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In most African countries, as in Europe, road tpamsis treated in a distinctive way within the
fiscal system, through the imposition of specialisgs on motor fuels and vehicles. In

particular, motor fuels are taxed considerably nt@avily than most other goods and services,
and the excises on motor fuels frequently raisgelaevenues. The initial motivation for these
taxes has generally been the scale and buoyartbg giotential revenues, and the relative ease
of tax assessment and enforcement. In particuigin, fates of tax can be levied on motor fuels at
low administrative cost and with limited risk ofaston, if large-scale commercial oil importing
and refining activities can be closely controlled anonitored by the revenue authorities.

While the revenue potential of these taxes willtoare to be important, wider considerations
relating to efficient infrastructure charging amyeonmental effects are also likely to influence
future policy decisions about the level and streeetof road transport taxes. Individual road users
impose various costs on other road users, and@etg@s a whole, through the effects of their
travel and transport decisions on pollution, taffongestion, accidents, and the physical
deterioration in the road infrastructure. Taxedueis and on vehicles can be used to ensure that
individual travel and transport choices reflect tlosts that individual road users impose on
others - for example, by taxing motor fuel to refleehicle pollution, or by charging the users of
heavy trucks for the costs of repairing the danthgg cause to the road surface. Ideally, an
efficient structure of road taxes might aim to geaevery road user for the precise social costs
incurred as a result of their decisions, althougpractice the available tax instruments can only
approximately reflect the various social costsoafd transport.

Formulating appropriate policies towards the taabf road transport is, however, far from
straightforward, due to the varied range of sooiaits (externalities) associated with road use,
and the complex interactions between road transawets, the pricing of other modes of
transport, the provision of road infrastructured @sues of spatial development. There are also
important equity issues in the taxation of roadsport and its substitutes, since in most
countries private motoring is associated with ridm@useholds, while poorer households are
more dependent on public transport. In some c@sttoo, the revenues generated from taxes
on road transport provide the funds used to builchaintain the road infrastructure, and the
design and structure of road taxes then affectadieguacy of resources for road building and
maintenance.

! This is a revised version of a paper presentéiteatSouth African Conference on Excise Taxatiarfd?ia, South
Africa, 11-13 June 2003. The paper has been pw@ulisls Chapter 5: "Taxes on Road Transport”, in&ijb
Cnossen (ed) (200@&xcise Tax Palicy and Administration in Southern African Countries. pp 117-150. Pretoria:
University of South Africa Press.



This multiplicity of objectives means that designmoad transport taxes will involve some
difficult tradeoffs and compromises. This chaptastto identify some of the main
considerations that will need to be taken into aotofocussing in particular on those likely to

be most relevant to the policy context in Africaruntries. Following this introduction, the
chapter is in six main sections. Section 5.2 charmses the range of possible taxes that can
affect road transport use and externalities. Se&i8 discusses the criteria for efficient revenue-
raising through taxes on road transport, and seé&id considers how far road taxes can be
structured to achieve efficient pricing of enviroemial externalities and other uncharged social
costs. Section 5.5 discusses issues of distribaitieouity raised by the taxation of road
transport. Section 5.6 considers a number of spgmilicy options, identifying the key issues
involved in selecting an appropriate balance betwbferent motor fuel taxes, or between
"fixed" and "variable" charges on motor vehiclesct$n 5.7 discusses the issue of "earmarking"”
which is of particular importance in this contehould road transport taxes be assigned to a
“road fund” or to the general budget, and if thedréund approach is to be adopted, what
implications should it have for the level and pattef taxation? Section 5.8 draws some
conclusions.

5.2  Taxeson Road Transport

A wide variety of taxes is levied on road transporAfrican countries, including taxes on both
vehicles and fuels, levied on both import and da &t various stages), as well as a variety of
charges for annual vehicle registration or road use

» Substantiakxcise duties are generally levied on motor fuels. These eithke the
form of specific duties, in terms of a fixed amopet litre of fuel, olad valorem
duties, at a rate which depends on some measurécef In addition, in some
countries the value added tax (VAT) is levied ortanduels. Within the tax
structure, diesel fuel is frequently taxed at edént (usually lower) rate than petrol.
Some countries have different rates of excise iféereént grades of petrol.

* New motor vehicles may be subject to the general VAT or other sagsIh addition,
or instead of the VAT, special vehicle sales taxay be levied, based either on the
value, or other attributes such as weight or engapacity.

» Annual feesfor the registration or use of motor vehicles rele the form of an
annual fixed amount for all vehicles of a certgipet (e.g., private cars), or may be
differentiated more finely according to vehicle cweristics. In most countries the
taxes levied on commercial vehicle sales, ownerahguse are higher and more
complex than the taxes on private cars, reflecmgngst other things the greater
variety in size and use amongst commercial vehidleese annual fees are
sometimes the responsibility of regional or locavernments.

2 Ghana, for example, switched from specific excteesnad valorem regime in the late 1980s, to ensure that the
real value of the excises was not eroded by inffaT erkper, 2001)



* Import (customs) duties may be levied on vehicles and fuels. Where a egusitoth
a producer and an importer, these import (custausgs may either replace the
domestic excise charged on domestically-producedyats, or may be in addition to

It.

» Tollsand fees may be charged for using certain parts of thespart infrastructure,
such as inter-urban highways, bridges or ferries.

Table5.1. South Africa, Mauritiusand Kenya:
Examples of Taxes on Motor Vehiclesand Motor Fuels

South Africa

Motor fuel taxes
Transport fuels are subject to five different sfie@xcise duties:
e The general fuel levy (R1.01 per litre for peti®0.85 / litre for diesel), which accrues to the
government's National Revenue Fund, used for gegevarnment expenditure

¢ Road Accident Fund Levy (R0.215 / litre) whichdirces third-party insurance for motor vehicle

accidents

e Customs and Excise Levy (R0.04 / litre), which gtmethe Southern African Customs Union
(SACU) pool

e Equalisation Fund Levy (zero in 2003), which hasrbesed in the past to mitigate domestic fu¢
price fluctuations due to changes in internatiamatle oil prices

e Atracer levy of R0.02 cents per litre on diesghich funds the marking and dyeing of

illuminating paraffin (kerosene) to combat theghé blending of diesel with illuminating paraffin.

Non-transport petroleum products are subjecttemdard-rate VAT (14%), except for illuminating p#in
which is zero-rated. Transport fuels are zero-rébe¥AT.

M otor vehicle sales taxes.

The sale of new motor vehicles is subject to statidate VAT (14%). In addition aad valorem excise is
charged on the sale of new cars and light comnmiearekicles based on the recommended retail-selling
price.

Motor vehicle usetaxes
Provinces impose charges for motor vehicle redistraand licensing, at various rates. There areemiral
charges or taxes on motor vehicle use.

Import duties
No duty is imposed on crude oil. Imported petrolgunoducts are taxed on the same basis as dombstica

produced products. Motor vehicle imports are taateainad valorem rate of 38%.

Toalls
Tolls are charged on some inter-urban roads.




Mauritius Motor fuel taxes

An excise duty and a road fund duty are chargeshotor fuels. The rates of the excise duty are Rspes
litre (petrol) and Rs3.00 per litre (diesel). Rat@sthe road fund duty are Rs0.25 and Rs0.15iper |
respectively. Fuel oil used for non-transport pggmis subject to an excise duty of Rs2.00 per. NAT is
applicable on petroleum products at 15% up to d¢hailrstage.

Motor vehicle salestaxes.

An ad valorem excise duty on cars is levied at rates which eagording to engine size. Applicable rates
are 90% (for petrol-engined vehicles up to 1258dinder capacity), 130% (1251-1500cc), 180% (1501
2000) and 250% (above 2000cc). For diesel vehithesengine size bands differ.

A registration duty of 11% is charged on first sgition of a new motor vehicle.

Motor vehicle use taxes

An annual road tax is charged. For cars, the amoaal tax is differentiated by vehicle size, andoading
to whether the vehicle is owned by an individuah@ompany. For individuals the annual road tax is
Rs3,500 for cars below 1600cc and Rs8,000 abosddahél. For company-owned vehicles rates of R&4,50
and 10,000 apply, respectively. Heavy goods vehiate charged between Rs3,000 and Rs18,000 per
annum, depending on weight.

Import duties
No customs import duty is imposed on motor fuels.

Kenya Motor fuel taxes

Excise duty is levied on petrol at rates defined380 litres at 20°C. The rates are Kshs19,445 for
premium petrol, Kshs19,055 for regular petrol, &stis10,005 for diesel. Industrial use of dieselsil
taxed at Kshs3,400 per 1000 litres, and fuel o{ss600.

VAT is not charged on petroleum products.

Motor vehicle sales taxes.
VAT is charged on new motor vehicle sales at 18%.

Motor vehicle usetaxes

A road license fee is charged on private cars asK250 (up to 1000cc), and Kshs12,600 (1001 - 8§00
For commercial vehicles, the road-license fee ightebased at rates of Kshs1,250 (below 1000kg) and
Kshs24,650 (1001-20000kg).

Import duties
An import duty of between 10% and 50% of the Clkigds levied on motor vehicles. Precise rates depe

on vehicle seating and engine capacity.

Source: Country Survey Questionnaires, Southerit@irConference on Excise Taxation (2003)

Not all of these taxes are encountered in evernttpuand the precise definition of the taxes,
and the rates at which they are levied, both vadely. Table 5.1 describes the taxes levied on
road transport in three African countries, Southosf, Mauritius and Kenya.

Tables 5.2 and 5.3 provide some comparative arsabyghe tax burden on motor fuels and the
annual taxation of motor vehicles, in a selectibnauntries in sub-Saharan Africa. Table 5.2
shows the level of excise taxation on premium pégrasoline) and on diesel fuel in 1991,
drawing on the data provided in Bolnick and Haughtt®98). For comparative purposes the
excise levels are presented as the equivalesu edlorem tax rates, even for countries where the
motor fuels excises are levied as specific taxeditpe of fuel. The unweighted average of
excise rates on petrol is 80 per cent (of the axeptice), and five of the countries shown
(Angola, Cameroon, Ghana, Ivory Coast and SenbgaB petrol excises in excess of 100 per



cent. The lowest petrol excise rates are in Nigériper cent) and Zambia (23 per cent). The
unweighted average of diesel fuel tax rates isetxpnt, and nine of the countries shown have
diesel excise rates below 25 per cent. Table fe8emts data, reported by Metschies (2001),
comparing the rate of annual vehicle taxation dypacal small passenger car in a number of
African countries; the average across the counstiesvn is US$36. The annual taxes on
motoring go under a number of different names ffedént countries, and (as shown in Table
6.1) can be differentiated according to vehiclerabteristics.

As a result of the special excises, spending oronfaels in most African countries is subject to
substantially higher taxation than spending on mtstr goods and services, and the excises on
motor fuels often make a substantial contributmtotal tax revenues. Gupta and Mahler (1994)
show that the share of total revenues contribuyeidxes on petroleum products (mainly motor
fuel) in developing countries can be as high ap&0cent, with some African countries,

including the Ivory Coast, Kenya, Tanzania and UWigammong those with particularly high
revenue shares. Chen, Matovu and Reinikka (20Q9) gshow that the 20 per cent of total tax
revenue contributed by taxes on petroleum prodandiiganda in 1998/99 was broadly
equivalent to the total revenue yield from taxesrmome and profits. For comparison, motor
fuel excises in the EU countries typically raispes cent or less of total tax revenues.

One important exception, however, arises in a &chitumber of African countries where motor
fuel prices are subject to administrative regulatar where petroleum importing, refining and
distribution activities are publicly-owned. In tleesircumstances the administered prices may
depart from world market prices and costs, andlfligly-owned importers and refiners are
allowed to operate at a loss, motor fuels may I a&toa price below the world market level.
Then, even if motor fuels are subject to signifioaxcises, the net overall fiscal impact on their
price, taking account of the distorted selling pras well as the tax, may well be substantially
less than appears by considering the rates ofléae aAlso, if the public budget has to make
good the deficits of a loss-making petroleum indyshe cost of subsidy must be offset against
the revenues from excise taxation.

Metschies (2001) points out that, as a result dfipal and other pressures, it is often difficult
for administered prices to be adjusted in line vhiidph inflation and currency devaluations. As a
result, in countries where large devaluations aatware is a tendency for administered fuel
prices to fall in relation to world prices, implgra fiscal subsidy which may cancel out a large
part of the impact of fuel taxes and duties. Hecdbss the impact of the 50% devaluation of the
CFA Franc in January 1994, and observes that isetl@A Franc Zone countries that did not
immediately adjust local fuel prices there wassslm public revenues from fuel taxation.
Metschies also identifies a number of countriesciwiaffectively subsidise at least some
categories of motor fuel (typically diesel fuel)aaprice below what would be the "normal”
market price in the absence of any special taxaltany of the countries he identifies as
subsidising diesel fuel are oil-producing countreasd relatively few are in Africa. Examples of
African countries identified by Metschies as hauitgsel prices significantly below the market
baseline include Angola (a producer) and Ghana-fimoducer).

Hossain (2003) observes that the internationaldgprices of fully-tradable commodities such
as petroleum products measure the opportunitytodee economy of their domestic use, and



presents estimates of the economic subsidy to donsade of petroleum products in Nigeria, as
a percentage of the estimated border price. Helleaés that domestic sales of petrol and diesel
both are subsidised by some 26 per cent, and kezdseabout 30 per cent. The overall cost of

the economic subsidy amounted to 1.8 per cent d®? GDaddition, of course, the opportunity to
raise substantial tax revenues from these produetsforegone.

The discussion in this paper focuses in particolatwo categories of tax: excise duties on motor
fuels, and one-off or recurrent taxes on motor slehdwnership. These together constitute the
most significant potential sources of revenue (afpam the application of general consumption
taxes such as VAT to road transport).

Tableb.2. Sub-Saharan Countries: Levels of Excise Taxation (expressed as an ad
valorem tax equivalent) for Motor Fuels, around 1991

Premium petrol Diesel fuel Differential in
favour of diesel

Angola 218 82 136
Botswana 39 28 11
Burkina Faso 85 72 13
Cameroon 174 19 155
DRC n/a n/a n/a
Ethiopia 40 12 28
Ghana 111 n/a n/a
Ivory Coast 174 131 43
Kenya n/a 21 n/a
Lesotho 37 35 2
Madagascar 39 24 15
Malawi 39 35 4
Mauritius 92 44 48
Mozambique 39 5 34
Namibia 61 59 2
Nigeria 5 5 0
Rwanda 75 74 1
Senegal 258 164 94
South Africa 56 46 10
Swaziland 30 30 0
Tanzania 37 19 18
Uganda 92 57 35
Zambia 23 21 2
Zimbabwe 30 11 19
Unweighted average 80 45 35

Sour ce: Ad valorem tax rates for premium petrol and diesel from Bactrand Haughton (1998),
Tables 5d and 5e, except Madagascar and SoutheAMadagascar figures are for 1996 and are
taken from Haughton (1998). South Africa figures X891 are computed from data provided in
Country Survey Questionnaire, Southern African @ogrice on Excise Taxation, 2003.
Differentials and average: author's calculation.



Table5.3. Sub-Saharan Countries: Annual Vehicle Licence Fee for a Small
Passenger Car, November 2000 (US dollars)

Angola n/a
Botswana 17
Burkina Faso 0

Cameroon 20
DRC 7

Ethiopia 7

Ghana n/a
Ivory Coast 13
Kenya 16
Lesotho 25
Madagascar 9

Malawi 19
Mauritius n/a
Mozambique 10
Namibia 17
Nigeria 3

Rwanda 46
Senegal 82
South Africa 16
Swaziland 9

Tanzania n/a
Uganda 16
Zambia n/a
Zimbabwe 11

Note: The table showse Annual Vehicle Licence Fee or other annual taxation for a small passenger
car such as a Toyota Corolla.
Source: Metschies (2001), p. 75.

5.3 Efficient Revenue-raising Through Road Transport Taxes

As shown in the previous section, most countrieattroad transport in a distinctive way within
the fiscal system, generally levying excises onanfiels and vehicles, imposed in addition to
the standard consumption tax. How far is this spl¢ak treatment justified, both in purely
revenue-raising terms, and in terms of the impadhe various areas of government policy,
such as transport and environmental policies, afidips towards growth and distribution, that
are affected by road transport taxation?

The fiscal case for differential taxation, throupk imposition of special excise taxes on certain
commodities, is reviewed by Sijbren Chossen (chiaptthis volume). In some circumstances,
special taxes on certain commodities may be ahlaise government revenues at lower cost (in
terms of the distortionary impact on private seetmwnomic activity) than confining



consumption taxes to a single-rate broad-based A&.argument of Ramsey (1927) indicates
that, under certain circumstances, higher taxesealastically-demanded goods could raise a
given revenue requirement at lower economic c@st thuniform sales tax. For certain motor
fuel uses, at least, this argument could justifgvabaverage taxation, although this may conflict
with distributional objectives in tax and socialipg.

Historically, in African countries as elsewhereg 8pecial excises on motor fuels are mainly due
to an even more straightforward, and practicaleolstion - that these are commodities where
high taxes can be levied, at low administrativet,cassd with little risk of significant evasion

(Due, 1994). Since many countries are wholly depatdn imports for their oil supplies, oil can
be subject to close fiscal control from the boraethe point of tax imposition. Even where this

is not the case, oil refining typically involvesbstiantial economies of scale and takes place in
large plants, which can be monitored by the reveruiborities at relatively low coét.

Further efficiency arguments for above-averagetiamaf certain commodities, noted by
Cnossen, have to do with the potential for usikg$ao meet the external costs associated with
consumption or production but not accounted fqurioe, and to discourage the generation of
such costs. Inrecent years, the use of taxatioeflect the various environmental externalities
associated with road transport has become a vig@object for debate in many countries. This
has been prompted partly by the growing awareniegedocal, regional and global
environmental problems arising from motor fuel uéer example, urban lead pollution, acid
rain damage, and global warming, respectively. Eighxation of motor fuels, and tax
incentives to encourage fuel switching towards-faduting motor fuels, may make an
important contribution to reducing the pollutiomakizge from road transport. In addition, by - in
effect - charging for road use, road transportsaray also have a role to play in ensuring
efficient use of transport infrastructure. Theseies are discussed further in the next section.

In broad terms, revenue-raising taxes should bedesver and above any level of taxes imposed
for purposes of correcting externalities (Sandn®,6). Where significant revenues are raised
from externality-correcting taxes, it will of coerde possible to set lower rates of purely
revenue-raising taxes.

A complication arises in the case of motor fueliggs which has no significant counterpart in
the determination of the optimal tax structuretfa other major excises on alcoholic drinks and
tobacco, namely that motor fuels are used as ammadiate good (i.e., an input to production)
as well as sold for final household consumptiorblieuransport and the distribution of goods by
road both use significant quantities of motor fualsd in poorer developing countries these uses
account for a large part of total consumption otanduels.

Diamond and Mirrlees (1971) have shown that, indibhgence of externalities, and provided
certain general conditions hold, intermediate gaasild not be subject to taxes levied for the
purpose of revenue-raising. This means that itlalappropriate for vehicles and motor fuels
used as production inputs to be taxed less hetnhaly vehicles and fuels used by final
consumers. Any purely revenue-raising indirect $astgould apply to the latter, but not to the

% See, for example, Okello (2001, p. 8) for an oetlbf the administration and control procedurestermotor fuel
excise in Kenya.



former. Where externalities are present, the inailbm of the above principle is that externality-
correcting taxes should be imposed both on intefaednd final consumption commodities (if
these generate the same level of externality)iH®ipurely revenue-raising component of
taxation should be imposed on final consumptiors usgy.

The Diamond and Mirrlees requirement that the bu@faevenue-raising taxes should be
confined to final consumption is achieved autonaiycthrough the operation of a VAT.
Business purchasers of a taxed commodity canfactefeclaim the tax they have paid, as an
offset to their liability for tax on the value dfdir sales. This provision for VAT-registered
businesses to deduct "input” VAT in computing "adtg/AT liability means that such
businesses do not perceive VAT as a cost. As dtr&AIl is good at handling intermediate
goods issues with a purely revenue-raising taxth®ysame token, however, use of the VAT
system is a poor way of reflecting externalitieshe tax system, if the externalities are
generated by both intermediate and final consumpises of the commodity. Higher rates of
VAT will only be perceived as a cost by final consrs and not by business purchasers of the
good. Excise duties provide a more efficient tastruntment for reflecting environmental and
other external costs, since they raise the effegnce of the good to business purchasers as well
as to final consumers.

54  Social Costsof Road Transport
The social costs of road transport include fourmtategories of uncharged external cost:

» environmental costs - these include both global and local air pollataf various forms,
including the contribution of vehicles to emissia@isarbon dioxide and other
greenhouse gases, nitrogen oxides which contribudeid rain, and particulates (soot,
etc.) which can cause health problems. In addtticar pollution, road transport also
generates noise pollution, and aesthetic "pollUtiorierms of transport-related effects on
the rural landscape and the urban environment. Baden, 1990; Maddisod al, 1996).

» accident costs - the costs of injury and accident fatalities el pedestrians and other
road users; the damage to physical property; tesad treating accident victims in
publicly funded health services. (See Jones-Le@)19

* congestion costs - the costs in terms of extra journey time whigad users impose on
each other when roads become congested. (See Newbeon).

» consumption of theroad infrastructure - in the form of "marginal road damage costs":
the physical wear and tear caused by vehicles ukangoads (See Newbery, 1988;
World Bank, 1988).

* In some countries the total economic cost of rwaffic accidents is very high. South Africa haceo%00,000
road accidents in 1997, and nearly 10,000 peopie kiled. The economic cost of these accidentduiing the
costs of hospital treatment, property damage,itastme and traffic delays to other road users le&s kestimated at
some 1.8 per cent of GDP. (Pretorius Pra&zai, 2000)



It is desirable that these social costs shouldefleated in the costs of road use faced by
individual road users, so that individual decisiaisout vehicle ownership, and about whether,
when and how to make individual journeys) are takethe light of the full social costs,
including environmental costs, road damage costs,and not just on the basis of the private
costs of vehicles and vehicle fuel. In principlees taxation of road transport might be used to
reflect the sum of the various externalities inwalvn vehicle use.

However, it is not possible to restructure existizxges on vehicles or fuels so as to reproduce
exactly the first-best structure of incentives,haibad users charged an amount for each journey
which reflects its full marginal social cost. Tiesprincipally because the various environmental
costs differ in how closely they are related to¢haracteristics of vehicles or fuels. Some, such
as the global warming potential of vehicle use,cdosely (and broadly linearly) related to fuel
consumption. Others, including the costs of palditluemissions, and noise, are related to the
location, and in some cases the time of day, oiclelise. Fuel taxes would be a poor proxy for
these components of the environmental costs. Li@wvalthough vehicle sales taxes, taxes on
initial registration, and annual vehicle regisivattaxes or license fees can be structured so that
heavier and more polluting vehicles pay more, thases are unrelated to vehicle use. While
they may influence vehicle use through their immactehicle sales or ownership, they do not
influence individual journey decisions by vehiclerers.

As a result, taxation of vehicles or motor fuela caly provide an approximate reflection of the
marginal social costs incurred as a result of illdigl transport decisions. The available tax
bases are only loosely linked to the various sauoial environmental costs which policy might
aim to control. In such a "second best" contextjlitgenerally be appropriate to make use of a
wide range of instruments, to produce the closessiple approximation of the tax incentives to
the structure of the various social costs. Thig@ggh might include, for example, higher
charges on parking in central urban areas, anddsutmspublic transport, to discourage private
car journeys in congested urban road-space. Irtiadddirect regulation of vehicle
characteristics and vehicle use will be an impdrsapplement to the incentives that can be
given by vehicle and motor fuel taxation.

5,5  Distributional equity and taxes on road transport

The distributional incidence of taxes on motor $u&lll include the direct distributional impact
of additional tax on households' spending on mfatels, and the indirect incidence arising
through the impact of motor fuel tax on transpadts in production, and hence on the prices of
other goods and services.

In developed countries, the direct distributiomapact of taxes on motor fuel varies, depending
on the level and pattern of car ownership, andudeemade of public transport. These are in turn
related to the spatial pattern of settlement amsh@mic activity. In most European countries
(especially in urban areas), motor fuel taxes tertoe mildly progressive, with higher rates of
car ownership and use among higher-income housghard poorer households making
relatively more use of public transport. In muchlod United States (US), however, private
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motoring provides the only available form of mafyiliand motor fuel spending appears to have
the demand characteristics of a necessity in halddtudgets. Taxes on motor fuels in the US
thus may have a regressive distributional incidé@mngressional Budget Office, 1990),
although there is debate about the degree of ragrgs with work by Poterba (1990) showing
that motor fuel taxes appear substantially lessessjve if a life-cycle incidence approach is
taken to distributional incidence.

The available evidence for African countries suggésat the direct distributional incidence of
motor fuel and vehicle taxation is strongly progres, with vehicle ownership and use
concentrated among better-off households, andgibiamong the poor.

Younger et al (1999) examine the distributionaldeace of a range of direct and indirect taxes
in Madagascat.The taxation of households' direct purchases dbnfael, and of purchases of
motor vehicles, both have a highly-progressiverithistional effect, and much more progressive
than the VAT (which in Madagascar is also fountbégorogressive in its distributional
incidence). In addition, they find that thelirect distributional impact on households of the
taxation of motor fuel used by public transpordliso strongly progressive, although less
progressive than the taxation of direct motor fugichases. Most use of public transport is by
urban households, rather than by poorer rural Hmids. Taxing all motor fuel at the same rate,
including that used by public transport as wellhe purchased directly by households,
substantially increases the tax base comparecettagation of direct sales to households, and
results in a tax which is still significantly-mopeogressive than most other taxes in the tax
system, including VAT. On the other hand, the texaof kerosene (illuminating paraffin),
which is predominantly used as a fuel for cooking Aghting by households with no electricity,
is one of the few clearly-regressive componenth®efMadagascar tax system, because kerosene
spending forms a much larger part of the budgefoofer households than of the better-off. A
system of general taxation of petroleum or petnolguoducts (for example petroleum import
duties), covering kerosene as well as motor fuedsild then contribute substantially-less
progressivity to the tax system than taxes on nmoiels alone.

Younger (1996) and Chen, Matovu and Reinikka (20@d) similar results for Ghana and
Uganda, respectively. In particular, taxes on director fuel sales to households have a highly-
progressive distributional impact, while taxing é®ene (paraffin) has a highly-regressive
impact, because it is such a significant part efgpending by poorer households in rural areas.

Taking account of the distributional impact of tsaxa motor fuel used in public transport
generally weakens the estimated progressivity dbmioel taxes somewhat (since poorer
households may make greater use of public transipantprivate cars), though the overall
impact remains progressife.

® Younger et al (1999) analyze the progressivitgitferent taxes by comparing tax concentration esrand using
the criterion of "welfare dominance" proposed byz¥aki and Slemrod (1991).

® A particular issue arises in South Africa as ailtesf the pattern of settlement imposed by theviones apartheid
regime, which located black townships well awayrrthe main urban areas. This means that many residé
these townships must make long daily journeys tpliptransport. Pretorius Prozzi et al (2002) shbat
townships located around the major South Africdie€iwere on average 28 km from the central busidesrict of
the cities, and residents of these townships hacage one-way journey times to the city centrefrinutes.
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A number of studies point out that various mechasisay reduce the progressivity of motor
fuel taxes, especially when the consequences eftar goods transport are taken into
consideration. For Uganda, Chen, Matovu and Rem({®K01) calculate the distributional
impact of motor fuel taxes working through goodsgs, on the assumption that the additional
cost of goods transport is passed forward to comssintaking this effect into account reduces
the estimated progressivity of taxes on motor fuathough they remain clearly progressive in
their distributional impact. On the other hand, At and Osei (2001), in a discussion of
taxation and fiscal reform in Ghana, take a différeew of where the burden of motor fuel
taxes on goods transport will fall. They argue thath of the incidence of motor fuel taxes on
the transport of agricultural products will fall poor, rural producers rather than better-off
urban consumers, because supply is rather inelagtite demand for these products is elastic.
However, they present no empirical evidence to etighis line of argument, and it is difficult
to assess how far, if true, it would diminish tharply progressive impact of motor fuel taxes
observed in other studies.

Finally, Nicholson et al (2003) discuss the powrdistributional impact of a doubling of the
fuel tax in Mozambique, and describe a number ahadels by which this may affect the living
standards of poorer households. They concluddhbkdtigher fuel tax would increase the
number of people below the poverty line by aboyb@8 (about 0.15 per cent of the total
population). However, they present little quanivadetail on the distributional impact of the
fuel tax, and, crucially, do not assess whetheingithe same revenue through other taxes
would have a greater impact on the poverty rate. dibar implication of the other studies is that
fuel taxes, apart from taxes on domestic kerodaemes substantially less impact on poorer
households than most other potential revenue ssurce

5.6  Some Palicy Options

This section seeks to draw together the variousiderations outlined above in a discussion of a
number of specific policy issues concerning taxesnotor fuels and vehicles. These include the
implications of an increase in the overall ratenaitor fuel taxes, the role of taxes on motor
vehicle sale or ownership within an efficient angigéable system of taxes for road transport, the
determination of the optimal tax differential betmepetrol and diesel fuels, and the potential
role of taxation in accelerating the diffusion e$$-polluting alternative fuels and alternative-
fuel vehicles.

5.6.1 Higher motor fuel taxes
Higher motor fuel prices would have three main efe
(1) reductionsin vehicle owner ship. For some owners of motor vehicles, a higher petro
price would make ownership no longer worthwhileeTtumber of vehicles owned

would fall, as a result of fewer purchases of newieles, and/or earlier scrapping of
existing vehicles;
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(i) reductionsin vehicle use. The cost of each journey made would increase, and
"marginal” or inessential journeys would be disemed;

(i) higher fuel efficiency of the vehicle stock. Higher petrol prices would tend to
encourage manufacturers to design more fuel-efficieotor vehicles, and to
encourage purchasers of new cars to choose mdreffigent vehicles. Also, high
petrol prices might encourage the more rapid sengppf "gas-guzzling” older
vehicles.

However, the evidence on demand responses (seeM@nd®92) suggests that the impact of
motor fuel price changes through changes in tanasidikely to be quite low. There is clearly
likely to be a greater impact on fuel use and Veremissions than on vehicle use and
congestion, particularly in the long run as thd &féciency of the car stock improves. Elasticity
evidence for African countries appears relativggrse’ but the available estimates seem
broadly in line with the pattern in other countri&s the extent that motor fuel demand is
relatively price-inelastic, an efficient structwerevenue-raising commodity taxation would tax
motor fuels more heavily than other, more pricestétacommodities.

Price inelastic demand for motor fuels also mehasthe tax rate which maximises revenue is
high. The revenue maximising tax rate is the pairwhich the additional tax revenue from a
higher rate of tax on each litre sold is exactlgef by the tax revenue lost on the reduction in
consumption caused by the higher tax rate. Itl@lhoted that this revenue-maximising tax rate
is generally not the same tax rate as that whichldvbe imposed in an efficient system of
commodity taxes (generally the efficient rate Wil lower than the revenue-maximising rate),
but calculation of the revenue-maximising rateHghly-taxed commodities is important, to
ensure that the rate of tax has not been raiseduter-productive levels.

Based on econometric estimates of the elasticiieaiand for motor fuels, Haughton (1998)
calculates the long-run revenue-maximising ratasator fuel excises in Madagascar to be
104% for regular petrol, compared with an actutd od 39% in 1996, and 81% for diesel fuel,
which was actually taxed at a rate of 24% in 198@he short-run (meaning a period of one or
two years), higher rates than these would yielahénigher revenues, but the higher revenue
would then be eroded over time by behavioural neses by fuel users. Similarly, Osoro,
Mpango and Mwinyimvua (2001) estimate that the nesemaximising rate of motor fuel
excises in Tanzania is in excess of 100 per cgrt) & the long-run. Table 6.2 shows that in the
early 1990s thad valorem equivalent of the actual excises on motor fuelanzania was 37

per cent for petrol and 19 per cent for diesel.

If these estimates of the revenue-maximising let¢hxation in individual countries are
representative of the position in other African rnwoigs, they suggest that there is, in most
countries, considerable potential to raise furtkgenues from the motor fuel excise. Only five
of the 22 petrol tax rates reported in Table 6.&exl 100 per cent, while all but three of the
diesel excise rates lie below 80 per cent.

" Some estimated own-price elasticities for motel fo African countries are reported by Bolnick afaughton
(1998).
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An important issue bearing on motor fuel taxatiothie African context is the taxation of
kerosene, widely used by poorer households foriogaknd lighting. Motor fuels and domestic
kerosene are at least partially substitutable,camitle tax differential between the two leads to
significant diversion of domestic kerosene for usmotor vehicles. There are two powerful
reasons for taxing kerosene and motor fuels vefgrdntly, however. One is that the pricing of
kerosene affects the use of firewood, and henceriligonmental damage caused by
deforestation. Some authors have advocated sulbgjdize use of kerosene as a means of
reducing deforestation, and taxing kerosene omsdinge basis as other petroleum products would
run directly counter to this recommendatfollso, taxing kerosene has a highly-regressive
distributional impact, in the sense that the tardbun is borne disproportionately by poorer
households (Chen, Matovu and Reinikka, 2001).

From the perspective of distributional equity, #fere, there would be grounds for taxing
kerosene much less heavily than motor fuels. Tawiotpr fuels heavily, while having lighter
taxes (or even subsidies) for kerosene, is liabledd to inefficient tax-induced substitution
towards kerosene in motor vehicles, with consequernue erosion. Various measures could
be employed to limit this diversion for exampledyeing or chemical marking of kerosene, and
spot-check inspections of the contents of vehigt# fanks, and while they may not be
completely successful in eliminating diversion tineay make it possible to sustain a
considerable tax differential between the two gsoapfuels.

5.6.2 Taxeson motor vehicle sale or ownership

Many African countries levy special import dutigsmew motor vehicles and/or higher rates of
tax on the sale of new motor vehicles than on #te af other goods. Also, most countries have
some form of annual taxation on road vehicleshenform of an annual vehicle registration or
license fee (Table 5.3). Taken together, thes®uariaxes have considerable revenue potential
(if they can be effectively enforced). In broadtsrthey also are likely to have similar
distributional characteristics to the excises ortanfuels, since vehicle ownership, like vehicle
use, will tend to be concentrated amongst the beffe

What contribution can or should these taxes makieg@chievement of an overall structure of
pricing for road transport in which users facefiilemarginal costs of their journeys, in terms of
road damage costs, pollution, etc.? At first sightay seem to be attractive to place the burden
of taxation on vehicle use rather than ownershiesthe possession of a car, in itself, generates
few externalities, while many of the external cagtsotor vehicles are directly proportional to
use. Thus it would seem that there would be benibin what is sometimes termed the
"variabilisation" of motoring taxes - turning fixedsts into charges based on use. Thus, it might
be suggested that the special taxes levied onleetates and annual taxes on ownership might
be reduced or abolished, and the foregone reveplaced through higher taxes on motor fuels.

At the margin, for a motor vehicle owner, this wabiicrease the cost of vehicle use, and, where
a suitable public transport alternative existsrease the incentive for this to be used.
Variabilisation might also be attractive on disttiional grounds, since it would tend to benefit
infrequent users of motor vehicles, which may idelpoorer households. However, the impact

8 See the quantitative discussion of this issuededdin (2003).
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on overall motor vehicle use, and hence the enmental consequences, are less clear-cut.
While shifting the burden of taxes away from thes@l cost of vehicle ownership towards the
use-related cost will discourage use by existirfgale owners, it will reduce the cost of vehicle
ownership, and may therefore increase the numbeglatle owners. Once a vehicle is owned, it
may well be used, and the additional vehicle usthbge additional vehicle owners could
outweigh the reduced use by existing owners.

The environmental consequences of shifting thenoal@f taxation away from annual charges
on motor vehicle ownership towards use-relatedgamay be particularly unappealing on
environmental grounds, although correspondinghaetitve on distributional grounds. The effect
of abolishing the annual charge on vehicle ownersfight well be that vehicles which would
otherwise have been scrapped are retained witkimehicle stock (perhaps being sold to poorer
households, who would not have owned a vehicld atreen an annual tax is imposed on
ownership). Older vehicles may be significantly empolluting than the average, both because
they may have been designed at a time when enveotahdemands were lower, and because
wear and tear, and poor maintenance, tends to eegtudronmental performance.

There are further environmental arguments for m@tgia significant fixed tax element on
vehicle sales and ownership. These taxes haveoteatl to be differentiated in ways which
reflect particular attributes of the vehicle, irgilg its size (weight or cylinder capacity),
purpose (private car or commercial vehicle?), attes (fitted with a catalytic converter?),
emissions characteristics (based on a measuregdienssheck), etc. This differentiation has the
potential to influence car purchasers' decisioms&atds vehicles with particular characteristics. It
also allows some partial reflection of aspectsoafdruse that cannot be proxied by fuel price
alone. As Newbery (1990) notes, road damage cost®aghly proportional to the fourth power
of the axle load, which means that practicallydalinage to the road surface is caused by heavy
trucks. Diesel taxes alone cannot reflect thisabhee the additional fuel used by a heavier
vehicle is by no means proportionate to the verghrhigher road damage that they cause. For
commercial vehicles, the annual charges providengortant way of reflecting the greater road
damage they cause than a lighter diesel-poweredlgalsing the same amount of fuel.

Also, where there is a large volume of cross-fremtiieight transport, lump-sum road-use
charges for foreign-registered vehicles may be nt@md. Taxes on fuels may be much less
effective at channelling revenues to the countribese roads are being used, especially where
there are fuel tax differences across countriessiwéncourage hauliers to fuel their vehicles in
low-tax countries. Modern trucks can be fitted wétlge-capacity fuel tanks, allowing them to
travel 1000 kilometres without refuelling. As aultsa country that sets a relatively high tax on
diesel may derive very little revenue from the dldael used by trucks on its roads in
international transit. International transit feesllected on trucks at the border, are thus neéded
countries are to derive revenues from internatiooadl haulagé.

° Some European countries, including Italy and Feahave operated fiscal incentives for the scrappfrolder
motor vehicles. These incentives might be justifiedenvironmental grounds, although in practice teem to
have been introduced primarily to stimulate theanethicle market, by accelerating vehicle replagem

19 Balcerac de Richecour and Heggie (1995) discusseplures which may help to ensure efficient cabiecof
international transit fees.
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While there is potential for considerable complgxit vehicle sales taxes and annual license
fees, to reflect aspects of the road and envirommheamage caused by different kinds of
vehicle, Haughton and Bolnick (1998) caution agaimslue differentials in the tax treatment of
closely-substitutable vehicles, because they peosabpe for a range of straightforward
avoidance activities. They point out that Kenyaesgyp to have lost a substantial proportion of
the potential revenues from its vehicle salesnaké early 1990s, when tax rates varied from 77
per cent to 275 per cent, depending on engine dgpdbe large tax differentials between
vehicles provided scope for simple avoidance d@iwibased on mis-classifying vehicles to
lower-tax categories. In more recent years, Haughtal Bolnick (1998) report that Kenya
reduced the tax differentials between vehicles,ramdnues increased.

Simplicity in taxation is desirable for a numbemreésons. In general, straightforward, clearly-
defined taxes will be less costly to operate, lfotlihe revenue authorities and taxpayers.
Differences in the tax treatment of similar comntiedi can lead to costly disputes and litigation
between taxpayers and the revenue authoritiesvavere the tax boundary between
commodities should be drawn. A tax system whicluihes a complex set of different tax
provisions and exemptions will be vulnerable tdtar degradation through lobbying by special
interests, and may be particularly exposed to gbion in applicatiort!

5.6.3 Theexcisedifferential between petrol and diesel

Many African countries (like many countries in Eped tax diesel fuel less heavily than petrol
(gasoline). Table 5.2, based on data from Bolniuk ldaughton (1998), shows the percentage
tax differential in favour of diesel fuel, expredses a percentage of the pre-tax price. On
average, across the countries shown in Table BtBlps taxed at levels equivalent toah
valorem rate of 80 per cent, while diesel fuel taxatioedggiivalent to aad valorem rate of 45

per cent. The average differential in favour ofdids therefore some 35 per c&ntow far is
such a sizeable tax discount in favour of diesel justifiable in terms of the various theoretical
considerations and principles outlined earliethils thapter?

The origins of this differential appear to lie ima groups of justifications. Firstly, it may reftec
governments' concern about the impact of high tohsges on the costs of industry, and hence
on the prices of goods produced for sale both dooadly and in export markets. Although the
benefits to exporters are probably negligible (esdy when account is taken of the opportunity
for exchange rate adjustments), there is oftemgtpmlitical lobbying behind this argument. A
related line of argument has, however, rather giotogic. As discussed in section 5.2 above
there are good reasons for motor fuels used in ceneial vehicles to be taxed less heavily than
motor fuels used by private consumers. The forrser(like any other intermediate goods and
services used in the course of production) shoatdear taxes intended purely for purposes of

" The decision as to whether a particular activitpmduct falls into a category that is taxed high rate, or
another category taxed at a lower rate, confersiderable power on revenue officials. Wrongly difg#sg the
activity in the low-tax category may be a relatjvekk-free act of corruption for an individual wffal, especially
where the tax boundary is so complicated that ikeéstgor, indeed, genuine differences of opinior)@ausible
excuses.

2 This is not an exact measure of the tax-inducédrdince in the selling price of the two fuels,cgirthe pre-tax
prices of petrol and diesel will differ.
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revenue-raising (although both uses should beaoappte externality taxes). Revenue-raising
taxes should be confined to products sold to fwoalsumers. To the extent that commercial
vehicles use diesel, and private cars use pettak differential between petrol and diesel can be
justified in these terms. However, it will be notbdt the distinction between diesel and petrol-
engined vehicles does not exactly coincide withdiséinction between commercial and private
uses of motor fuels.

The second group of reasons for lower taxes orebies/e to do with enforceability. While
petrol has no major uses outside the transporvisatiesel fuel and fuels closely-related to
diesel are widely used in other applications, idtlg as industrial fuels and for domestic
heating and lighting. Domestic paraffin/kerosene loa blended and used to power diesel
vehicles, at a substantial saving in running dbstotor fuel uses are taxed heavily, while non-
fuel uses are taxed much less. A number of govemtsnancluding South Africa (see Table 5.1),
use chemical marking to enforce the fiscal bountt&tyveen motor diesel and other similar
fuels. However, the potential for substitution ncaystrain the ability of governments to tax
diesel fuel, while no such constraint acts (attleathe short term) on the taxation of petrol.
Over the longer term, of course, the much loweatiax of diesel than of petrol is liable to lead
to erosion of the petrol tax base, as purchasenswfmotor vehicles prefer diesel vehicles to
petrol vehicles. The substantial differential indar of diesel fuel in European countries and
elsewhere has contributed to the growth of a Sicanit market for diesel powered passenger
cars. As a result, the tax differential in favofid@sel increasingly benefits private car uSers

The differential between excise levels on diesel &nd petrol might also be considered in the
light of the environmental attributes of the twelf! In fact, the relative environmental damage
caused by petrol and diesel engined vehicles ipmEmissions of some pollutants,
especially those affecting urban air quality, témée higher from diesel- than from catalyst-
fitted petrol cars (and in some cases petrol carsowt catalysts), whilst emissions of
greenhouse gases may be rather higher. Whethed dlesuld be preferred to petrol on
environmental grounds, or vice versa, thus deppadty on the relative weighting given to
various different environmental problems.

Emissions of carbon monoxide, nitrogen oxides atal hydrocarbons from diesel engines are
substantially lower than from conventional petnogimes. Figures given in QUARG (1993, p. 6)
suggest that diesel engined cars emit only soner 8gnt of the carbon monoxide emitted per
kilometre by cars with conventional petrol engir&3 per cent of the nitrogen oxides, and 10 per
cent of the total hydrocarbons. Three-way catalybicverters sharply reduce emissions of each
of these pollutants from petrol cars. Nitrogen esi@missions are reduced to about half the level
of equivalent diesel engines, and hydrocarbonssams to two-thirds of the diesel level; on the
other hand, even with a catalyst, petrol cars maoee than double the carbon monoxide
emissions of diesel engines (these figures retatearmed-up engines).

The potential advantages of diesel engines in ctgfemissions of these regulated pollutants is
declining as new petrol-engined vehicles fittedwitiree-way catalytic converters enter the
vehicle stock. Furthermore, diesel engines, esiheavlen poorly adjusted, are substantial

13 One way of reducing the impact of the fuel taxaage for diesel cars would be to levy a higheuahroad tax
on diesel cars than on petrol cars.
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sources of emissions of black smoke and fine pddies; these are implicated in respiratory
ailments, and also include known carcinogens. QUARI®3, p. 6) observes that particulates
emissions from petrol cars are so low that theyhateoutinely measured; particulate emissions
from diesel cars "may be an order of magnitude dniggthan from catalyst-fitted petrol cars.

Calthrop (1995} estimates the health externality per litre of efagh in the United Kingdom, as
shown in Table 5.4. Although the monetary valuesashin Table 5.4 are specific to the UK
context, and reflect UK incomes and environmernalditions, the broad picture of the relative
pattern of marginal external costs across typdaedfis likely to be more broadly applicable to
other countries. It is clear that the external theabsts are non-trivial, and that they vary widely
across different motor fuels. If motor fuel taxes # provide appropriate incentives for vehicle
users to take these external costs into accogmifisant levels of motor fuel excises would be
justified, and these excises would need to vargickemably across different fuels.

In addition to the external health costs, the gbatron of motor fuels to global warming also
varies across fuel types. Carbon dioxide emisdi@mms motor vehicles are closely linked to the
amount of fuel used, and its carbon content. Diesgines are substantially more fuel efficient
than equivalent petrol engines; on the other hdresel fuel has a higher carbon content per litre
than petrol. Drawing a balance between these tfeztsf a diesel engine needs to have an
efficiency advantage of at least 11 per cent omezquivalent petrol engine for the diesel to have
lower carbon dioxide emissions. Estimates giveQUARG (1993, p. 14) suggest that at a speed
of about 40 miles per hour, carbon dioxide emissioom petrol cars (without catalytic
converters) and diesel cars were broadly simikatan dioxide emissions from petrol cars fitted
with three-way catalytic converters were higherabgut one third.

Table5.4. United Kingdom: Marginal External Health Costsper Litre of Fuel

In UK pounds, 1993 prices| In 2003 prices, converted
to
US dollars
Petrol (leaded) £0.43 $0.89
Unleaded petrol £0.09 $0.19
Standard diesel £0.84 $1.73
Low-sulphur "City diesel" £0.33 $0.68

Source: Calthrop (1995) and Maddison et al (1996). Fin&liom, author's calculation.
Unleaded petrol figure assumes use in car withydataonverter.

The implication of the above is that differentiatese duties which favour diesel fuel over petrol
are inconsistent with the relative environmentahdge caused by diesel and petrol-engined
vehicles.

14 A discussion of these estimates can be found iddiéan,et al (1996).
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The position is further complicated if the exciae bn fuel is partly regarded as an
approximation to a road user charge. On the ond,lthesel powered vehicles are more fuel-
efficient (in terms of km/litre) than petrol-engohgehicles, which would indicate a higher road-
user charge per litre on diesel than on petrolti@mother hand, much diesel fuel is used by
heavy vehicles, which cause disproportionately-théytels of road damage. In the absence of
any better way of charging for this higher-thanrage road damage, there would be an
argument for a higher road-user charge elemefierexcise tax on diesel than on petrol.

As discussed above there are good reasons foruevarsing taxes levied on motor fuels to be
concentrated on fuels used by private motoristsvéd@r, this argument does not support the
very large duty differential in favour of dieselsglsved in many countries. Apart from a lower
rate of carbon dioxide emissions per kilometreselidnas considerably poorer environmental
gualities, especially when used in poorly-mainteimehicles in urban areas, and from an
environmental point of view should not be taxed lsn petrol. Likewise, as a proxy for a
theoretically-ideal road user charge, diesel usqativate cars might arguably be taxed less than
petrol. However, given that the heaviest vehicklasse most road damage, the efficient use of
motor fuel taxes to proxy road user charges shprdtably give higher weight to approximating
the optimal road use charge on heavy commerciathesh A higher rate of tax on diesel than on
petrol might then be justified as the only feasivbey of adequately reflecting the higher road
damage costs caused by heavy vehicles.

5.6.4 Taxincentivesfor " alternative" fuels

Over the medium term there is considerable scopth&development of vehicles powered by
alternative fuels of various sorts, which may hlweer emissions of certain pollutants.
Michaelis (1995) reviews the market potential focls vehicles. Many of the available
alternative fuels require specially-adapted vekicedifferent engine technologies, although
some, including reformulated gasoline, can be usedisting vehicles. For the former group of
fuels, Michaelis argues that the main market igl{iko be in light-duty vehicle fleets. Use of
alternative fuels by private car drivers is likédybe mainly in the form of fuels which can be
used in existing vehicles.

The tax policy issues raised by the two groupdtefrative fuels vary. For fuels which can be
used in existing vehicles, the main issue will loe rielative taxation of these fuels and existing
motor fuels, so as to reflect their relative enmim@ntal attributes. An example where the relative
taxation of motor fuels was explicitly used to em@ge more rapid diffusion of a new fuel with
lower environmental damage was the tax differemidhvour of unleaded petrol in EU

countries during the 1990s, introduced with the afraccelerating the phase-out of leaded petrol
from the market. Leaded petrol has now been rembead normal sale within the EU.
Encouraging greater use of unleaded petrol byduirmg a differential tax rate may have
contributed to the phase-out, although the relatorgribution of the tax differential and other
policy measures is unclear. Laws requiring all mews to be equipped with catalytic converters,
which means that they can only use unleaded pat®ljkely to have led to a substantial
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increase in the market share of unleaded petreh authout the fuel tax differential (Lofgren
and Hammar, 2000).

In principle, a relatively small tax differentiad favour of unleaded petrol would have been
expected to lead to large effects on the relatiaeket share of the two fuels, because leaded and
unleaded petrol are very close substitutes for nvaycles. If the two fuels were perfect
substitutes, even a small differential would beested to induce consumers to switch to the
lower taxed variety. However, the rate of take ap heen complicated by the fact that some
vehicles required modification or engine adjustntertie able to use unleaded petrol, and this
may not have been costless. Whilst this may haoxeesd the rate of diffusion of unleaded petrol,
diffusion rates may have been accelerated by thkemmnce of some consumers for using the
more environmentally benign fu#l.

Where alternative fuels require major adaptatioreptacement of existing vehicles, their rate of
diffusion will depend on both vehicle and fuel @dRolicies to extend diffusion could act on
either or both of these costs, by setting a lowasr of tax on the sale or licensing of alternative
fuelled vehicles, or by a motor fuel tax differetin favour of alternative fuels. Frequently, the
capital costs of alternative fuel vehicles willligher, while the fuel may be cheaper. In this
case it may be profitable for high-mileage usersaiavert, without any fiscal inducement. The
role of any fiscal incentive will then to be to encage greater diffusion, beyond the high-
mileage users who would convert in any case. Heyegver, considerations of efficiency and
"cost-effectiveness” of policy may conflict. If @mnmental costs are directly proportional to
fuel use, an efficient pattern of additional uselbérnative fuel vehicles will be achieved purely
by reducing the tax on the fuel. However, this nmplve "non-additional deadweight”, in the
sense that a large part of the benefit of the @dxction (and hence the "tax expenditure") may
be paid to high-mileage users who would chooseltieenative fuel in any case. Subsidising
vehicles rather than fuels, or targeting subsidgemain categories of users may reduce this
deadweight.

5.7  Earmarking Revenuesto a Road Fund

Africa as a whole faces major problems in maintagran efficient road network. Many
countries are landlocked, and except in a few qdrtise continent there is no rail network.
Long-distance road transport, using the road nétwbneighbouring countries, provides the
main channel for trade in goods across the contiméawever, in much of Africa there are major
difficulties in ensuring efficient provision of rdanfrastructure and its effective maintenance.
The inadequate road network imposes substantitd,casd acts as a brake on development,
especially in areas remote from major markets.

The obstacles to efficient road infrastructure Bimn and maintenance include geographical
and climatic factors, which can lead to frequertt eapid deterioration of roads. From the point
of view of individual countries, too, there mayllile benefit from incurring large costs in
maintaining roads which are used as through rdutdsng-distance hauliers. Even if a system

15 Tax differentiation may encourage such altruisfitp-green” behaviour by signalling which goodséiowest
environmental cost.
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of charging for such road users is put in placmay be difficult to enforce effectively.
However, a further factor contributing to the pstate of the continent's road infrastructure has
been the institutional failure to devote resoutoesystematic and regular road maintenance.

In many African countries, some of the revenuea@isom taxes on road transport is
"earmarked" to a Road Fund which finances the cocisbn and maintenance of the road
network. Often some part of the fuel excise isgrs=il to the road fund, and in a number of
African countries the fuel excise is formally corspd of a number of separate taxes with
different names, reflecting the various purposeshh parts of the revenue are assigned.

The earmarking of revenues to road funds — liketaypothecation of tax revenue to particular
purposes — can be criticized from a number of gtdges. In particular, tying such a significant
source of revenue to a particular purpose redu@esaaconomic flexibility. It also significantly
diminishes the revenues available to other puhlagets, without any process for assessing
whether the revenues allocated to the road fundhtinyigld higher benefits if deployed
elsewhere. There is no particular reason to belieaethe need for expenditures on road
maintenance corresponds precisely to the levedwdmues from the fuel excise; more or less
maintenance expenditure than the assigned revenigés be warranted. And it is far from clear,
in practice, that the earmarking of some proportibthe revenue from the motor fuel excise
does confer the intended stability and predictbdf revenues on the road fund. Delays and
inefficiency in excise collection, and the manigida of cash flows as part of a process of inter-
agency bargaining, can both undermine budget phgnioir road maintenance.

The costs of failure to maintain the road netwarksubstantial. Harral and Faiz (1988) show
that delaying maintenance expenditures can hawy @amsequences; if the condition of a road
is permitted to deteriorate to the point where megoonstruction is required, the cost of
restoring the road to its original condition is@amd 3 to 5 times higher than the cost of
maintaining the original condition through regutaaintenance. Likewise, vehicle-operating
costs can be greatly increased by poorly-maintainads. Heggie (1995) estimates that
expenditure on road maintenance has an econoroimyén the form of savings in vehicle
operating costs, between 2 and 4 times the maintenaxpenditure.

In the last decade the idea of earmarking revetwasoad fund has enjoyed something of a
renaissance, and recommendations to overcome satime difficulties of earlier road funds

have been developed by World Bank work (BalceraRidaecour and Heggie, 1995). Several
African countries have established new arrangenfent®ad maintenance, based on a road fund
of rather different design than earlier funds. Ehesad funds are intended to have some of the
characteristics of privatisation in other areagmfernment, through mechanisms to ensure that
decisions about the provision of roads and roadhteaance reflect the demands of "customers™
(road users), and through a financing mechanisemded to function as closely as possible to a
price for the level of service supplied (i.e., assar charge). Again, these funds are financed
from earmarked revenues, although typically a niikimp-sum annual taxes on various
categories of vehicles or road users contributedthk of the revenues, augmented in some
instances by a part of the fuel excise. Arrangemarg established to ensure that the revenues
are paid as directly as possible into the fund. &dgment of the fund is under the control of a
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board representing user interests, which has regpbty both for determining the level of
charges, and for decisions about expenditures.

Gwilliam and Shalizi (1999) discuss the functionofghese "second generation” road funds in
terms of three groups of criteria. From the pointiew of fiscal control and allocational
efficiency the arguments for and against earmarkiegargely conventional and familiar:
earmarking revenues to a particular budget risés tise in ways that do not maximize benefits;
but equally, there is no guarantee that discretiopablic budget-making processes achieve an
efficient allocation of funds across different ared public spending. As far as management
incentives for operational efficiency are concerr@dilliam and Shalizi argue that road funds
with a stable source of revenues can make betéeofumore-efficient private sector contracting
arrangements for road maintenance. Third, theyeatigat a user-managed fund, financed from
taxes that are reasonable approximations to beagét, can properly reflect the interests of
users in better-quality services (for which theyudabe willing to pay), while reducing the
influence of non-users who have little interesthia service (other than minimising its cost).
There are, for example, instances in a number o€#i countries where road hauliers have
been willing to accept a fuel surcharge where il@dde demonstrated that it would lead to a
programme of identified improvements in road qyalit

5.8 Conclusions

Taxes on road transport make a major, and buogantribution to government revenues in

many African countries. The taxation of motor fuéhsparticular, contributes a substantially
larger share of revenues in Africa than in mostetlgyed countries. Typically, excises on motor
fuel contribute 5 per cent or less of total taxer@yes in countries in western European countries,
while in a number of African countries motor fugteses contribute 20 per cent or more of total
revenues. Given the revenue significance of theesestin African countries, the optimal design
of motor fuel excises - and of road transport tarese generally — is a matter of considerable
economic significance. It is perhaps surprising tha existing academic and policy literature on
the economic aspects of road transport taxatidfrica is not more extensive.

However, as noted in earlier contributions on thpc, economic theory provides some useful
guidance for designing an efficient structure @fddransport taxes — in other words, a system of
taxes which raises required revenues while caubmgninimum possible collateral damage to
the efficient functioning of the economy. In paudfiar, commodity taxes levied for revenue-
raising purposes should not be imposed on interabedjoods (i.e., goods and services used as
inputs to production), but should be confined taficonsumption goods (i.e., goods sold to
households). This principle, which derives frommand and Mirrlees (1971), has clear
implications for the taxation of road transporijc& some motor vehicles and fuels are used as
industrial inputs (e.g., to transport goods), wioilkers are final consumption (e.g., private
motoring). The implication is that higher taxes slddoe levied on the latter uses of motor fuels
than the former. This outcome may be roughly apprmaied by setting lower rates of excise on
diesel fuel than on petrol (gasoline), on the gdsuthat commercial vehicles generally use
diesel fuel, while most petrol is used in privaéesc Most African countries do indeed tax petrol
significantly more heavily than diesel. Howevegs#l fuel is not only used as an intermediate
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good. Diesel-powered private cars are now incrg@asitommon, and a strong tax advantage for
diesel will be liable to give further artificial jpetus to this market.

Taxes on motor fuel and vehicles are often consdler approximate a user charge for the use
of the road infrastructure. The efficient user geawould be set at the level of the marginal
damage caused by each road user, which will gdpénmgbly much higher levels of charge for
heavy vehicles (which are responsible for a dispriognate amount of road surface damage).
Neither annual registration taxes on vehicles notomfuel taxes are able to match this ideal
charge exactly. Annual vehicle taxes do not refleetamount the vehicle is used; on the other
hand, motor fuels taxes do reflect use, but areaadifferentiate between vehicle types. A
combination, however, of fuel and vehicle taxes m@yide the best available approximation to
charges for road infrastructure consumption. Sagkg are frequently earmarked to road funds
in Africa, and there seem to be powerful argumemuipport some form of earmarking, to
ensure that the road network is adequately maiedaiNevertheless, since taxes on motor fuels
are one of the few reliable and fecund sourcea)ofévenue in African countries, earmarking
motor fuel tax revenues to road maintenance fuadsalparticularly significant opportunity cost,
in terms of the reduced revenue available for tloadb range of other public policies with
pressing revenue needs.

The externalities associated with road transporteims of environmental pollution, accidents
and traffic congestion provide further efficienagaments for higher taxes on motor fuels than
on other goods. Many of the environmental problefgban areas can be attributed to road
transport. Motorcars are major sources of locdupanhts, such as lead, carbon monoxide and
noise. Road congestion exacerbates these probdemislso imposes direct costs on road users,
in the form of the time and money wasted in trafims and slow-moving urban traffic flows.
Motor vehicles are responsible for many deathd) bétoad users and pedestrians, each year.
They also make a significant contribution to globavironmental problems, through emissions
of carbon dioxide and other greenhouse gases. Mitingese problems are growing rapidly, as
rising incomes lead to an increasing demand fad teensport. While direct regulation may be
able to control some aspects of these environmprdélems, there is a growing view that
efficient regulation of road transport externasitrequires the use of the pricing mechanism, by
levying a tax on the use of motor vehicles at &lli¢vat approximates the social costs arising
from each journey. Motor fuel taxes may provideasonable, and practicable, approximation to
this form of externality charging.

From the perspective of distributional equity, ttere are strong arguments for taxing motor
fuels heavily in the African context. The availablgantitative studies for African countries

show that taxes on motor fuels have a strongly4@ssjve distributional incidence (i.e., the tax
burden is a larger share of the spending of beffdrouseholds than of poorer households), even
where the effects of motor fuel taxes on publiosgort costs, and on the costs of production and
distribution, and hence on the prices of other gpade taken into account.

As a revenue source, excises on motor fuels aspnably stable, and over time are likely to be

able to contribute rising, rather than diminishireyenues. The motor fuel excise tax base is
buoyant, because road transport is likely to grawventhan in proportion to economic growth.
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Finally, there is the purely pragmatic, but verynpelling, observation that large-scale
commercial oil importing and refining activitiesrche closely controlled and monitored by the
revenue authorities, allowing high rates of takédevied on motor fuels at low administrative
cost and with limited risk of evasion. There anestia number of good arguments for taxing
motor fuels heavily. Although motor fuel taxes ablg make a large revenue contribution in
many African countries, there is good reason tgelselthat this contribution should remain high
— or indeed grow. Bolnick and Haughton (1998) artina¢ revenue from excise taxes as a whole
can and should be doubled in most African counttiesnost countries (other than the highest-
taxed countries) there seems clear scope forarapply to the motor fuel excise.

If the revenue potential of road transport taxes ise efficiently exploited, four conditions may
be suggested.

First, the institutional mechanisms for motor fpating, which set the baseline on which the tax
is then applied, need to be responsive to develofse world market conditions. A number of
African countries find themselves in a position vehmotor fuels (especially diesel) are being
sold at prices that are little higher than (andame cases below) the border price. Subsidising
(or making good losses) in oil import and refinaxgivities to maintain these low prices can
dissipate much of the revenue that can be obtdmetd motor fuel excises.

Second, for various good practical reasons, maielréxcises are often denominated in specific
terms (i.e., as a certain sum per litre of fuel)her than as aam valorem tax (percentage of
price). There is a need for prompt (and, ideallfpenatic) indexation of nominally-denominated
specific excise rates in response to changes iddheestic price level and exchange rates, if the
real value of excise duties is not gradually tebeded through the effects of inflation.

Third, in some parts of Africa, neighbouring couggrset significantly-different rates of motor
fuel excises, leading to problems of smuggling smhe diversion of activity. Administrative
cooperation (and, in some cases, rate harmoni$at@nhelp to avoid the revenue potential of
motor fuel excises being undermined by smugglirdjthe inefficient diversion of transport
routes and economic activity to or through coustméere motor fuel duty is lower, or
inadequately enforced.

Fourth, while some of the analysis in this papeghhsuggest a complex and highly-
differentiated structure of taxes on motor fueld aehicles, it will in practice be desirable to
avoid excessive complication. The literature cordga number of cautionary tales about the
consequences of special provisions within the taixcgire. Exemptions and special tax
treatments for certain categories of fuel userterepportunities for fraud and the illegal
diversion of low-taxed fuel to higher-taxed usekelwise, an unduly complex tariff for taxes on
motor vehicle import, sales and annual licensirggatas opportunities for fraud and avoidance
activities which can significantly undermine thedeof revenues collected.
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