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Glenn Morris and Andras Kis:

A Policy Oriented Analysis of the Tire Product Charge

Abstract
In this paper we summarize an examination of the economic and environmental impacts ofthe 1995 Hungarian product charge on tires. We believe that economic instruments like theproduct charge can provide appropriate levels ofenvironmental protection at low cost Likeany policy instrument, however, some instrument designs fit the circumstances better thanothers. To test the present product charge design we examine the benefits and costs ofthree policy elements that constitute the product charge policy: the taxes in tire markets; thetransfer to, and disposition of tire tax revenues from, general budget categories; and theear-marked disposition of tire tax revcnues to the scrap tire disposal market. We focus ourattention on responses in the two market elements and address selected policy options andbehavioral uncertainties using a series of scenarios. Based on this analysis our major .findings are that I) the tire taxes are relatively efficient as revenue raising devices, 2) thcreare big differencesin the cost-effectiveness of policy elements and sub-elements, 3) the tireproduct charges are probably twice as high as necessary, 4) proposed disposition of tire \disposal subsidies are structured in an unnecessarily uncompetitive manner, and 5) the \current prohibition on support for disposal of shredded tires in modem, weI! maintained \landfills is excessively costly and unwarranted. \

'\'"
Introduction

"'~,
The 1995 Hungarian product charge legislation (Act LVI of J995) aimed to addrcss theenvironmental problems originating with the disposal of the solid·waste from fourprodUCts, one of them being automobile and truck tires. The legislation can be viewed as aprogram with three elements: I) a tax or product charge on the production or import oftires, 2) use of part of the product charge revenues to finance scrap tire collection anddisposal, and 3) use of the balance of the product charge revenues for a variety ofenvironmental projects and general government programs. We have focused our detailedexamination on the first two elements because they are best defined and most amenable toobjective analysis. Depcnding on implementation and market reaction a number ofdifferentoutcomes can result from the tire product charge program. We therefore also use scenariosin our analysis.
The combination ofscenarios that, in our judgment, are most likely under currentimplementation results in annual economic welfare costs of HUF 1.1 billion, moreenyironmental!y friendly scrap tire disposal of 38 thousand tons per year, and an averagecost of scrap tire disposal of 24 HUF/kg (about HUF 150 per passenger car tire).' This

I It is important to clarify the meaning of the expressions economic welfare cost and transfer at lhis point,since these phrases will appear in the text a llumbcr of times. We usc "economic welfare cost" to mean theefficiency cost ora change in the goods and services produced by an economy. In principle, one can includein such costs the value of environmental and other services that arc 1l0llradcd in amarket. Coincident withthe efficiency cost, there will also be changes ill the linancial"nows that characterize'changes in economicproduction and consumption patterns: some individuals and firms will henetit financially froll1 challges,some will lose. We refer to the.~e essentially diSlrihutional aspects o(change as "transfers". Both economicwelfare costs and transfers are denominated in HUF hut they represent tWO fundamclltally different ways ofmeasuring economic change.
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latter number implies that in order for the program to produce a net social benefit, the
- .. average environraental harm avoided by disposal must ex."eed 24 HUF/l<g.' .'

We believe that improper tire disposal is an environmental, amenity, and health problellJlrl._
Hungary and that the tire product charge is an effective way to address the problem. Our
analysis shows, however, that the following amendments to current policy and associated
regulations will provide equal or better levels ofpublic protection at half the cost (average
cost of about 10 HUFlkg). We recommend the following:
• allow modem landfilling of shredded tires to qualify for subsidies,
• cut the overall tire product charge by 60 percent,
• reduce the gap between the product charges on new and used tires, and
• provide support to acceptable disposal facilities based on open competition, letting the

winners create a private and competitive system for collection and transportation of
scrap tires.

The Threat; Improper Tire Disposal

Approximately 40·50 thousand tons of used tires are generated in Hungary annually, of
which only a small portion is disposed of in environmentally preferable ways (see Figure
I), the rest is littered, stored or illegally landfilled together with municipal solid waste.
What is the problem with these alternatives?
• Littered tires may end up in any place including forests, rivers, or the roadside, and will

stay there for a long time, since tires are extremely slow to decompose. The material of
tires is foreign to natural environments and their sight reduces the aesthetic value of the
area. .

• Tire storage sites are at risk of serious fire resulting in severe air and possible water
pollution. Extinguishing tire fires is one of the most difficult and costly tasks fire
departments are faced with.

• Tires in a community landfill provide shelter for rodents and pathogens. Whole tires
often spring back to their original shape after compaction and tend to work their way to
the surface during settling, disrupting the structure of the landfill. Potential damage
arises from water infiltration through the disrupted cap possibly resulting in leaching of
polluting materials from the landfill. Landfills that dispose of whole tires are subject to
prolonged fires, which are also a Source of air pollution.

The major aim of the tire product charge is to decrease the environmental harm posed by I
tire disposal. This can be done preventively, by increasing average tir~ 4f~ or reducing use'

. of tlres. It can also be done by encouraging mote"enVironmentally friendly disposal. 89me
. disposal options, such as tire.grinding, retreading, and export, are both more .

environmentally friendly and already in limited use in Hungary. Other environmentally
friendly means of disposal, such as monofill, orshredding and disposal in a modem
landfill or combustion (with up·to:date emission control systems) in cement manufacture,
electricity production, or simple solid waste management, could be introduced.

{

2. All monetary values published in this paper are ill 1995 HUF. A new automobile tire weighs about 7-8
kgs, the weight of a new truck tire ranges from 25 to 90 kgs. Scrap tires weigh 7-10 percent less than new
tires due to wear.
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FIGURE 1 SCRAP TIRE FATE BEFORE THE INTRODUCTION OFTHE PRODUCT CHARGE

The Tire Product Charee
The basis of the product charge is the weight of the tire. The pmduct charge rates areincluded in Table I. Domestically produced retreaded tires are not subject to the productcharge directly, but according to the law, imported used tires (which is part of their input)are taxed. The product charge itself, together with the net price nf the commOdity, is .subject to a25 percent Value Added Tax (VAT). Whil.e the product charge is a revenue ofthe Central EnvironmenUlI Protection Fund (CEPF), the VAT component accrues to theCentral Budget of Hungary. A bigger part of the tire product charge revenues of the CEPFserves to finance scrap tire disposal, while a smaIIer share covers the expenses of CEPFoperation and the costs of general environmcn~~ p[~jects, I

j
I

7} ~J:' ,J' "',1,,,1,, .I~ ....
..-l .., r. .....,(JTABLE 1 LEVELS OF PRODUCT CHARG ON TIRES 11,.> ~'c!'·Name of the Product Product Charge Product Charge Together(HUF/k~) with VAT (HUF/k~)New tires 30 37.5Used tires 120 ,1_. t ISOUsed tires imported 30 37.5exclusively for retreadingI purposes'

a. These tIres enJoy a reduced product charge level only In Ihe first three years of the urc product charge andthey are subject to aquota.

In Table 2 the unit product charges and tile supplemenUlry VAT are transfonned into apotential price increase per tire (the actual price increase may differ from this depending onmarket reaction). The price of a new automobile tire is between HUF 4,500 and 10,000,used automobile tires cost about HUF 1,500. New truck tires are sold for HUF 22,OOU to80,000, while the price of a used truck tire is about HUF 8,000. We provide thepercentage change in price due 10 the product charge and VAT in parenlheses.
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TABLE 2 POTENTIAL PRICE INCREASE PER TIRE DUE TO THEPRODUCT CHARGE AND VAT
Price Increase of an Price Increase of a

Automobile Tire (HUF) Truck Tire (HUF)
New tires 270 2000-2300

(or 3-6 percent) (or 2.5-10 Dercent)
Used tires 900 7500

(or 60 percent) (or 25-90 percent)

The Analysis
Figure 2 shows the three components of the tire product charge policy and summarizes theadvantages (benefits) and disadvantages (costs) of each of these elements. In evaluating apolicy (or combination of policies), it is not enough to show that good things (benefits) areachieved, we need to show that net benefits are achieved - that the good things outweigh .the costs of obtaining them. Better yet, we would like to find the policy that has thegreatest net benefits - the policy that is most cost-effective or, in broadest tenus,economically efficient.' In our analysis, therefore, we examine the benefits and costs ofeach of the policy components. We use market principles to "reveal" the size of thebenefits and costs. Where possible, we monetize these values. In the case of theenvironmental benefits of the policy elements, however, we are reduced to using physicalunits - kilograms of reduced tire consumption or improved disposal- since good monetarymeasures of the benefits are not presently available..

The Tire Market

The impact of the product charge on the tire market depends on how.consumers,distributors, and producers respond to the charges. This, in turns, depends on the technical. and structural conditions of the tire market. Before we could do our analysis. we thereforehad to survey the market. We looked at the characteristics of tire consumption, tireproduction and distribution, and market conditions and trends. We found that the marketfor large tires used by trucks, buses and agricultural vehicles is distinct from the market forsmaller sized automobile tires. Therefore we analyzed these markets as independent fromeach other. Based upon tax or institutional features, consumption patterns, and tirecharacteristics such as price, durability and safety, we further divided the markets intosegments, six segments for the automobile and nine segments for the truck tire market. Thefirst three columns of Tables 3 and 4 provide price and quantity data on the segmentsbefore the product charge. Higher priced tires are usually of better quality, more durableand safer. In the automobile tire market the difference between used commercial import andused personal import is that used tires imported by individuals are not subject to customsduty and the product charge on them seems easier to avoid or evade. Also, the averagequality of commercially imported used tires is slightly better. The primary differentiationbetween imported and domestic retreaded truck tires is the amount of product charge theypay.

3 We refer to "broadest terms" here because we include in the scope of our analysis. and the scope ofeconomics more generally, all valuablc resources and most espccially the amenity and health servicesprovided by the cllvironmellt.
4 The benefits component of transfers LO the central funds are not ex.amincd hecausc we have little hasis fordetcrmining the way in which these resources will be used. Instead, we make the "ncutral" assumption thatthe valuc produced by these ex.penditures will he equal to the transfer and thus, indirectly, the value ofactivities and uses sacrificed in order to pay !he tax that gCller,ned the revcnues.

4



COSTS:

• Dead Weight Loss

• Administrative Costs

• Product Charge Avoidance and
Evasion Costs

TIRE MARKET

BENEFITS:

• Environmental Improvement
(Less TIres to Dispose)

• Increased Road Safety

====r========,~=~JF-= I I iI
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• Reduced Road Safety------------------ I: CENTRAL BUDGET : Value Added Tax
I I ...ot-::-::--~-------------: Benefits Equal Costs by I

L ~~~.!'~~~ J Product Charge

BENEffiS: CENTRAL COSTS:
ENVIRONMENTAL • Administrative CostsPROTECTION FUND

:--clliNERALCEPF--: Transfer for Environmental Programs
: PROGRAMS : .. II I
: Benefits Equal Costs by :
I Assumption IL J Transfer for Scrap Tire Disposal

BENEmS:
SCRAP TIRE

COSTS:

• Environmental Improvement
(properly Disposed Scrap Tires) DISPOSAL MARKET • Disposal Costs

• Administrative Costs

FIGURE 2 . IECONOMIC WELFARE COSTS AND BENEFITS OF THE TIRE PRODUCT CHARGE PROGRAM,
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TABLE 3 ESTIMATED AUTOMOBILE TIRE MARKET SEGMENT PRICES AND QUANTITIES BEFORE
AND AFTER THE PRODUCT CHARGE

Segment Name Estimated Estimated I -,:ercentage Percentage Estimated Estimated
Annual Median Price Change in Change in Annual Median Price

Quantity Sold Before the Quantity Price (%) Quantity Sold After the
Before the Product (%) after the Product

Product Charge Charge Product Charge Charge
(thousand (1000 HUF (thousand (1000 HUF

tires) 1995/tire) tires) 1995/tire)
Michelin . 136 10.0 6.5 5.3 145 10.5
Good Quality brands 664 7.7 2.8 4.6 682 8.1
Eastern European 458 4.5 8.3 10.8 496 5.0
Retreaded 200 3.5 -1.5 26.1 197 4.4
Used - commercial imnort 333 1.5 -22.0 32.8 260 2.0
Used - nersonal imoor! 500 1.5 -J7.4 26.0 413 1.9
Total . 2291 ·4.3 2193

TABLE 4 ESTIMATED TRUCK TIRE MARKET SEGMENT PRICES AND QUANTITIES BEFORE AND
AFTER THE PRODUCT CHARGE

Vi,

Segment Name Estimated Estimated Percentage Percentage Estimated Estimated
Annual Median Price Change in Change in Annual Median Price

Quantity Sold Before the Quantity Price (%) Quantity Sold After the
Before the Product (%) after the Product

Product Charge Charge Product Charge Charge
(thousand (1000 HUF (thousand (1000 HUF

tires) 1995/tlre) tires) 1995/tire)
Good Quality brands (I) 24 80.0 9.9 6.5 26.4 85.2
Good quality brands (2) 102 70.0 4.1 4.6 106.2 73.2
Taurus Ton 29 51.0 11.5 9.1 32.9 55.6
Imnorted retreads 10 35.0 -2.2 23.2 9.8 43.1
Central European 40 34.0 6.4 9.4 42.6 37.2
Taurus other than Top 118 32.0 1.9 7.3 120.8 34.3
Domestic retreads 70 27.0 -5.7 13.3 66.0 30.6
Russian and Ukrainian 40 22.0 2.1 11.1 40.9 24.4
Imnorted used 44 8.0 -39.9 68.4 26.4 13.5
Total 478 -1.3 472o
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. Tire Market Tmpacts .

.... We built a model of the tire market to analyze the impacts of the product charge. This model
. i!,cludes a system of interrelated supply and demand equations (see Section 6 in Morris and Kis,
- 1997). The inputs to the model are the pre-product charge prices and quantities, the price increase

caused by the product charge, and the own and cross-price elasticities ofeach market seglOOnt.-
The latter represent the responsiveness of consumers and producers in a given market segment to .
the price changes in that and other segments. The outputs of the model are the prices and quantities
of the segments after the product charge.

We modeled three tire market scenarios. Scenario I assumes perfect compliance with the product
charge law. Scenario II assumes small scale avoidance/evasion in the used automobile tire
segments, while Scenario ill assumes a larger scale avoidance/evasion in the used automobile tire
segments. We are particularly concerned about avoidance/evasion in the used automobile tire
market segments because the sixty percent product charge creates a high incentive to avoid/evade,
these are currently large market segments, and automobile tires are easier to smuggle than truck
tires.
Tables 3 and 4 show the equilibrium quantities of the tire markets before and after the introduction
of the product charge as simulated by Scenario III (our "most likely" scenario). In the automobile
tire market prices increase in all segments, while the quantities of only used and retreadod tires
decrease. Some of the former customers of used tires switch to better quality tires. On thc whole,
however, consumption decreases by slightly more than 4 percent, from 2,290 thousand tires to
2,190 thousand tires per year. This means that annually 600 tons less tires get into circulation. In
the truck tire market in a similar fashion both the quantities of used tires and retreaded tires
decrease. The aggregate reduction in tire consumption is rather low, only 1.3 percent. This is
equal to 6.2 thousand tires or 300 tons per year. The reason for the reduced number of retreads in
both markets is that their major input, imported used tires is heavily taxed.

The quantity and price changes of used automobile tires ate larger in Scenarios I and II, because
here importers do not avoid the product charge as aggressively.
From an environmental perspective the changes in aggregate quantity are welcome: the less tires are
consumed, the less scrap tires will need to be disposed. The total reduction in the quantity of tires
annually needing disposal in the two markets is 900 tons or about one-fifticth of the annually
generated scrap tire quantity in Hungary. The reduction of tire consumption may be due to longer
use of a given type of tire. switch to a tire that is of higher quality and has a longer life, or even an
actual decline in use of automobiles.

These environmental benefits may be counterbalanced by a potential reduction in road safety. If
tires are used longer than previously, then the likelihood and cost of road acciden ts increases. This
is especially the case for imported used tires, which are the lowest quality of all to begin with.
Furthermore, their prices increase most dramatically, both in absolute and percentage terms, and
their customers are mostly low income households that will have difficulty paying for tires at
increased prices. There is, however, some uncertainty about the net effect of these changes on road
safety. Traffic safety may actually improve if, as a result of the product charge, a sufficient
number of low quality tire customers decide to switch to better quality, safer tires.

With the help of the tire market model we were also able to estimate the economic welfare costs
associated with the introduction of the product charge. These welfare costs consist of the economic
welfare loss due to the real resource costs of private firms as they administer or defg;!U!le product l
charges and the economic distortions or dead weight losses (DWLl that remain after markets have
made the best economic adjustment possible to the product charge. Table 5 presents the economic

~ Dead weight loss is lhc welfare loss suffered by lhose producers and customers who reduce production and
consumplion due to lhe product charge.

7



i"

welfare changes for 1996 by scenar.iOS. The role -~~·avOitianCelevasion (Scenarios II and III) is~.~.
clear: the more tires avoid the product charge, the less administrative cost is incurred, the higher .
avoidance-evasion costs are, and the less dead weight loss is. Dividing the total economic welfare
cost of a given scenario by the quantity of reduced tire consumption we arrive at the average cost of
environmental improvement in the tire market. It varies between 55 and 65 HUFlkg, depending on
me scenario. .

The very striking feature ofTable 5 is that we estimate a negative dead weight loss (a deacrweIght
"gain") in the !rUck tire market. This arises from .the joint effects of multiple taxes (there is a pre­
existing VAT on tires) and the particular own and crOSS price elasticities in the !rUck tire market.
The results in the !rUck tire market indicate that the product charge on !rUck tires not only appears to
be a much less distortionary tax than that on automobile tires but actually produces welfare gains'

TABLE 5 ESTIMATED ECONOMIC WELFARE CHANGE IN TIRE
MARKETS

ScenarIO Definttlons. I ~ no aVOIdance or evaSiOn; II -low aVOidance and evasIOn; III -high aVOidance and evaSIOn,

• Exclusive of economic benefits due to reduced tire consumption and assuming that the benefits of government
expend.ilures supponed by the tax revenue rnised by the product charge are equal to those revenues.

Economic Welfare Changes (million HUF 1995/year)
Real Resource Cost Total Economic Total

Scenario Dead Welfare Loss Economic
and Private Avoidance R Weight (Real Resource Welfare Loss

Market Administration Evasion Loss Cost + Dead by Scenario
Cost Cost Weieht Loss)'

Scenario I 61.1
Automobile 10.4 0 90.0 10)
Truck 2.1 0 -41.4 -39
Scenario II 65.9
Automobile 9.5 15.8 79.9 105
Truck 2.1 0 -41.4 -39
Scenario III 53.6
Automobile 8.6 24.0 60.3 93
Truck 2.1 0 -41.4 -39

..

Tire product charge revenueS also vary with scenarios, from HUF 1.65 billion per year for
Scenario I to HUF 1.4 billion per year for Scenario III. The decrease is due to less legally imported
used automobile tires as we move toward scenarios with higher avoidance/evasion ratios. While in
Scenario I !rUck tires contribute to 53 percent of product charge revenues, in Scenario IT! their·
shares increases to over 62 percent. In addition to the product charge revenues of the CEPF the
Central Bodget of Hungary enjoys VAT revenue from product charges. Depending on the scenario
this sum is between HUF 351 and 413 million per year.

The total social cost of generating these revenues ofHUF 1.75 to 2.06 billion is between HUF 100
and 120 million (these costs include private and public administration, dead weight loss and the
costs of avoidance/evasion). The ratio of these costs and the revenues, called the excess burden, is

6 The dead weight loss calculatiolls in these markets are dramatically influenced by effects on substitute products
which are already taxed. By convention, the elilire tax revenue supplemcllt produccd by the substitution cffect is
treated as awelfare gain, offsetting any welfare losses due to reduced consumption in the market directly affected by
the tax. In practice. wclfare change depends 011 how the supplementary tax revenue so gcnerated is used by the
recipient government.

8 (
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a litLIe above 6 percent; which means that lhc tire product charge is a relatively efficient revenueraising device. (This is not true for the automobile tire product charge alone, however, suggestingthat handling the two markets separately with individual product charge rates may more than payoff.)

Fiscal Management
-=-~. -

The costs of fiscal management are the expenditures on administration of the tire product charge bythe CEPF and the Customs Office. These expenditures are estimated as a percentage of therevenues collected and vary between HUF 52 and 92 million a year depending on the scenario. Weassume that the additional costs of management by the Central Budget are negligible. Thus wehave adopted the "neutral" assumption that benefits equal expenditures as noted above in foolnote4. As shown·in Figure 2. the benefits of revenues produced by the product charge programassociated with central expenditures by the Central Budget and Central Environmental ProtectionFund are impossible for us to identify, much less measure or value.

The Impacts of Financing Scrap Tire Disposal
The product charge legislation together with the law on the CEPF channels part of the tire productcharge revenues to scrap tire disposal and, together with the annually published disbursement. giiidelines;'esllibIfshes the rules'foi'CIisbursement. The major features of this system ofdisbursemenrare:··· ...... - ''''.

• both one-time grants for investment and regular subsidies for opcration can be provided;
• only regional "program owner" is selected to exclusively organize and manage scrap tirecollection and disposal in a given area;

• and collection, transportation, and disposal all qualify for subsidies directed by CEPF.
While consumers annually pay up to HUF 1.65 billion of product charges, not all this money maybe used for scrap tire disposal. A complicated tangle of the product charge legislation and the lawon the CEPF directs product charge revenues to a number of different environmental uses andcoverage of administrative costs, leaving a maximum of7I.25 percent of these revenues for scraptire disposal. This meanS that, depending on the scenario, between HUF I billiOIi and 1.18 billioncan be used for improved disposal annually. In order to test how this amount compares to the needfor bener scrap tire disposal, we create a hypothetical ,s'crap tire disposal market and examine howthe market would respond to various types and levels of subsidy. We do this hy first assessing thetechnical and economic features of scrap tire disposal options. This assessment includedconsideration of credits for valuable products predueed as a by-product of scrap tire disposal, by­product market size, and economies of scale. The new disposal options considered were:
Disposal ofshredded tires in modern landfills. Even though tires are banned from solid wastelandfills by local regulations throughout Hungary. they could be deposited in landfills wherenothing else but scrap tires are placed. They can be deposited either in a chopped form or as wholetires. In either case the landfills should. by law. be state-of-the-art landfills in order to reduceenvironmental risks, particularly that of a tire fire. According to our calculations the unit cost ofIandfilling whole tires is 15.3 HUFlkg, including collection and transportation. The unit cost oflandfiIling shredded tires is about 9.2 HUF/kg, including collection, transportation and shredding.The reason why landfilling shredded tires is cheaper than landfilling whole tires is that the cost ofchopping is more than offset by increased efficiency in osing relatively expensive landfill volume.Even though economically landfilling of shredded tires seems to be attmctive. present legislationexcludes it from possible support by the CEPF.
Tire combustion in cementfactories. Tires can substitute for part of the conventional fuel need incement kilns and pulp and paper mills. The trade-off for this ioexpensive fuel is Olat additional
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investments into equipment such as air pollution filters (especially in oil or natural gas operated. kilns), tire feeding devices, and tire chopping machines might bc necessary. The average cost ofcombustion is 15.8 HUFlkg of tire, including collection, transportation, and necessarytechnological processes and investments, such as high-tech filters. There is capacity to combust
~?out6,000 tons of scrap tires per year in Hungary. .
Producing and processing tire-grind. Scrap tir< grind can either be sold at the international rawmaterial markets, or further processed into rubber products such as rubher bricks. In eitbel' case,some subsidy is needed to cover part of the expenses. A grinding machine with a capacity toprocess 20 thousand tons of scrap tires a year could be an option for scrap tire disposal inHungary. The operating loss in this case is estimated to be 11.4 HUFlkg of tire. (Presently inHungary 3,700 tons of scrap tires are ground and processed annually.)
Generating electricity. Tires are excellent fuel because of their high energy content per unit ofweight Electric power plants fed exclusively by tires exist in several countries. A medium sizedpower plant which is able to process 20 thousand tons of scrap tires annually requires 33.9HUFlkg of scrap tire subsidy.
Retreading. Retreading can be an environmentally preferred option for the disposal of used tires,because consumption of retreads reduccs thc need for new tircs, and thus the ultimate need forscrap tire disposal. Financing retreading presents some special challenges, however. Sinceconsumer preferences are fairly stable about retreaded tires, only a large subsidy (and a consequentprice decrease) would be able to substantially raise the number of tires presently retreaded inHungary. If this subsidy is extended to present retreading, then this disposal option would proveto be extremely expensive (about 600 HUFlkg). At the samc time price discrimination (i.e. onlyadditional retreading is supported) would be difficult to carry out in practice. (Presently in Hungaryabout 4,800 tons of used tires are retreaded annually.)
Knowing the unit cost of scrap tire disposal we can examine how much disposal the availablefunding can provide. We investigated this question through the use of three different disbursementscenarios to see not only the adequacy of the funding, b'!t also the impact of different disbursementrules. Table 6 lists the characteristics of ti,e disbursement scenarios.

TABLE 6 ATTRIBUTES OF THE DISBURSEMENT SCENARIOS
Scenario Name Is There Price Discrimination'! Is Landfilling Supported?
51 No No
S2 No Yes
S3 Yes No

Price discrimination means that all successful applicants will receive only their unit cost as subsidy.When there is no price discrimination, however, all competitive applicants will receive the unit costsubsidy received by the most expensive of supported disposal options. While, in principle, pricediscrimination offers the prospect of stretching a given subsidy budget without economicdistortions, it will create inefficiency in practice because the CEPF does not know what the realunit costs of disposal are, and in a setting of pnce discrimination, organizations have an incentiveto overstate needs and to seek preferential treaUUent from the CEPF. Attempting pricediscril)lination may also make it more difficult to achieve such public management goals as havingan open, fair, and competitive disbursement process (see Lehoczki and Morris, 1995)
Table 7 presents the disposed quantities, subsidies (expenditures) and economic welfare costsannually of the different dishursement scenanos. The difference between expenditure and welfarecost is that expenditure includes both real resource costs and money transfers. while welfare cost inthis case is the real resource cost of disposal. Therefore while the CEPF e?,periences expenditure
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as "cost" or support it provides, from ~le perspective of the society not all disposal subsidy isnecessarily a real cost of disposal. Table 7 shows that the least expensive scenario is S2 wheremodern landlilling of chopped tires is allowed and supported. Not only is S2 the cheapest but itcould also toke care of twice the annualiy generated scrap tire quantity from presen~y available._.revenues if this disposal alternative was permitted by law. Sl, where there is no price .discrimination seems to be cheaper than S3, but SI only tokes care of about two third oflne­annually generated scrap tires, while S3 can handle them all. It should be noted that if S I took careof more tires', then its average expenditure would be higher than for S3, but its average economicwelfare cost would be the same. We need to keep in mind, however, that the price discriminatingS3 is likely to be difficult to carry out in practice in the way shown.

TABLE 7 DISPOSAL, SUBSIDIES AND WELFARE COSTS IN THE SCRAPTIRE DISPOSAL MARKET SCENARIOS

Dlsbursement Scenano Detullt!ons. 51 - no prIce dlscflml1l8uon. landfililng not allowed. 52 - no pncediscrimination. modern landfills allowed; 53 . perfect price discrimination assumed, landfilJing nol allowed.

Disbursement Scenario SI S2 S3Tons ofScrap Tires Annually
Disposed through

Retreading and Grinding
(Existing Before cl,e Product 8,500 8,500 8,500Charge)
Additional Grinding 20,000 20,000Combustion in Cement Facturies 6,000 6,000Modem LandfiIling of Chopped

100,000Tires
Electricity Generation

20,000Total Quantity (tons/year) 34,500 108,500 54,500Total Subsidy Provided (million 545.1 998.2 1000.8
HUFfyear)
Total Economic Welfare Cost of 322.8 920.0 1000.8
Disposal (million HUFfyear)
Average Subsidy (HUFlkg)

15.8 9.2 18.4.A verage Economic Welfare Cost of 9.4 8.5 18.4
Disposal (HUFlkg)

... ..

Summary of Impacts
Here we sum the costs and benefits of the three elements of the tire product charge policy wedepicted in Figure 2. The aggregate results are shown by Table 8. By and large we can say thatbenefits range from 27·120 thousand tons per year of reduced or improved tire disposal. On thecost side, there are economic welfare costs ranging from HUF 430·1,220 million per year. The

7Which is unlikely, because the next available disposal OptiOIi. eleClricity generation. cannot be carried out fromavailabll:. revenues after the resl of the options are utili,..cd. This is due to economics ofscnlc, the revenue h,d"ncc isnot enough to subsidize a medium sized planl. while the average l.:OSl or combuslion in small sized plants is muchhigher;
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AGGREGATED COSTS AND EFFECTIVENESS OF THE TIREPRODUCT CHARGE

TABLE 8

_~ ~---~------aavv<e;;r~agg;e~c;'o;';s~t~effectiveness (the quotient of cost matched willi its corresponding benefit), rangesfrom 10 to 24 HUFflq;:, depending on the scenarios. '..

Tlre Market Scenano DefinitIOns: J- no aVOJdance or evaslOn~ II -low avoidance and evasion; III - high aVOidanceand evasion. Disbursement Scenario Definitions: 51 - no price discrimination,landfilling not allowed; 52 - no pricediscrimination, modem landfills allowed; 53 - perfect price discrimination assumed. land tilling not allowed.

"""'-'"--Tire Market Disbursement Scenarios
Scenarios SI S2 S3Total Economic Welfare Scenario I 448 1220 1134Costs Scenario II 448 1128 1134(million 1995 HUFfyear) Scenario III 431 1029 1107Affected Total Tire Scenario I 27,276 120,325 47,417Disposal Scenario II 27,157 110,247 47,314(tons/year) Scenario III 27,035 101,172 46,899Average Cost Effectiveness Scenario I 16.43 10.14 23.91of the Tire Product Charge Scenario II 16.48 10.23 . 23.96(HUF/kg) Scenario III 15.94 10.17 23.61..

r" ,.'.Jt .

Outstanding lssues Identified
Based upon this analysis the following issues are central to assessmcnt of the current productcharge program:

Should modem landfilling of chopped tires he allowed as a supported disposal option?Table 8 shows that if landfilling scrap tiI:es is supported (Disbursement Scenario 2), then theaverage cost effectiveness of the tire product charge program is at least 6 HUFlkg better than in anyother case. Since the aim of a reasonable policy is not to achieve the best state of the environmenttechnically possible, but to balance the social costs and benefits of environmental protection, weneed to ask the question whether it is worth paying between 6 and 14 HUF/kg more for much thesame reduction in the basic problems of fire hazard, bad sanitation and decreased aesthetical valueassociated with the present practice of littering, storage, and traditionallandfilling ofscrap tires. Itis also worth noting that as a result of landfilling the scrap tires are not lost as a future source ofenergy or material. If the price of energy escalates in the future, tire monofills can be utilized as afossil fuel mine.......-....
Is the level of the product charge approOriatc?
There is a gap between the cost-effectiveness of the two main elements of the tire product chargeprogram: introducing the product charge in the tire market is more expensive per tire "disposed"(about 55 to 65 HUF/kg) than subsidizing proper disposal facilities (10-24 HUF/kg). By reducingthe level of the product charge (especially the automobile tire product charge) the efficiency of thetire market program, and consequently the whole of the program, would be enhanccd.Furthermore, the possibility for decreasing the charge exists: two-fifths of the present revenue
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would be sufficient, through modern landfilling of shredded tires. to dispose of somewhat more
than the annually generated scrap tire stock. In this case it does not make sense to extract extra
~sources from the economy for improved tire disposal.

Is the gap between the product charges of new and used tires justified?

As it was described earlier, new tires are subject to a product charge of 30 HUFlkg, why imported
used and retreaded tires have to pay 120 HUFlkg. Since the level of the product charge slil'i1Jld­
correspond to the damage caused by the improper disposal of scrap tires, differentiating between
the product charges for new and used tires should be based on the difference in the present values
of the damages they cause. The damage caused by the two types of tires is virtually identical, the
only difference is the timing of this damage. Through economic discounting calculations we have
found that this difference in disposal time may account for a difference in product charge of 50 to
60 percent at most, as opposed to the present scheme of 300 percent. Therefore the used tire
product charge should be reduced even more dramatically then the new tire product charge. Such a
modification would not only enhance the economic performance of the product charges, but it
would also relieve the burden on lower income households.

Can the present system of djshur:;cmclll he. impmved"

A number of problematic points have been identified with the prescnt system of disbursement. I.
The present laws and regulations promote the es!ablishment ·of regional monopolies as opposed to .
~ compe~t!y~ !!larket for disposal. 2. When making disbursement decisions the applications needl ,.
to'be·objectively measured against each other. This, however, is difficult to do, because the CEPF
provides several types of support (e.g. one-time or regular assistance, loan. subsidy,loan
guarantee) which lack a common basis for comparison. 3. When subsidies are awarded, price
discrimination is applied, and this, as noted above, is likely to kad to overe,penditure. 4.
Collection and transportation without disposal is supported, and 1his may lead to the accumulation
of scrap tire stockpiles, which are also a fire hazard. Furthermore, since collection and
transportation is monopolized the same way as disposal..the efficiency of the program is further
impaired.

Based on our analysis, we offer the following four points for improvement:

• Applications are compared with each other by some common mcasure, such as unit
cost/subsidy.

• There is no discrimination based on regions or size, the applicant offering the belter offer is
supported.

• No price discrimination is applied. All winning applicants are awarded the unit support of the
last, still competitive applicant.

• Only disposal is supported, and not collection and transportation. When applicants calculate
their subsidy need, they have to keep in mind to include the cost ofcollcction and .
transportation. By paying for scrap tires, disposing facilities create a competitive and efficient
market for collecting and transporting scrap tires. Furthermore, the CEPF, the Ministry of
Environment and Regional Policy, and the regional inspectorates experience lower management
costs, since they only have to administer applications for disposal, hut not for collection and
transportation.
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