@er

cent of diarrheal disease, which is a major cause of child mortality, is due to a lack of access to clean
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water and sanitation and it is estimated that 57 million years of lives lost or lived with disability are
due to poor water, sanitation, hygiene and agitaral practices (IUCN 2017; UNEP 201@#gste
pollution is another significant issue given growing waste from consumption and industrial activities.
Two billion people do not have access to solid waste management and 3 billion people lack access to
controlled waste disposal facilities (UN Habitat 2019). The 50 biggest active dumpsites affect the
lives of 64 million people, including their health and can lead to a loss of lives and property, for
example when waste dumps collapse (UNEP 2019c).

While the® costs are significant, there are also substantial benefits from taking action to address
pollution. For example, as noted in the sixth Global Environmental Outlook, although climate
mitigation actions to achieve the targets of the Paris Agreement waestl aboutUS$®2 trillion, the
combined health benefits from reduced air pollution could amount to savings in health care costs of
US$H4 trillion (UNEP 2019).

1.3 Study objective

Preventing and addressing pollution and associated health impacts is astainable development

priority. A comprehensive mix of policies and measures will be needed to address this chdllemge
Background Report-FrdewRlraseta” Ppddémarin o®ac for UNEA
action, including both targeted intgentions and systemwide transformations to prevent and

control pollution (UNEP 20134). On this basis, thé¢ mp| ement ati on Pl alfree® Towar
Planet has identified core areas o ftoaddeesspollution,and s p
including fiscal policies which ar ¢UNER2018)i der ed
Through revenuegenerating measures such as taxes and charges as waitcagh government
expenditureson targeted subsidigsfiscal policiesould provide incentives to discourage polluting

activities or the use of polluting products and encourage uptake of less pgllatiernatives in a
costeffective way. At the same time, by removing existing price distortions that generate perverse
incentivessuch as environmentally harmful subsidies, fiscal policy reforms could reduce pollution

and improve associated health impa¢t$NER2018) while generating public revenues which can be

used for different purposes

Despite the potential for fiscal instruments to reduce pollution and associated health impzexts,
remains a knowledge gap on how to optimize the use of such instruments based on country
experiences and available data. In this contelke bbjective ofthis study is to explore the use of
fiscal instruments, such as taxes and suilesidto reduce pollution and associated health impacts,
highlighting instances of good practice in the use of such instruments and settirgpmat ofthe
challenges in theirgplication. The study considers different types of pollutaor draws on insights

from experiences in both developed and developing countries to provide practical guidelines for the
use of fiscal instruments to reduce pollution and associated health itapasupportof the delivery

of the SDGs.
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2. Fiscal policy as a response to pollution

There are several approaches to tackle different forms of pollution at the national and global level.
Regulatory options range from outright banning the useceftain pollutants, standardetting,
information provision, producer responsibility schemandthe use of permits, quotas and liability
laws. At a global level, most countries have sigimgdrnational conventions, such as thBasel
Conventionon the @ntrol of Transboundary Movements of Hazardous Wastes and Their Disposal
restricting and regulating the use and crasstional transfer of certain chemical pollutantds a
complement or an alternative to regulation, there are sevenarketbased approaches to reducing
pollution such as the use of tradable permit schemes, deposit refund schemes, and fiscal policy
instruments.

Fiscal policies such as taxes, charges and subsidies alter market prices and can influence the
behaviourof producers and consumers. As discussed in the introduction, pollution impesesis
environmental, social and economaosts on society These costare not typically reflected in
market prices; thus, producers and consumers have little incentive to considee costs
(externalities) of pollution in their decisionfhese misaligned prices have multiple effestg;h as:

fuelling wasteful consumption and production patterns, generating widespread environmental and
health risksanddriving ecological and resirce scarcities.

Governments can use fiscal instruments such as subsidizing and/or taxing the consumption or
production of a certain product or activity to alter its price. The explicit aim in this caseriedify
behaviour an objective that differfrom normal tax policy practice where the general objective is to
ensure the tax system is as neutral as possible in its impact on economic decisions, such as
investment. Such fiscalstrumentscan have quite a dramatic impact on behaviour as seen with th
introduction of congestion charges for vehicles entering certain zones in European stiibsas
London, Brussels and MilgMinder 2019) In the first year of implementing the congestion charge

in London, the number of passengers entering the centzahe by bus increased, NOX emissions
decreased by 18 per cent and RMecreased by 22 per cent within the zone, while hybrid car sales
increased (sedox 5).

By explicitly putting a price on a polluting activity, fiscal policies createcamomic incentive to
reduce pollution and shift consumption towards more sustainable alternativesd are anong the
most efficient and cosgffective approaches to reducing pollutiofror example, irstockholm,
Sweden, the introduction of a congestion tax has reduced ambient air pollution in the city1% 5
percent, which has resulted in a significant decreiasacute asthma attacks among children 0 to 5
years of age in the years after the prografks the reductions were concentrated to the most
densely populated areashe policy effectswere approximately three times larger than what could
be achieved from anore general policy measure to reduce emissions of a similar magritude
demonstratingthe efficiency and costffectivenessof suchfiscal instrumentgEliassorand Beser
Hugossor2006) (seeBox 5). Furthermore, fscal policies provide a clear, governmaet price on
pollution that isvisible to economic actors, particularly producers of pollution. In comparison, costs
of regulation can vary and can be hard to estimate in advance, leading to additiodainore
obscurecosts on producers. Although the complexity of pollution taxesegatepending on th&ype

of targeted pollution andthe design of thetax, pollution taxes can be easier to implement and
enforce than some alternatives such as detailed regulations, which can require the setting up of
complicated (new) monitoring mechanisnand regulatory agencies.

A further benefit of pollution taxes is thgovernment revenue raised, which can be significant.
According to IMF estimates, removing fossil fuel subsii®sadopting efficient fossil fuel pricing in
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2015 would have loweredlgpal carbon emissions by 28 percergducedfossil fuel air pollution
deaths by 46 percent, and increased government revenu&8$.8 trillion (3.8 percent of global
GDP)(Coady, Parry, Le, Shang 20IR)ese revenues can be used in different ways.ekample,
revenues can be allocated to the general budget or used to offset cuts in other taxes, such as taxes
on labour and income, as part of a broader tax refpminich in turn can promote employment,
economic growth and social fairneg¢guropean Enviranent Agency 2014)Empirical evidence
suggests that such a tax shift can increase economic efficiency and lead to positive employment
effects asfor example in Germanywhere green taxes were used to cut pension contributions and
lower labour costs and n Denmark where a green tax shift is predicted to have a positive
employment effec{UNEP 201& Green Budget Europe 204}4It is worth noting however, that the
extent and prevalence of this “double dividend”
Metcalf, 1997 and Schob, 2003ther options are to earmark revenues for environmental purposes,
use revenues to compensate affected groups amhdlonesia (seeBox 10) or recycle revenues back

to the affected sector as iSweden (seeBox 7).

It is also important to recognigeossible disadvantages of using fiscal policies to address pollution.

Given that pollution arises from numerous sourdasroducing multiple pollution taxes could make

the tax system more complex, while imposing pollution taxes on quite narrow bases may entail high
administration costs. There is also a risk of governments becoming dependent on the revenue
generated from pollution taxes if they represent a major source ofemgie. In such cases,
governments may be reluctant to lose this revenue as behaviours start to shift away from the
sources of pollution and alternatives develop.

Fiscal policies are often implemented alongside other measures including reg(gatission
standard$ and information toolflabels and communication campaigndVorking togethey this
complementary mix of policies and incentives can effectively stimulate the systemic and
behavioural changes needed to prevent and reduce pollution and assodiatdth impacts. For
example, inThailand, in response to concerns about the health and environmental impacts of lead
pollution, the Government adopted a package of measures including fiscal incentives, regulatory
policies, information tools, strengthenedatffic management measuresnd vehicle maintenance

and inspections. This package led to the eventual phase out of leaded petrol, an improvement in air
quality and a decline in levels of lead in blood among the publicBsee).
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Box 2: Improving air quality and health in Thailand

In Thailand, concerns about the harmful effects of lead pollution on public health arehthnment led the
Government to launch a programme to phase out the use of leaded petrol in 1991. A package of meg
including fiscal incentivesyas adopted to encourage a switch to less harmful substitwéereby differential
tax rates were appdid to unleaded and leaded petrol. This was supported by regulatory pglingading
more stringent ambient air quality standards, new emission standards for motor vehicles and a requin
that new vehicles be fitted with a catalytic converter. Traffianagement measures wergrengthened,and
vehicle maintenance and inspection improved. Information tools included a media campaign to educs
public about the dangers of arorne lead pollutionThailand Ministry of Natural Resources and Environnte
2012;WBG 1996).

This package of measures led to a 50 per cent increase in the market share of unleaded petrol
eventual phase out of leaded petrol in January 1996. The reform led to an improvement in air quality|
country (Figure 1) and aedline in levels of lead in blood among the public (Figure 2), thus contrib
significantly to the improved health of the population.

Figure 1: Lead air concentration of lead in Thailand Figure 2: Blood lead levels in school children in
Bangkok (1993 vs. 2000)
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2.1 Taxes and charges on pollution

Pollution taxes or chargesan be applied on the production or consumption of a polluting activity.
The most common example of this approach are fuel duties intttwesport sectot. These are
generally excise taxes or duties applied on the sale of fuel, often with different rates for different
types of fuels. Other examples include taxes, charges or fees to reduce the use of industrial and
chemical pollutants suchs taxes on fertilizers and pesticides.

Pollution taxes and charges have been implemented in many different forms across the world,
motivated by a desire to tackle the negative consequences of pollution, including health impacts.
Although studies do noticectly measure the impact of pollution taxes on health, it can be assumed
that the resulting reductions in pollutionand increased government spending on health (with
revenues from pollution taxesyill feedthrough to improvements in healtbutcomes.Drawing on
country experiences from around the world, this section provides some insights on key issues to
consider when designing and implementing such pollution taxes or charges.

3 The main difference between taxes and charges relates to their ease of implementationnitestge through a relatively complex legal
process involving the passing and modifying of tax laws which can tavede difficult to implement. Additionally, tax revenues go to the
central treasury, which is often perceived as a distant institution. In contrast, charges can be levied by the admingstiatievenues
can be earmarked for local or sectoral use. @karare typically more readily accepted
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Base and rate

The tax base iwhat the tax is applied to (i.e. income in the case of income tax, sales in the case of
sales taxes). Identifying and clearly stating the base is an essential component of tax design.
Typically, a broad tax base is defined to reduce distortions to ecandetisions. However, since

the objective of pollution taxes is to explicithangebehaviour, a narrow basefocusing explicitly

on the targeted pollutions justified. Once the base has been established, the tax rate must be set.
According to economic #ory, the rate should be set so that the tax is equivalent to the marginal
social cost of pollutionln practice, ti is difficult to estimate marginal socialosts; thus,some
subjective judgement is needed. The base and rate determine who bears the bafdée tax
(incidence).

The tax rate is the level of the tax and can be applied in different ways. For example, an innovative
mechanism is the tax on local pollutantsGhile that applies a variable tax rate designed to reflect

the total social costs ofmissions in specific localitiéseeBox 3). The tax rate varies according to
local air quality factors, the social costs of each pollutant and pojpulatensity in the municipality

in which the facility is locatedinother interesting example of innovative tax design iDéamark,

where the pesticide tax system was reformed in 2013 so thatdkeate applieds calculated based

on the human health risks, environmental load (toxicity to #iarget individuals) and environmental

fate (bioaccumulation, degradation, leaching to grdumter) of each approved pesticide. The tax
raises over DKK 650 million annually (EUR 87 million) with revenues reimbursed to the agricultural
sector (primarily through reduced land value tax). This reimbursement mechanism has helped
reduce resistance tche tax among farmers (sé&x 4).
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Box 3: Taxing local and global pollution in Chile

Atmospheric pollution is the mostignificant environmental challenge facing Chile, affecting its popule
and contributing to 3,700 premature deaths each year. To help address this challenge, the gove
adopted a General Tax Reform Bill (Ley 20.780) in September 2014 which inttodu€® tax of
US%/tonne of emissions and a tax on local pollutants (Particulate Matter (PM), Nitrogen Oxide (NO
Sulphur dioxide () from stationary sources with boilers or turbines. A tax on new light andsingl
vehicl es t o nbanfpdrfermance anel NOxcemissiorss was also introduced. These taxes
both local and global pollution, complementing existing efforts to reduce local atmospheric poll
including air quality standards, and providing a esf¢ctive approach to meting national climate chang
commitments.

The design of the tax on local pollutants is particularly interesting as the tax rate varies according to |
quality factors, the social costs of each pollutant and population density in the municipakipich the
facility is located. For example, in the case of PM the tax can vary betW8&00 andUS%0,000 per
tonne. The tax is set at a variable rate based on a formula that tries to capture the environmental d
associated with emissions in a gfifec locality or municipality. The tax varies by municipality based

standard coefficient, the population and the carrying capacity of the area. To capture environn
damage, the legislation set a per capita rate for each contaminant, and cakuleeax rate based on

formula that depends on the per capita rate times the number of inhabitants in a local municipality,
coefficient for carrying capacity in each zone.

The formula applied is as follow$ax per tonne of pollutant i in Mungglity j = 0,1* Carrying capacity (
1.1, or 1.2) * per capita tax of pollutant i * Population of Municipality j

This formula weights the tax rate according to air quality coefficients in different zones, thus recog
that a tonne of pollutant emittd in a saturated zone where a large population lives causes more da
than atonne of pollutant emitted in a zone with a smaller population and lower pollutant concentratior
reflecting the environmental costs (externalities) of local pollution, the éstablishes the "polluter pays
principle and creates an economic incentive to reduce pollution.

The three green taxes were implemented in 2017 and raid&®93 million that year, with revenue
allocated to the general budgethile the taxrate on CO2 wasleliberately introduced at a low levieto

increaseits political and public acceptancéhe tax on local pollutants was seh séhe estimatedsocially
optimal level As the taxes are applied downstream on actual emissions, they required ansétutional

infrastructure including a system to register sources subject to the taxes and a system to measure,

and verify (MRV) emissions at each source. Emissions of local pollutants (PM, NOx, SO2) depen
technologies and processes uskxt both production and pollution abatement, thus tackling emissions
source could be considered an effective way of incentivizing emission reductions. While there n
certain technical and institutional challenges to setting up such systems (i.acitaguilding needs
strengthening intesinstitutional working relationships between representatives from ministries of Fina
Energy, Environment, and related services/agencies), in the lenugersuch systems facilitate th
convergence between policgbjectives on climate change and local pollution control. Moreover, o
established, the institutional infrastructure can support the future expansion of the system (i.e. to

other pollutants) and the introduction of more complex policy instrumeetg.(offsets, emission trading).

Given the recent introduction of the taxes, further research is needed to evaluate their full imy
Nonetheless, the taxes have had an importaignallingeffect in the economy, stimulating efficiency ar
technologic&innovation and encouraging a shift in business behaviour. For example, electricity com
have publicly declared they will not implement future cbalsed electricity generation plants and ha|
signed an agreement with the Ministry of Energy to distf@m®xisting coal plants. In the case of lo
contaminants, there is evidence that facilities have introduced abatement equipment that has consid
reduced their emissions. Although motivated by efforts to reduce their tax burden, these upgradalsav
have a significant environmental impact with corresponding health benefits from improved local air qu

SourcesBritlebank 2014Chile,Ministry of Environment 2017a, 2017b, 2017c; Pizarro, 2019a, 2019b.
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Box 4: Danish tax on pesticides

In Denmark, a tax on pesticides was first introduced in 1996 and increased in 1998. The revenue f
tax was used to reduce taxes on value of farmland. In 2013 the pesticide tax system was reformed
the level of each approved pesticide is cadtetl based on the human health risks, environmental Ig
(toxicity to nontarget individuals) and environmental fate (bioaccumulation, degradation, leachin
groundwater) as follows:

Health tax: 107 kr./kg pesticide pr. unit environmental |dadex

Environmental effect tax: 107 kr./kg active substance pr. unit environmental load index
Environmental behaviour tax: 107 kr./kg active substance pr. unit environmental load index
Basic tax: 50 kr./kg active substan&gngdom oDenmark, Ministry offaxation 2017).

= == =] =

The pesticide load indicator is measure of the load on human health, nature and groundwater.

objective was to reduce the pesticide load bypkr cent before 2016. The largest impact of the reform
tax has been on environmental effects, overall the load decreased for all cases except fungicides an
where the indicator is positive (Kingdom Bénmark, Ministry of Taxation 20L7The pesticidesax raises
over DKK 650 million annually (EUR 87 million) with revenues reimbursed to the agricultural
(primarily through reduced land value tax) (Pedersen 2016). This reimbursement mechanism has
reduce resistance to the tax among farmers.eSalf pesticides reduced significantly, which trangateo

individuals substitutingor less harmful substances (Pedersen, and Nielsen 2019). The governmer
earmarks funds for research on health effects of pesticides with the overarching objbetivg to limit the
use of pesticides, minimise the load of pesticides on nature, the environment and haafthto develop
alternative methods to control and prevent plant diseases, weeds, and pests (Kingdom of De
Ministry of Environment and Food27).

Incidence(tax burden)

Incidence refers to who bears the burden of a tax or charge. There are two types of incidegak

and economic. Thiegal incidence refers to who is legally responsible for the payment of the tax to
the government. Theeconomic incidence refers to wholoses out financially from the tax. For
example, the legal incidence of sales taxes typichlis on companies and they are legally
responsible for paying the tax to the tax agency. However, some portion of the tax is shifted to
others in the form of higer prices to consumers, lower wages to workers, reduced returns to
corporate shareholders or some combination of the three. The economic incidence is thus split
between these groupsdepending on relative elasticitiesThe larger share of the burden is
shauldered by the group with comparatively more inelastic demand/supply.

When designing pollution taxes and charg#sis important to understand the socio-economic
profile of consumers of the targeted pollutant or related products. In some cases, the tmils are

used in products which are disproportionately consumed by-iltmeme groups who would be
disadvantaged by a price increase from a pollution tax. Environmental policies can have
distributional effects on low income households, particularly whestare passednto goods and
services produce(OECD 2WB). Alternatively, some products could be disproportionately consumed
by highincome groups, in which case the tax would be progressive rather than regrelisise.
important to understand the distibutional impacts of pllution taxes and chargeand consider
complementary policies and/or mitigation measures where neces$ditygation measures should

be carefully designedtargeted and timdimited to consider negative impacts(e.g. increasing
complexity of the tax systengnd unintended consequencés.g. creating perverse incentive$or
example, inLondon, the congestion charge appears to have led to a reduction in the levels of CO,
PM10 and NO in the zone, but a sharp #age in NO2 emissions (which is linked to a range of
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adverse health outcomes including lung and respiratory problemeflecting the unanticipated
consequences of a shift toward diesel engines which are exempt from the chargin{s®e

Box 5: Congestion charging in Stockholm and London

Air pollution is achallengein many major cities where air quality frequently exceeds safe limits set by
WHO. Cities such as London, Stockholm, Singapore, Milan and most recently New York, have inf
congestion charging as a tool to help address air pollution and allesaaigestion.

TheStockholm congestion pricing zone (CPZ) was introduced in August 2007 to reduce traffic conges
the city centre. The tax varies betwe&iS$0 - 2.6 per vehicle, depending on the time of the day and
some exceptiorfs The tax led to a reduction in traffievels and congestion with a corresponding reduct
in emission3

In terms of impacts on health, a 2018 study found that the congestion tax reduced ambient air pollu
Stockholm by 85 percent and that this reduction resulted irs@gnificant decrease in acute asthma attag
among children 0 to 5 years of age in the years after the program. The study found that reduction
pollution from traffic by one unit (1 mg/m3) decreased visits for acute asthma to inpatient and outpg
providers by 4 to 15 percent, depending on the length of exposure to reduced pollution. After cong
pricing became permanent, the number of asthma cases in young children in the congestion pricin
fell by 8.7 visits per 10,000 children, a dexse of 47 percent relative to visits before the trial. The
estimates are expected to understate the full health effects in the lo#igen as the stock of healtk
evolves to a new lowepollution equilibrium leve(Simeonova, Currie, Nilsscemd Walker 218). It has also
been estimated that the charges would [ ead to
city and a total of 25-30 | ess premat ur @orsterge
Burman, and Johansson, 2008hese effects are approximately three times larger than wtwild be
achieved froma more general policy measute reduceemissions of aimilarmagnitude,asthe reductions
from congestion chargingvere concentrated to the most densely populated ard&diassonand Beser
Hugossor2006).

In London, the congestion charge applied since 2003 has increased gradually to GBP11.50 per day. A
initially justified by a need to reduce congestion in the city, in recent years the Mayor has adjustg
charge to reflect vehicle emissionsotivated by graving concerns over poor air quality and related hea
impacts. Lowemission vehicles, bicycles, motorcycles, taxis and mass transit (buses) are exempt fr,
charge. Revenues raised are earmarked primarily to support improvements in public transitll eass
smaller sums on road safety and initiatives to support biking/walkingOctober 2017, a new toxicit
charge (fcharge) was introduced, whereby older and more polluting vehicles that do not meet E
standards must pay an extra GBP10 charge onofoive congestion charge. The scheme generated £
million net in 2005/200§Centre for Public Impact 2048.

In terms of impacts, according to a 2018 study, the congestion charge appears to have led to a redu
the levels of CO, PM10 and N®the zone, but a sharp increase in NO2 emiss{@reen, Heywood, an
Navarrg. By making car travel more expensive the charge has encouraged a shift to other forms of
including buses and taxis. This shift from predominantly petrokaased transprtation (i.e. private
vehicles), towards diesélased transportation (i.e. black cabs and buses) explains the increase ir|
emissions (which is linked to a range of adverse health outcomes including lung and respiratory pro
This appears to refléthe unanticipated consequences of a shift toward diesel engines, which are ex
from the charggGreen, Heywoodand Navarro2018)

4. The congestion charge in Stockholm is not levied at nights, weekends, holidays in the month of July, and exemption<egaiy o
vehicles (e.g. on buses). There was initially also an exemption for altenativu el car s, which played an i mpor:
of such cars in the market. This exemption was subsequently removed in 2012.

5. In the innefcity areas, aiborne pollutants reduced between 10 and 14 percent with a smaller reduction afgeitr oxides (NOx) of 8.5
percent as exempted bus traffic used older buses with higher emission factors. CO2 emissions from traffic in the whadmStockh
metropolitan area decreased by2per cent (Eliasson and Beser Hugosson 2006).
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Administration

In addition to whathe incidence burden) of a tax or chargéalls on there is also the issue of who is
responsible for collecting it. Typically, taxes are collected by the tax agency, which is a part of central
government although there are exceptions to this, i.e. local governments may collect taxes, and
ministries may allect specific charges. Fekample,in China, local authorities set environmental tax
rates (within limits set by central authorities) and collect revenues, which are spent locallgdisee

66). Setting up an institutional infrastructure to administer such taxes or charges may be challenging
(technical, regulatory, institutional) but also has benefits. For exampléhila, the system of new
green taxes required capacity building, setting up mew institutional infrastructure and
strengthening intefinstitutional working relationships, howevenow that they areestablished,
these systems can support future expansion (i.e. to cover other pollutants) and introduction of more
complex policy insuments (e.g. offsets, emission tradirgds such, they are avorthwhile
investment (seeox 3).
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Box 6: Environmental Protection Taxes in China (Cicenia 2018)

Environmental degradatiorin Chinathreatens both the health of its citizens and its ecological syste
simultaneously decreasing the potential for economic gro#@hang and Zao 2018Jhe Environmental
Protection Tax (EPT) was introduced in January 2018 and replaces a previous pollutant discharg
targets enterpises and public institutions that discharge listed pollutants directly into the environm
covering air, water, solid waste, and noise pollution

Central authorities set lower and upper limits for the tax rates, thus allowing each province, autonc
region and municipality to determine the rates applied. Local authorities set the tax rates and ¢
revenues, which are spent locallgroadly spaking, the more developed and urban areas of China H
opted for higher ratesThe limits are as follows:
91 For air pollution, the tax rate may be imposed up to 10 times above the base rate of RMB 1.2,
1 For water pollution, the range is RMB 4.4 per unit.
I Taxes on solid waste are between RMB 5 and 1,000 per ton, depending on the type of waste
Tax reductiongprovide incentives to cut emissions while high fines and criminal penalties for offer
encourage compliance through its deterrence effect.
Estimates suggest the tax will raise revenues of up to 50 billion yuan (apht8%.68 billion) annually
which are to be spent ahe local level to support efforts to address pollution. In the first half of 2018,
revenues of RMB 9.68 billion were collectile o p| e’ s R e p Stdtel Texatioro AdmirGstration]
n.d)3.

Taxpayers must declare specific EPT related information to local tax authorities on a quarterly basi
discharge. At the same time, competent environmental protection authorpies/ide discharge data an
other relevant information on entities discharging pollutants under their monitoring and administratic
tax authorities on regular basis. This gives tax authorities the ability to compare tax data and infor
collected fran two sources.

According to a recent study on the pollution tax, shidred air pollutants emissions (e.g. SO2, NOX,
PM10, PM2.5, CO, VOCs, OC, NH3 and BC) are expected to decline, however significant effects w
evident in regions with ke economi@ctivities(i.e. Guangdong, Shandong and Zhejiang provinces) a
sectors with high emission intensity (i.e. the electric power aod-metal manufacturing sectorgHu et al.
2019) At the national level, the tax is expected to have a relatively small overatit effe air pollution
leading to areduction of less than Per cent compared to a businesasusual scenario. The study argu
t hat in order to achieve a | arger emi s the taxrates
should increase. Ano#r study argues that more stringent monitoring should be introduced together
tougher tax rates to push factories to invest in new processes or equipment to control emi¢&lums,
2017). Moreover, the study finds that implementing pollution taxesGhina leads to a rate of decline
CO2 emissions that is much larger than those of shet pollutants, which indicates a huge-lbenefit to
global climate change mitigation efforgslu et al. 2019)

Another study which examines the effects of limgi CO2 emissions in China found that a policy
reduces carbon emissions bypbr centevery year from the base case will also reduce premature death
some 3.5 to 4.%er cent(Garbaccio, Ho, Jorgenson n.dlheeconomyenergyhealth modelin the sudy
estimates the reduction in emissions and concentration of local pollgtémm policies, in particula
environmental taxesaimed atredudng CO2 emissions, which in turn translate into reduced premat
mortality, fewer cases of chronic bronchitis,canther health effects. By applying commonly used valua
methods, the authors find that the health damage caused by air pollution in the first year is alpmrt
cent of GDP. A policy to modestly reduce carbon emissions would therefore reduce local health los
some 0.2per cent of GDP annually.

Impacts

Fiscal incentives can have a significant impacbelmaviouras for example seen in the uptake of
hybrid vehicles irsri Lanka and Mauritius (SeeBox 10). The impact of the tax on pollution will
depend on theprice elasticity of demand (extent to which a change in product price results in a
change in demand) and theubstitution effect (extent to which a change in product price causes a
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shift in consumption towards alternatives, i.e. a tax on chemical fertilizers results in a shift towards
organic fertilizers). Theavailability of alternatives will affect both concepts. For example, if
alternatives are readily available and accessible, this should increase the elasticity of demand and
the substitution effect, making a tax more effective at reducing the use of the targeted pollutant.

Box 7: NOX charge in Sweden

In 1992, Sweden introduced charge on emissions aoitrogen oxides (NOXx) fronenergy generation a
stationary combustion plantgproducing useful energy above a specified threshohiOx emission
contribute to acid rain andcan form harmful ozone and photochemical smog which causeathing
difficulties and damages plants. Given that acidification was a major environmental problem in Swe
the 1980s, the environmental effects of NOx emissions received significant political and public att
(Green Budget Europe 204¢ This led to the government setting a high charge on emissions of NOX
mandatory continuous monitoring oémissions(OECD 2009Monitoring emissions required significal
upfront investment in monitoring equipment.

All revenues raised frortne charge exceptfor the cost of administrationis returned to participating plant
in proportion to theamount of energy generated. The reimbursement mechanism haifmsd placing
undue financial strain on the plangd creates afincentive for participating fins to reduce NOx emissior|
per unit of energy producedue to the effectiveness in emission reduction and falling monitoring ¢
the charge system has been extend&ivedish Environmental Protection Agency 2006

The charge has led toraduction in NOx emissions per unit of energy produced from the targeted pia
in the three years after the charge was implemented average NOx emission per unit of useful

produced fell by 5@er cent among regulated plants. Since the KNéhargewas introduced in June 199
specific emissions have dropped from an average of about 160 milligramsxgied@egajoule (mg/MJ) o
energy input to about 55 mg/MJ, equivalent 8065 per centreduction All sectors have substantial
reduced their emissios since the charge was introducéwedish Environmental Protection Agency 20(
Hoglundisaksson and Sterné200) estimated that in the first five years of the charge system, the ave
total cost was between SEK 25 to 40 per kg of NOx reduced asgthmei benefits of reducing one lof NOx
are at least equal to the charge level with the benefits exceeding or equal to total costs, thus improv
net welfare of societyThis reduction in NOx emissions contributed to reduced cases of respiratensdis
and reduced the effects of acidification or eutrophicati¢ioglund2000).

However substitution effects can sometimes have unintended consequences as seen in the case of
certain congestion charging schemes (®= 5). For example irLondon, while the congestion
charge led to a reduction in leved$ CO, PM10 and NO in the charging zone, it has also contributed
to a sharp increase in NO2 emissions (linked to a range of adverse health outcomes including lung
and respiratory problems) as commuters shifted from the use of predominantly petrelased
transportation (i.e. private vehicles), towards diebaked transportation (i.e. black cabs and buses).

It is worth noting that imposing a tax on pollution creates an incentive for businesses to innovate,
adapt processes and/or use less harmful alteived. However, these shifts take time to implement,
changes ibehaviourare progressive and the corresponding impacts on pollution and health will not
appear immediately. Moreover, the impact of taxes and charges is closely linkewtthe revenue

raised by such instruments is used, as se@ in the caseof the coal cess inindia (seeBox 8). How
revenues areused can also influence the acceptability of the instrument as in the case of Sweden
(seeBox 7).

25



Box 8: India Clean Energy Cess (UNEP 2014b)

I ndia’'s strategy of ensuring wuniversal energ

policies supporting energy acceasd theclean energy transitiothrough fossil fueltaxation (IISD, 2019)
The rationale behind many of these policigas linked tosecuring development, improvirgnergy security,
reducing GHG emissions andpitalising orhealth benefits of clean, renewable energy solutigRanday,
Bali, and Mongia 2934In 2010, the Government introduced a Clean Energy Cess orwBdchl, applies a
tax of INR50 per ton on coal, lignite or peat from all domestic and imported sources. The tax ra
increased gradually to reach INR400 per ton in 2016 which translates to a carbon price of d&&uer
tonne of CO2evied at thepoint of production.

The tax is intended to reduce dependence on coal and to incentivize renewable energy as part of a
policy tools adopted to transform the energy sector in India. Other fiscal incentives to encourage reng
energy investmentsnclude for example an accelerated tax depreciation benefit, a generatimsed
incentive scheme, excise duty exemption, sales tax reduction and-gdaretax holiday for investments i
renewable energy power productioi®lZ 2014)

The Clean Energ@ess has raised substantial revenues for the government. Some s tévenues are
allocated to a National Clean Energy and Environment Fund (NCEEF) which was set up to fund cled
technology deployment and R&D projects to combat climate chd@@andrasekar 201) The NCEEF see
to leverage a minimum dfiS4.5 of private finance for evetyS4 of public finance provide(Cottrell et al.
2013. Revenues from the Clean Energy Cess are also used for other priorities such as the rejuver
the Gamga river among otherRepublic of India 201%)

National estimates indicate that Rs 54,336 crddS$ billion) have been raised between 2046d 2017
from the CesgSingh 2017)According to the Ministry of FinandeS4.8 billion from the Cessagused to
fund renewable energy projects between 2010 and 2QYéle Environment 360 2@). However, critics
argue that only a marginal share of Cess revenues are allocated to the K&pREimately 40 percent
and that the majority of NCEEF expenditure is allocated to budgetary shortfalls of ministries and p
not directly linked to clean energyiSD 2016)Furthermore, in 2017, coal generated @ér cento f | 1
electricityand India is still the second largest producer and importer of coal after Chimgerley 2019)

India hasalsoundertaken efforts to reduce household air pollution by providing clean fuel to millions
through multisectoral strategies to curb ambieait pollution(India Statelevel Disease Burden Initiative A
Pollution Collaborators 2019)Deaths attributable to household air pollution declined by 56% in India {
692,000 (Ul: 580,29805,243) in 1990 to 482,000 (Ul: 393,81880,207) in 2017 (agetandardizeerate

decline, 140.9 to 51.0 per 100,000). Nonetheldssthe same time pedd, deaths attributable to ambien
air pollution increased by 48er cent (UNEP 2019e According to a recent repoybne in every eight death
in India is due to air pollutioindia StateLevel Disease Burden Initiative Air Pollution Collaborators )2(
Moreover, economic losses due to aollution totalled USR5 billionin 2017 with the greatest losses (a
percentage of GDP) sustained in the states of Pradesh, Bihar and RajastiiaR 2019e)'husaddressing
air pollution will reduce disease, avgstemature death and extend productive life for millions, ultimatg
supportingl n d futaré economic growth.

Addressingmarine pollution is another area of growing conceriWarious economic sectors and
activities, directly or indirectly, creatthis litter, which is then distributed throughout the marine
environment (UNEP 2013). Many countries are finding innovative ways to tackle this issith
regulatory measures and outright barfer example, Chindans imports of plastic recyclablesnd
Venuatu, Kenya, Zimbabwe and Canaalan plastic bags and productdtogether (Doyle 2018
These bans are often accompanied by sevegnalties, for example iKenya as of August 2017,
anyone found using, producing or selling a plastic bag faces up to déaws n jail or aJS$8,000
fine (Calderwood 2018)Some countries such a&lbania, Cambodia, Estonia, Greece, Malaysia,
Montenegro, Norway, Romania and Vietnam provideal incentives or tax breaks to manufactures

to either recycle or produce reusabldaptic bags. IrLithuania for example, manufacturers and
importers are exempted from the environmental pollution tax for the quantity of products and/or
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packaging that meetGovernmeniset standardsrelated to their use and/or recycling of waste
products The successful introduction of a charge on plastic bags in Ireland Bsed has
encouraged similar efforts in other countries around the oiany countries have introduced
landfill taxes/levies to help tackle marine litter. By increasing the price of landfill, such instruments
encourage the diversion of waste to other forms of treatment that are more environmentally
friendly, such as recover recycling or reuséNewman Watkins, Farmerten Brink, Schweitzer
2015) InEurope, in 1995 there were 7 countries implementing a landfill tax, currently there are 20
countrie$. Between 1995 and 2012, the amount of waste sent to landfill decreaset6Bper cent

to 33per cent, and in 2016, 4per cent of all municipal waste in the EU was recycled or composted
(European Parliament 2018)

Box 9: Plastic bag charge in Ireland

In Ireland, a levy on plastic bags has led to a reduction in plastic bag use from an estimated 328
capita before the introduction of the levy in 2002 to 14 bags per capita in 2012. The levy was intrody
a rate of USH.20 (EUR 0.15) per plastbag and increased to/S®.31 (EUR 0.22) in 2007. After
introduction, the distribution of bags in retail outlets dropped by 90% and there has been a sign
reduction in plastic bag litterThis reduction has also had an impact on the marine enment and coasta
pollution. Revenues from the levy are earmarked to an environment fund which is used to cov
administrative costs of the levy, support waste management, recycling centres, litter-gbeand other
environmental initiativegLyons B13) In the past 10 years the levy has yielded over EUR200 million
revenue(The Journal 20)3The introduction of the levy was preceded by stakeholder consultations ar
extensive national publicity campaign which helped overcome resistandeettet’y among the public an
retailers(Withana,ten Brink, llles, Nanni, Watkins 2014)

Marine litter threatens marine species and ecosystewweries a risk to human healttand negatively
impacts vital economic sectors such as tourism, fisheries, aquaculture or energy siybgline plastics
threaten fishing and aquaculture industries through entanglement, ingestion, chemical and mic
transfer, among othergWerner et al.2016) Persistent plastics can break up into micamd naneplastics
that may contain chemical additives and contaminants, including some known endocrine disruptof
may be harmful at extremely low concentrations for marine biota, thus posing potential tosksarine
ecosystems, biodiversity and food availabi(iGallo et al. 2018However, as with other marine organism
the impact of microplastic ingestion on fish health and stock sustainability is uncéfareadgill2019)
Reports from the UK Goverramnt * s Chi e f (204@)and GNEP (2028bJomcleide that there is
currently no evidence of negative human health impacts. However, Wefforts highlight significant
knowledge gaps in this area.

Source: DoyleandO ' H a, 804

2.2 Subsidising alternatives to pollutants

The tax system is sometimes used to grant certain activities or products relief from specified taxes.
By doing so, the government forgoes income it would normally have received. In fiscal terms, such
incentives areconceptually equivalent to expenditures and knowntas expenditures (Kosonen

and Nicodere 2009).Tax expenditures reduce the cost of alternatives to pollutants in absolute and
relative terms. In terms of its impact on thelative price of pollutantgo alternatives it thus works

in the same way as a pollutant tax. However, it differs from a tax on pollutants by focusing on
reducing the tax o alternatives. The two policies are noiutually exclusiveand can, in fact,
effectivelywork together.

6.The list of countriesAustria, Belgium (Flanders and Wallonia), Bulgaria, the Czech Republic, Denmark, Estonia, Finland, France, Ireland,
Italy, Latvia, the Netherlands, Norway, Poland, Portugal, Slovenia, parts of Spain, Sweden, Switzerland andl tegohite.
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There are however, several concerns among economists and public financial management experts
over the use of tax expenditures. Although tax expenditures have the same economic function as
direct subsidies, they arsubject to different treatment in terms of scrutiny and accountability.

While subsidies must be approved by governments and parliaments annually, tax expenditures
generally do not undergo such a process of inspection asduchare not subject to the detailed
costings and codbenefit analysisrequired for expenditure programs. Once established, tax
expenditures are considered part of the tax system and must be actively changed through the law.
This may however prove a larger barrier to reform than subsidies, which can be refdoynad
government as part of its normal budgapproval process. The greater ease with which tax
expenditures can be granted and the relative lack of accountability over their performance makes
them convenient policy tools and partly explains their usercuonstances where governments may
struggle to justify a new tax or subsidy. However, limited knowledge of their costs in terms of
revenue foregone can be a serious disadvantage. Other drawbacks are that tax incentives inevitably
i nvol ve ‘ pi bithiemays judgmemriseon what ang likely to be effective alternatives to
pollutants, may disadvantage other alternatives (e.g. unlike a tax on transport fuel, a tax expenditure
for low-emission vehicles does not provide incentives for commuters to consitiernative forms

of transport such as public transit or cycling) and may indirectly increase pollution (i.e. unlike a tax
on vehicle emissions or transport fuel, a tax incentive for hybrid electric vehicles may encourage
people to drive more+rebound efect’). The cases iBox 10 discuss experiences with using tax
exemptions and incentives to encourage the uptake of clean vehicgrilianka and Mauritius.

Despite these concerns and the fact that tax expenditures entail the government losing revenues
(whereas a tax on pollution could have a similar environmental impact whilst generating revenue for
the government), tax expenditures continue to besds This reflects various factors including the
fact that increasing taxes are unpopulahile tax expenditures (i.e. targeted tax cuts) are popular,
even though eventually the revenue foregone must be made up through taxes elsewhere or lower
public spendig. It is a communication and perception issue, which highlights the importance of
policy formulation and implementation. Thus, providing tax expenditures for alternatives to
pollutants can be an effective approach for governments concerned with the kdistnal or
political consequences of taxing pollution directly. The actual impact of such measures depends
with taxes,on the price elasticity of demand.

7. “The Rebound Effect is an increase i-effectodthesinirodpction of policy,imarkeh may

0 C (

and/ or technol ogy interventions ai med at environmehmehland ef f i ci en

Neubauer, 2011, p. 28).
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Box 10: Fiscal incentives for clean vehicles in Sri Lanka and Mauritius

Air pollution, both ambient and indoor, is a major public health problersrinanka (Nandasena, Lokuge
Wickremasinghe, and Sathiakumar 2D10ncreasing economic prosperity, coupled hwia growing
population, rapid industrialization and liberalization of the economy led to a significant increase in ¢
consumption and the number of motor vehicles on the road which tripled between 1980 and

(leperuma 200Q) In 2008, the Governmenintroduced low import duty and excise duty exemptions

hybrid vehicles. This was followed by a reduction in the age of used vehicle imports from 3.5 years to
revised taxes for different engine capacity thresholds, an increase in taxes on esigale capacitieg
considering fuel efficiency, an increase in import taxes on petrol vehicles and hybrid petrol vedndes
decrease of the import tax on electric vehicl@gladerana 2019)These tax incentives led to a significg
increase in the regtration of hybrid/electric vehicles- see Figure 1 and contributed to an initial

improvement in air quality (WBG 201%jowever in 2016 and2017 relatively high pollutant levelsere

recordedin urban and higHraffic congested areaswvhich ould be explained by an overall increase in t
vehicular fleet(Environmental Studies and Services Division of Sri Lanka.2ll&)growing humber o
hybrid vehicles on the roaléd the Government taubsequentlyincrease the tax for hybrid anelectric cars
in the 2016 budge(Global Fuel Economy Initiative 2016)

Figure 1: Number of annual first registrations of cars by fuel type from 2008 to 2014
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In 2011,Mauritius implemented a revenue neutral vehicle taxation system (feebate system). It impo
fee on vehicles with CG&nissionger kilometreabove the threshold of 158g/km and provided a rebate
vehicles emitting below ththreshold (PPMC 2019)The CO2 threshold was lowered to 150g/km in 20
Between 2009 and 2019, 11,841 hybrid cevexre imported (National Land Transport Authority Mauritiy
2019) This shift towards a cleaner fleet is expected to have several benefits. First, it improves
efficiengy, lowering fuel import costsfor the government and totafuel consumptioncostsfor consumers. It
improved urban air qualitpy lowering the sulphur content in diesel in 2012, from 2500 ppm to 50 ppn
support cleaner vehicles being importeHinally, it reduced greenhouse gamissiors from better fuel
economy and lower energy use for the same distance travéREdMC 2019)

A more traditional way of subsidising alternatives is througfirect subsidy, where the government

uses grants ofoans to supportspecificproducts or activities. For examplag¢cording to the IEA
(2018) support mechanismr renewables-based electricitamounted toUS$.43 billion worldwide

in 2017. As with the use of taxes, subsidies are deployed withritesmtion of shifting market prices,

and thus encouraging businesses and consemers
taxes have this impact by making pollutants more expensive, subsidies make alternatives to
pollutants cheaper, thus encourag the switch towards cheaper alternatives. Examples include the
deductibility of commuting costs from income taxes, the favourable tax treatment of the use of
company cars for personal transport and directly subsidizing public or green transpomdsee

OECD 20H).
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Box 6: Subsidising more environmentally friendly transport

Current patterns of transportatior- basedmainly on petrol and diesdlelled motor vehicles— generate
social, environmental and economic damage and are highly unsustainable. A shift to more sust
transport can save thousands of lives every yiaough improved road safety and reduced pwllution,

while cutting carbon emissions by @igatons (UN SecretarGeneral's Highevel Advisory Group o
Sustainable Transport 2016jiscal incentives for clean fuel and/or clean vehialesa common practice t¢
increase the markepenetration of cleaner vehicles or to promote less carbon intensive fuels. Tax creq
subsidized loans, for instance, are a common way to subsidize ethanol or biodiesel, althou
sustainability of biofuels is not undispute8drda, Banse, and Kemif@010, Bailey, 2013). Similarly, othg
incentives such as tax credits, exemptions from registration taxes and grants are used to eng
consumers to buy higkfficiency vehicles, such as hybrid or electric ¢aeeBox 10).

Norway provides one of the most generous incentive systems for electric vehicles world@etere for
Public Impact 2018 Buekers, Holderbeke, Bierkens, and Panis 20bdly 2015) The package includeg
exemptions from VAT (25 per cent), car registration tax (approximately 50 per cent, depending g
characteristics), annual road tax, public parking fees and toll payments. Additionally, electric vehic
use bus dnes. The public response has been overwhelming, anearly 2017, the combined sales

electric and plugn electric cars surpassed those of conventional ¢dtgt and Rosamond 2017)As of the
beginning of 2018, the support measures will slowly beusigdid downwards. Norway accounted for 49%
the electric or hybrid vehicle market in 2018, compared to just ovepeiOcent in 2013(IEA 2013 as cite
in Edmond 201P China had the largest share of EV sales in 2018, followed by USA and I€lemsing
2019) Shifting from a conventional vehicle to an EV can lead to a reduction in GHG emissions deper
the source of electricity. In the case of Norwainceelectricity is produced mainly through hydropower,
shift towards EV vehicles habatedemissions from the transport sectdthat accounted for almost 4@er

cent of CO2 emissions from total fuel combustion2014) which has beenkeyin reducing GHG emissior|
and safeguarding ci t(Aazestiusadd Otheekd2015CECIaandl IEARO Eyrabratic
2019) In contrast to the clean power supply in Norway, coal dominates the production of electric
China, which explains why EVs perform worse than the mostftielent gasoline cars in Chidi, Cherry
Bechle, Wuand Marshall 2011)A Greenpeace report (2018) noted that Oslo had the lowest pollu
concentrations (of Nitrogen dioxide, Particulate matter 10 um and Particulate matter 2.5 ) when com
to 12 other European citi€s

In Chile, air pollution costs the health sector at leddS8%70 million every year and is the root cause
127,000 emergency health consultations. Pollution also causes 4,000 premature deaths every year
million individuals are exposed daily to levels ofef particulate matter above WHO standar@dNEP
2017c). Chile aims to convert its public transport system to arel@ttric fleet and now owns the large
fleet of electric buses in Latin America and the Caribb@lobal Renewable News 201%) is estmated
that each electric bus can avoid up to 60 tonnes of carbon emissions every year and in Santiz
transition would avoid 1,379 premature deaths by 2030 and reduce CO2 emissions by 10.2onif&s of
CO2(UNEP 201d). According to the Ministry of Environment, at a national level, tackling air polly
would bring annual health benefits amounting WS billion. For the rural population access is a key ig
and the Ministry of Trans pdrsti diymplremge mtmédd ta

people to access opportunities and services in urban areas such as healthcare, education and other
The annual inclusive transport investment of aboutDB® million translates to an average subsidy
US®.66 per passenger and tripUN SecretarGeneral's Higlhevel Advisory Group on Sustainal
Transport 2016)

Subsidies can be considered a type‘mfsh policy’ that drives new ideas and innovation among
producers, for example government subsidies $oience, technology and certain projects/activities
such as ecaéndustrial parks (se8ox 7; UNEP 2019aAs with tax expenditures, subsidies dswve

8 The other cities in the data weerlin, London, Vienna, Brussels, Moscow, Rome, Zurich, Paris, Amsterdam,
Copenhagen, Oslo, Budapest and Madrid.
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several disadvantages compared to taxes in that they involve the government attempting to identify
what are |likely to be effective and commerci all
from the approach of taxing pollutants where thnégh price of pollutants would lead to market

solutions arisingnaturally and private operators competing to provide commercially viable
alternatives.
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Box 7: Subsidising environmentally friendly production zones in China

Anincreasing number of eemdustrial parks and eectbwns are appearing across Asighere governments
and local enterprises work together to revitalize an industrial cluster based on the principles of ind
symbiosis This approackeelsto transformindustrialareas intoenvironmentally friendlyproduction zones
where businessesooperate with each other and the local community to reduce waste and pollution
efficiently share resources. This concept originated in Northern Europe, and has spread to other regi
countries, particularly China. In 2018 there were around 25Giedastrial parks globally, compared wit
only 50 in 2000 (WBG 201&)hina introduced three programs to develop 4cavbon industrial zones an
Ecelndustrial Parks (EIP):

1. The EIP Demonstration Program

2. The Circular Transformation of Industrial Parks (CTIP

3. The LowCarbon Industrial Park Program

Each program has a specific governance structure, certification procedures and associated requir
While industrial zones are not forced to participate in these programs, they are motivated to do so
official certification and associated financial subsidies (Thieriot and Sawyer 2015). The N
Development and Reform Commission (NDRC) and the Ministry of Finance (MoF) decide which pro
to be subsidized and the subsidy amoulfitno substantiaprogress is made in the first three years, zof
are responsible for refunding subsidies receivedcal governments often subsidize the development
shared infrastructure and industrial symbiosis initiatives. Subsidies available through these prognaes
substantial as elaborated in Table 2 below.

Table 2 Subsidies Attributed to Circular Transformation Zones by NDRC and MoF (as cited in [ISD 2015

SUBSIDY INVESTMENT
ZONE SHARE
(MILLIOMN RMB) (MILLION RMB)

150

In terms of the benefits of such prograni3png et al(2013)found that compared with busineszs-usual
(BAU) scenario, industrial symbiosis can reduce solid waS®e2 emissions and air polluta@itsd can also
further contribute to energy saving, , whialtimately improves the health of citizens. Another study, us
new models and data representing 637 Chinese cities, found that -sesderal strategies enabled b
compact urban design, circular economy policies and wibduastrial symbiosis contribetto (Ramaswam
2017): an additional 1per cent—36 per cent to national CO2 mitigation, compared to conventional sin¢
sector strategies and to avoiding betweB25,500 toD57,500 premature deaths annually from reduced
pollution. Work by UNIDO also highlights how higher health and safety standards achidwisibenefi
employees and workers (Ramaswami et al. 2017; UNIDO 2017).
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Box 8: Waste management in South Korea

In the 1990s, South Korea was sending 90ceet of its waste to landfills with landfill and incineration rat
as high as 94 percent (Williamson 2011). Unsanitary waste operations led to land, water and air pollu
well as health angafety concerns (Seoul Metropolitan Government 2015; Skmtiopolitan Government
n.d.). By 2016Jandfill and incineration rates had been reduced to 38 percent (IAS Parliament Z
Recycling of food waste had grown from 2 percent in 1995 to 95 percent todafipa®2) . Sou't

success in waste management is a result of strong political will and public demana dizaner
environment which ledhie governmentto introduce various regulatory measures and fiscal incentives.

Between 2013 and 2014hé¢ government implemented Radio Frequency Identification (RFID) food wg
management systerthat charges residents and businesses a tax determined by the amount of food
generated and installed higtech food waste bins in designated arg#si 2018) Residents and business
scan their RFID card to dispose their waste. The weight of the disposed waste is automatically ca
and recorded under Het accodiaglyrat thee eral ofceach manth.arnisisystein
been extremely successful, reducing household food waste lpeB@ent, restaurant food waste by 4fer
cent, and increasing recycling of food waste to almost i80cent (Furness 2016An aerage fourperson
family paysUS$% a month for the bags, a fee that helps encourage home composting. Revenues frg
bag charges meet 6per cent of the cost of running the scheme (Broom 201Bhe government alsq
provides subsidies for urban farms, covering between 80 percent and 100 percent of thelistaosts
which has led to a sifold increase in the number of urban farms and community gardens in Seoul i
past seven years (Lee 2018).

Figure 2: Disposal of food waste in Korea (1993 to 2014)
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2.3 Reforming harmful subsidies and perverse incentives for pollution

Traditionally, subsidies haugeen usedto incentivise activities that generate pollutiofhis is still

the case today, with many countries subsidising the use of certain fuels and harmful chemical
pollutants. For example, several developing countries continuguttsidisechemical fertilizers and
pesticides. While typically motivated by agite to enhance food security and boost agricultural
productivity, such subsidies can cregberverse incentives, encouraging activities with serious
environmental and health consequencdsr example, in Parana, Brazil, for each dollar spent on
pesticides approximatelyUS#.28 may be spent on health care and sick leave arising from
occupational poisoningSoares and Part2012. Such subsids and perverse incentives can also
undermine policy commitments in other areas. For example, agriculture subsidies in Brazil (for soy
and beef) and in Indonesia (for palm oil and timber) aver 120 times highethan international
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funding for forest conservatiorior example through REDD#&nd undermine efforts to protect
forests by supporting an expansion of agriculture produc{ldNREDD Programme 201%5lowever,

some countries are rexamining such policies and shifting to more sustainable alternagisés the

case of Switzerland whidhmas reformed its system of agricultural support to promote ecosystem
services and sustainable practices (8ee 9). Similarlythe Republic of Korea ended all subsidies to
chemical fertilisers and switched to subsidising organic fertilisers and soil conditioners in 2005 and
Japan aims to phase out subsidies on fertilisers and pesticides in @QETCom 2019)

Box 9: Agriculture subsidy reform in Switzerland

In Switzerland, the agriculture sector benefits from a system of market protection combined with a s
payments to farmers that provide income support and incentives to certain types of farming pra|
(OECD 2017bpver the past two decades Switzerland has undestaa series of reforms to agricultur
subsidies and introduced direct payments for public and ecological services.

First policy reform in 19998 (RP 938)

A Guaranteed prices and production controls began to be deregulated
A Introduction of area paymas based on current production area resulting in increased share of payn
in producer support

A Level of Producer Support Estimate (PSE) declined modestly

Second policy reform in 1998003 (RP 9903)

A All state guarantees for prices and fixed procegsimargins abolished

A Reform of direct payment system, shift of a large part of direct payments tecnoment area payments
A Introduction of environmental cross compliance

A Significant decline in the level of PSE

New Agricultural Policy (AP 201%)
Direct payments promote ecosystem services and sustainable agricultsexénalwvays:

91 Direct payments for thamaintenance of cultural landscapes provide an incentive to prevent th
overgrowing or forestation of areas with high biodiversity quality and preserve their us
livestock.

9 Part of the direct payments faustaining food supply include an additional contribution for ope
agricultural copland and permanent crops.

9 Contributions for maintaining and promotirgpecies and habitat diversity include payments for
ecological compensation, biological quality and habitat linking (OECD 2017).

RP 9208 is estimated to have led to a 23 per cent dezlin pesticide use in plain regions (from 0.67 ktq
of active ingredients to 0.51ktons) and a 20 per cent decline in pesticide use in hilly regions (from (
0.09 ktons). RP 993 led to a reduction of 45 per cent in both regions. Similar resuéieeviound for
fertilizer quantities. In the first reform period, policy changes led to an estimated decline of fertilizer
main crops by 23 per cent (from 42 to 33ktons of nitrogen) in the plain region and 46 per cent under
03.

Despite thesereductions, pollution remains a challengeor example, a 2018tudy by the Swiss Feder
Office for Agriculture (2018 as cited in Minet 2018) found th&0R tonnes of pesticide have been stead
sold every year in Switzerland for the past decade.

In many countries the production and use of fossil fuels continues to be encouraged through
government subsidies. By artificially lowering prices, these subsidies drive wasteful energy
consumption and stimulate further fossil fuel extraction/production, efhiincreases local air
pollution, while crowding out investment in renewables and energy efficiency. Many countries apply
lower road taxes and fuel taxes on diesel, which acts as an indirect subsidy for diesel vehicles. For
example, in the European UnioBW), estimates suggest that diesel cars benefitted from subsidies of
almostUS$28.8 billion in 2014European Federation for Transport and Environment AISBL.2015)
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The health costs associated with air pollution are often many times higher than the government
subsidies paid to fossil fuel produceEstimates suggest thatn 2014 G20 governments spetdS$

444 billion subsidising fossil fuel companies, however the afsfossil fuels resulted in estimated
health costs of at leastiS$2.76 trillion (seeFigure 5), highlighting the inherent contradictions in this
policy choic(HEAL 2017Removing such subsidies would itself be a major step towards ensuring
that fiscalpolicy supports pollution reductiomccording to a 2017 HEAL stuéyiminating fossil fuel
subsidies and implementing corrective taxes on oil, coal and gas cedite premature deaths
from air pollution by over 5@er cent in Poland, by over 6per ent in India, China, and South
Africa and by over 7Qer centin Bulgaria, Romania, and Turké{EAL 2017)

Figure 3: Health costs of fossil fuels in relation to fossil fuel subsidies in G20 countries
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The sheer size of such subsidies can be a significant drain on national budgets, diverting resources
from other areas like health and education. Recent estimates of fossil fuel subsidies range from
around US$I00 billion to as much adS$.2 trillion in 207 when the value of combustierelated
externalities such as air pollution and health impacts from fossil fuel use are inqlGdedy, Parry,

Le, and Shang 201%Reforming such subsidies can free up substantial public resources which can be
usedto suppat projects benefiting public health such as the transition to clean renewable energies
(e.g. programs to equip rural households with clean solar stoves would help improve indoor air
quality), the funding of universal health care or efforts to strengthealtih systems. For example,

Iran used a share of the money saved from reforming fossil fuel subsidies to support implementation
of universal health coverage reforms, whilelindonesia savings from fossil fuel subsidy reforms
have been used to support insenents in social welfare and basic infrastructure (Sea 10;
Mousavi and Sadeghifar 201l&ecent research on the use of carbon pricing revenues ioithe
advantages of tying revenues to a particular use which provides greater visibility of the link between
the reform and public services (PMR 2019w resources from fiscal reform are used and how this

is communicated to the public can determineetipolitical acceptability of the reforms (see further
discussion on this in the section &takeholder consultations and clear communication below).
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Box 10: Fossil fuel subsidy reform supporting social welfare and healthcare in Indonesia

Between 2005 and 2014, fossil fuels and electricity subsidiBslonesiaepresented 17.%er cent of total
government expenditure, and 3y&r cent of GDP on averag&uch spending was a drain on public finan
and contributed to low govemment expenditures in other priority areas such as health and s¢
assistance. For example, 2016, Indonesia spent 1pkr cent of GDPon health compared with an averag
of 3 per centof GDP for low and middiecome countries(Indonesia,Ministry of Energy and Minerg
Resources 2017 a#ted in G2®019.

Over the 2014017 periodthe Indonesian government undertook a range of reforofssubsidiesto

gasoline, diesekerosene, liquefied petroleum gas (LR®Y electricity Following thee reforms, the 2017
budget allocation for fuel subsidies was only 12 per cent of its 2014 value, while their share i
decreased from 4er cent to 1.5 per cent (OECD 2018. Between 20142017, expenditure orelectricity
subsidies also reduced by n@othan half through the elimination of subsidised electricity prices for sev
consumer groups, including industrial users and wealthy households, and improved targeting of ele
subsidies for residential consumers through the unified povel@yabase (UPD)In January 2015, th
government increased the retail price of petroleum fuels, and ended budgetary transfers to pre
gasoline. Since then, gasoline and diesel prices are supposed to follow agematic adjustment
mechanism to reflect mowaents in international oil prices, however there have been politically motive
deviations from this formula and in March 2018, the government announced that fuel and electricity
will be kept at current levels until the end of 2019. A fixed sub&dyliesel was cut by half between 201
and 2016.

These reforms were accompanied mcil assistance schemeand mitigation measure® compensate for,
the impact of higher energy pricggarticularly on poor and vulnerable households includingmartcard
system covering financial assistance, education, and healthcare suppoproved socieeconomic
information in the UPD are helping the government to provide more targeted support to pmaseholds.
The fuel subsidy reforms resulted in significant fiscal savings for the goverrragméen2014 and 2015
the government saved IDR 120 trillio® billion). These savings were reallocated towards ot
priorities through increased budgefsr ministries, stateowned enterprises and transfers to regions &
villages(Pradiptyo, Susamto, Wirotomo, Adisasmita, and Be&6d6) In 2015, savings from fossil fu
subsidy reform were invested in infrastructure, rural and regional developmeneq®j(+60per cen),

social welfare programmes (I#r cen), health and education (Rer centand 5per centrespectively), and
agricultural subsidies (1der cen) (seeFigured).

Figure 4: Reallocation of savings from fossil fuel subsidy reform in 2015
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These fossil fuel subsidy reforms are expected to result in a decline in energy consumption a
switching which is estimated to reduce £énissions by over Per centrelative to the baseline in 203
(Asian Development Bank 201%) higher prices cause a reduction in the growth of vehicle ownership
an increase in the supply of highguality fuels, local air pollution is also expected to decline which ¢
have major health impacts given worsegiair quality in citie§GSI 2015 and G20 2018urthermore, the
reforms have created fiscadpace for increased government expenditure imfrastructure, including
investments in improved drinking water, and in soei@lfare programmes including impr@d health care
thus leading tqositive health impacts for the population.
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3. Insights on good practices in using fiscal policies to address pollution

As indicated in the analysis in this study, thesaignificant variety in the use of fiscablicies to

address different types of pollutioand it is not easy to generalise good pracsamn the effective

use of such policie®r pollution reductionas this isrery muchdependent on the type of pollution,
its impact locationand political contextn which it is implementedNonetheless based on country
experiences, some common threads emerge in relation to their desighimplementation which
providesome insight®n using fiscal policy instruments for pollution reductemnset out below

3.1 Design considerations

Setting a cleatax base

Normally, the purpose of a tax is to generate revenues amducht is focused on &pecifichase

such as income, sales, property eltic.contrast the primary objective of most flation taxes is to
reduce pollution, thus théax base should be clearly sstich thatthe tax ultimately increases the

cost of the targeted polluting input or activityfhis requires identifying the form and source(s) of
pollution. For examplelndia’s Clean Energy Co&lessis applied on all domestic and imported
sources of coal, lignite and peat. The base is specific and is levied on the biggest contributor of CO
emissions in the country coal - which is related to one of the nira causes of premature deaths

from noncommunicable diseasesambient air pollution(seeBox 8).

Sometimes, it may be possible to directly measiimelevel ofpollution resulting from an activity, in
which case, that measure becomes the tax bd$eSwedish NOx tax provides a good example of a
tailored basedirectlyfocusing on NOx emissions (faex 7). This approach is ideal as it has the most
direct link to health impacts. However sifichdata is unavailable, hard to measure or regsicestly
mechanisms to be set up, a proxy could bedias a tax bas@OECD 2013For exampletransport

taxes do not tax emissions themselves, but rather use petrol consumption, which is considered a
proxy for emissions, as a tax basAn alternative option is taax observable market transactions
relatedto pollution such as taxes on chemical fertilizers, as seen with the examplendfark’s tax

on pesticides (seBox 4).

Such taxes are generally @per and simpler to apply; however, as they target pollution indirectly,
they may prompt unintended or inefficient responses from polluters. For exaniptecongestion
charge inLondon led to a shift from private vehicles towards diebalsed transport resulting in an
increase in NO2 emissions (fa®x 5). InSri Lanka, tax incentivegncouraged a steep increase in the
registration of hybrid/electric vehicles which contributed to growing congestion problems and led
the Government to subsequently increase the tax rate on hyblattric vehicles (seBox 10). Such
experiences highlight the importance of designing a tax in a way that considers potential public
responses and their consequences.

Determining the optimal rate of the tax

Once the tax base is determined, the next challenge is selecting the tax rate to be applied. The
rationale for introducing pollution taxes is to make private actors consider the social cost of
pollution, thus thetax should lead to a higher cost/price of the activity or product to reflect these
externalities. In theory, the optimal tax rate is equal to the costs of pollution imposed on society.
This is however,not simple todetermineand several factors need toeltaken into consideration.
There are value judgments to be made regarding the importance of clean air versus the efficient and
cheap transportThere is also a challenge regarding the uncertainty or inconsistency in toxicity of
the pollutantwhichis party dependent on the location and circumstances of its. i@ example,
vehicle pollution in a rural area has a lower impact on health outcomes than vehicle pollution in an
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urban area due to differences in the number of people affected and lesser contientta
Furthermore, for some chemicals, there is limited research on the damage to human health, thus
adding to uncertainty in overall effects and undermining the urgency in tackling the pollutant.

Countries have responded to this challenge in differerdysv UndercChina’s Environmental
Protection Taxescentral authorities set lower and upper limits for the tax ratgghin which each
province, autonomous region and municipality sepecific tax rates applicable in their regi(@ox
6). Some countries dgdor differentiating existing tax rates between activitiesid localities in which
they are implementedapplying higher rates to more polluting activitiesid communities with
lower pollution carrying capacityA good practice example of such an approacfrom Chile (see
Box 3) where the pollution tax ratas designedo capture the environmental damage associated
with emissionglepending orlocal conditiongPizarro 2019)

In terms of the level of the tax rate plied, ‘escalators’ can enable a higher pollution tax to be
gradually established whilst allowing stakeholders time to progressively adjust their activities, thus
minimising economic impacts and reducing potential opposition fggker discussion below).

Taxadministration and compliance

Designing a pollution tax requires careful consideration of how the tax will be administered. This
includes clearly defining the legal incidence of the tax, communictitaxpayers how the tax will

be collected and establishing processes for colledtiggtax. This can include measures to prevent
tax evasion or avoidanceNormally, the tax authority would be tasked with collecting the itax
collaboration with specialised agencies such as the environmental or agricultural mijnistxy
authoritiesberefit f r om t h e extemsiwenkodwiedgé on the subject atiteir established
information and resource structure. Another option is for local authorities to collect the tax using
whichever tax collection power they already haweor example inChina, local authorities set
environmental protection tax rates within the lower and upper limits set by Central authorities and
collect revenues, which are to be spent at local level to support efforts to address pollutioBoisee
6).

The costs of administering the tax should also be kept in mind in the design procsssthiKorea,
revenues from the tax on food waste covered the majority of the costs ofylseem and led to an
increase in the rate of food waste recycled from 2 percent in 1995 to 95 percent todapds&g.

In Ireland, revenues from the plastic bag levy are earmarked to an environment fund which is used
to cover the administrative costs of the levy, support waste management, recycling centres, litter
cleartup and other environmental initiatives (séex ).

The design of the tax should also consider costs to the taxpayer in terms of complying with the tax.
Tax compliance can be particularly burdensome for smaller §geqsa and special consideration
should be given to how such taxes will be effectively paid by such taxpdyeesy narrow tax base

(i.,e. where the tax is applied on a specific pollutant in a specific industry) can have high
administration costs, both fothe government and the taxpayer relative to the revenues collected.
The Swedish NOx tax adjusted its tax base to avoid the complexities of administering the tax on
several small taxpayers, choosing instead to focus on large polluters. It is importatthehagsign

of the tax is kept as simple as possible, as higher complexity can deter participation and increase
transaction costs (de Vrie, Hanley 2016).

Transparency and regular review stibsidies and tax expenditures

Due to the cost of subsidies anthet relative lack of budget transparency in the case of tax
expenditures, governments should be cautious in introducing such instrumiéstsch instruments

are to be introduced (possibly due to the perceived unpopularity of new taxes), it is important for
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governments to estimate their costnd benefitsin advance. This is particularly important for tax
expenditures, where budgetary costs can be more easily concealed and where there is a common
practice of failing to forecast revenue foregone, particularly in developing countdestifying

costs and beefits of tax expendituresvill alsoenhance accountability anttansparencyenabing
legislative scrutiny by ensuring fiscal costs esarand can be challenged by parliamentarians and

the public.For examplein Switzerland citizenspushed the government to graduallyreducethe level

of farm subsidiesand shift from price support to direct payments (e 9).

If subsidies for alternatives are iotluced, they could be combined with a tax on a pollutant,
creating a seltontained system where taxes on pollutants are used to fund subsidies for non
pollutants. For example, thindian Clean Energy Cess was introduced as part of a suite of policy
tools adopted to transform the energy sector with a share of revenues from the coal tax to be
allocated to the National Clean Energy and Environment Fund (NCEEF) (8ee Box

Changes in technology, costs shifts in consumer/producer behavioucould lead tosubsides and

tax expendituresbeconing superfluousover time, leadingto a situation wherecostly subsidies

remain in placdong after theinitial reason for introducinghe subsidy hakeen met. This highlights

the importance of institutingegular reviews of subsidies to ensure they are fit for purpd$e case

of Norway serves as good example ofthe value of reviewingubsides and tax expenditure®

inform subsequent revisiong he generous incentive system for electric cars was ssittemd led

to sales of electric cars surpassing conventional cars in early 2017. As behaviour shifted and costs
declinedthe Governmenslowlyreducedsupport measures (Sefox 6).

Governance level

Pollution taxes impact specific interest groups in different ways. Policymakers must consider which
interest groups are affected and whether and how they should respond to such affects. The
damaging enviromental and health consequences of pollution, particularly air pollution, are
disproportionately experienced in the vicinity of the polluters. For example, pedestrians in the case
of vehicle fuels and people living near polluting factories. Given the gebigad concentration of

both polluters and victims, there is a strong caselé@al governments to tackle the challenge of
pollution. Congestion charges in London and Stockholm are examples of subnational governments
taking action to address pollution (s@®x 5). The ability for subetional authorities to take such
measures depends on the extent of fiscal decentralisation enabled in the national constitution, with
systems differing significantly between countries.

Policy package

It is also important that fiscal measures are introduced / considered as partwider policy
package with different complementary elements/instrument®lorway, for example introduced a
package of measures to make transportation more environmentaliyndity, including higher taxes

for polluting vehicles with various exemptions for electric vehicles and investments in clean public
transport (see Box1). Indonesia’s fossil fuel and electricity subsidy reform is another example of a
holistic fiscal polidfpudgetary reform that compensated for the impact of higher energy prices on
the vulnerable populations and ultimately provided bettargeted support to poor households
through a smartcard system covering financial assistance, education, and healthpp@ts(see

Box B).
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3.2 Political economy considerations of pollution taxes and subsidies

Introducing fiscal policies to address pollution involves more than merely considering the
environmental costs of activities and applying a price on such environmental damage. Governments
should consider the relative merits of such instruments in termisngiacts on economic growth and

how different taxes affect different social groups amongst other considerations (OECD 2012). This
requires consideration of theconomic and social impacts of fiscal policies. There are often social
consequences from envirorental taxes as they can disproportionately affect those with lower
incomes. This is particularly true when taxes are levied on goods deemed necessities such as energy
or transport. Taxing such goods may put a disproportionate burden ornoeme househols

which spend more on these goods in relative terms (i.e. as a share of household income) than high
income households. In addition to being socially unjust, such impacts also make these taxes
politically unviable unless compensating mechanisms are puagep

There are alsaompetitiveness concerns if inputs required for specific industries or industrial
activities are taxed too heavily relative to other countries. In an internationally competitive
environment, classical economic thinking contends thét could encourage firms to move to other
locations and resulti® ar bon | eakage’ . However, mo st recent
pricing on competitiveness, exports, trade flows and relocation of companies does not reveal
statistically signi€ant or robust evidence to support the claim. For example, the 2019 report of the
HighLevel Commission on Carbon Pricing and Competitiveness found no significant evidence that
carbon pricing has resulted in the relocation of the production of goods andcgs or investment

to other countries. An OECD working paper that reviewegb@st empirical assessments on the

impact of carbon pricing on competitiveness in the electricity and industrial sectors in OECD and G20
countries corroborated these findingsEllis and Venmans 2019). Nonetheless, both reports
recognise that these results are contingent on moderate carbon price levels and generous tax
exemptions currently in place. To eliminate the
harmonised iternational approach (Cuervo and Gandhi 1998; Parry 2019) with the creation of a
carbon price floor arrangement to alleviate concerns over losses in international competitiveness
(Parry 2019).

Failure to address such impacts can lead to public backtastests and a subsequent unravelling of

fiscal reformsA prominentrecentexampleist h e ‘ y e mmdvementirv Feasice that wsinitially

sparked by a planned increase in fuel prites grew to cover wider grievances over economic

inequality Dianara 2019; Transnational Institute 2019homas Piketty (2018) highlighted the
French Government’'s mistake of increasing fuel t
of rising social inequality. The protest revealed a crismaility among predominately working and
middle-classes, especially in rural and perban areas who felt the tax placed a disproportionate

burden for paying for climate action on them with no accompanying social support or compensation

to facilitate thetransition (Kimmelman, 2018l he gover nment’'s | acsk of CC
impacts, its failure to fully engagend communicatewith all the stakeholders proved
counterproductive as it letb the governmenteventuallysuspending thduel tax increase Similarly,

in Ecuadorcuts to fossil fuel subsidies introduced by President Moreno in October 2019 caused a

spike in gasoline and diesel prices leading to a 60 percent increase in taxi and bus fares overnight.

This had a significant effect ahe mobilty of lowerincome citizenand resulted ireleven days of

civil unrestthat resulted inthe government reinstahg the subsidies (Woods, 2019).

These examples highlightow the failure to factor inquestions of political acceptability and
distributional impactswhen introducing fiscal policiesan lead to public backlash, protests and a
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subsequent unravelling of reform$here are several approaches to implementing fiscal policies in a
way that can help to avert such an outcome.

Adopt a gradual phased approach to support stability and predictability

One approach that can both reduce political backlash and help businesses adjust is the use of pre
announced tax escalators or subsidy phasiés, i.e. when the government announces its intention

to increase the tax/reduce the subsidy at pspecified rates and at prepecified intervals. An
escalator enables a pollution tax to be introduced in a way that allows it to gradually become an
established part of the system. For example, in the a fuel duy escalator was introduced in 1993

and in place until 2000 (when it was dropped for political reasons) through which the government
committed to increase energy tax rates in real terms, above inflation, through gffieel escalator
(European Environmemtgency 2016). Prannounci ng an ‘escalator’ <can
economic decisions over the longerm without fear of sudden changes in the tax and regulatory
environment, this predictability supports stability by informing businesses andidio@ile of tax
increases in advance and helping them to adjust. Another approach is to propose a pollution tax with
an intentionally low rate that is expected to increase over time to ensure its political feasibility and
public acceptance. Both thehilean tax on CO2 as well dadian tax on coal adopted such an
approach (see Boxes 3 and 7 respectively).

Stakeholder consultations and clear communication

In advance of introducing a tax or subsidy reform, the government should undertake detailed
planning intuding the prewarning of potentially affected constituencies. This will enable potential
unconsidered problems with the tax/subsidy reform and its application to be brought to the
government in advance. This process also serves to inform affected gradpgivees them some
lead time to prepare for the introduction of the teor subsidy reformfor example by shifting
behaviour or making investments in alternatives.

In addition, clear communication is critical for public acceptance of fiscal policy iresttsymot only

in terms of the design of the tax, but governments ought to be open and transparent about the
elements of the plan, including on the use of revenues collected, the distributional and competitive
impacts especially in cases where goods orivdids are internationally traded Given the
unpopularity of new or higher taxes, this is particularly important. The Irish plastic bag charge
providesan example of a comprehensive strategy of stakeholder consultations and an extensive
national publicitycampaign which helped overcome resistance to the levy among the public and the
retailers leading to asignificant redution in plastic bag litter and coastal pollutiors€e Box ).
Another example ishe differentiated tax on leaded and unleaded petrolTimiland which was
introduced alongidea media campaign to educate the public about the dangers dbaine lead
pollution and helpedmprove public acceptability of the policgeeBox 2).

Deciding low revenuesare used

Using revenuefrom fiscal instrumentdo lower other taxes and/or t@ompensateaffected groups

can help to increase acceptanemd reduce opposition to the fiscahstrument. For example, in
Sweden an innovative reimbursement mechanism ensures revenues from the NOx charge is
returned to participating plants in proportion to their production of useful energy. This avoids
putting undue financial strain on the plants, avoids price increases and sivaalialy encourages
the greening of plants (se®ox 77). Similarly Denmark reimbursed the revenues from the pesticide
tax to the agricultural sector, wtl helped reduce resistance to the tax among farmers fsset).

In Canada the federal carbon price is applied to provinces and territories that dohawe their own
equivalent system&nd therevenuesare returned to the provinces through an annual tax rebate
that citizens can claim on their income taxes. In most cases, the rébhte more than the costs
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incurred from carbon pricingwhich mitigates financial impacts on families while maintaining an
incentive to reduce gpllution (IISD, 2018).

Some countries use revenues from fiscal instruments for broader -eocinomic benefits. For
example, in Indonesia, savings from fossil fuel subsidy reforms have been used to support
investments in social welfare and basic infrasture, andhave beencomplemented by social
assistance schemes and mitigation measyiresuding healthcare support (s@x 10).

Earmarking revenugeto support environmental activities could be yet another way to build support
among sceptical public and boost the green credentials of the tax. Some studies suggest that
earmarking fiscal revenues for environmental purposes can lead to larger supparipwasiic
acceptability (Baranzini and Carattini 201i)London, revenue raised from the congestion charge is
earmarked to support improvements in public transit, road safety and initiatives to support biking
(see Bo¥). Using revenues from fiscal instruments in this way can help increase public acceptability.

3.3 Conclusions

Pollution is one of the major challenges of our time, affecting human health and the environment.
Pollution also has economic costs linked to efffeon labour productivity, health expenditure, crop

yield losses and ecosystem damage among others. These issues are central to the 2030 Agenda for
Sustainable Development and are reflected in several SMese is no onesizefits-all type of

solution & the prevalent pollutants and the sources véigth between and within countriesA

toolkit of complementary policiedased on a comprehensive and balanced assessment of different
pollutants and impacts at different levels from the national to the ldeakl is needed Fiscal
instruments are among the most cesffective and efficient tools available to reduce pollution and
should be considered alongside other policies, including regulatory measures such as emission
standards, information tools and awexress raising.

This study explores experienciesboth developed and developing countriegth different types of
fiscal policy instruments to reducedifferent forms of pollution. Eachtype of instrument has
strengths and weaknessesvith varying impacts dependng on several factors including the
elasticity of demand, substitution effect, the availability of alternativaesd political economy
considerations (see Table J)he experiences explored in this study provédene practical insights
and good practices on the effective use of such instruments to address pollution.
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Table 3: Synthesis of fiscal policy instruments for pollution reduction

Potential Political

. Fiscal and - . Overall
Instrument environmental and .. . feasibility/Public
. administrative costs assessment
health impact acceptance
Generates public SO T
. P Can be difficult to effective and
Can lead to significan| revenue that can be e -
. : sell" given efficient
behaviouralchanges, used for various - .
. L . . perceived costs to instrument
Pollution tax with high impacts on| purposes including
. consumers and
environment and to further . . .
. aversion to new | Requires effort in
health environmental and taxes building oublic
health benefits gp
support

Can alter market
prices and drive
innovation in
certain sectors

Can help switch Enjoys public
preferences with support and

Subsidies for impacts dependent on Entails spending normally reviewed

from government

alternatives size of subsidy and yearly with .
- . budget Requires
precision in targeting Government o
S additional
beneficiaries budget
government
spending

Renders cleaner Regarded positively Reasonable publig

alternativescheaper by the public. acceptance
Tax . Entails foregoe
. Overall impact o
expenditures . revenue Quite rigid as they| Best used as pari
constrained by .
. become part of the of a policy
potential rebound .
national tax code package
effects
Himinates
perverse
Can be politically incentives to
Eliminates challenglngo pollyt(_a andfree_s
. : . implement up limited public
Reform harmful | distortionaryperverse | Frees up fiscal spac
. . ) o resources
subsidies incentives to produce| for other priorities "
Need to nitigate
or pollute

adverse impacts or Stakeholder

vulnerable groups| consultation is
crucial to gain
public support

Pollution taxes can be applied to reflect local conditions including the s@&tionomic and
environmental costs of pollutants at the local level and thus can provide a particularly useful tool to
address pollution as the damaging environmental and health consequencedlufqn, particularly

air pollution, are disproportionately experienced in the vicinity of the polluters. Pollution taxes can
also beeasier to implement and enforddan detailed regulations abey often make use of existing
administrative systems and r@cesses unlike detailed regulationsthat might need to be
accompanied by monitoring mechanisms and regulatory agenkigifution taxes also raise public
revenuesvhichcan be allocated tthe general budgetused to offset cuts in other taxes, earmadke

for environmental purposes or used to compensate affected or more vulnerable grdilyese
revenue use options can help overcome resistance, build political/public acceptance and ease the
implementation of new pollution taxes.
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Subsidies for alternatives to pollutants through tax expenditurs or direct subsidies reduce the
cost/price ofsubstitutesin absolute and relative term&uchmeasures can successfully encourage a
shift towards lesgpolluting activites, such as switching from synthetic to organic fertilizer or from
fossitfuelled buses to electric one¥hese fiscal policiesso tend to enjoy more public acceptance
than taxes Nonethelesssuch measures entail costs to the government and can bedosffcient
and distortiveover time. The introduction of sucubsidieshould be carefully consider@zhsed on

a costbenefit analysis thatonsidersthe revenue foregone in tax expenditigé cost of direct
subsidie¥ regularly reviewed and revised accimgly to ensure they are fit for purpose

Reforming harmful subsidies that encourage production aridr the use of pollutantsis another

fiscal policy instrument available to reduce pollutioReforming such subsidiesan free up

substantial publicresources thatcan be used to support projextenefiting public health and
environmental protectionamong others However, phasing out subsidiesan be a politically
challenging endeavour and governments should condigersocieeconomic impacts of the reform
and developplans tomitigate adversempacts on vulnerable groups/here necessary

The ountry experiencesexamined in this studyndicate the design and implementation of fiscal
policyinstrumentsfor pollution reductionshould be carefully considered to ensure maximum effect
and avoid negative socieconomic impacts.Distributional aspects, stakeholder consultation,
communication and the use of revenuesr fiscal policy instruments are among the key factors to
building public trust and support fdiscal policy instruments to reduce pollutiodwhen carefully
designed, fiscal instruments catapan importantrole inthe policy toolboxheeded to prevent and
reduce pollutionhelping to @celerak progress towards: pollution free planeaindsupport the 2030
Agenda for Sustainabl@evelopment.
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