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Abstract

| review the few programs implemented in Latin Aroarto control pollution with direct

economic instruments, and draw general lessonstHer future implementation of these
instruments in the region. The available evidengggssts that a combination of low capacities
and political economy issues negatively affectesl ithplementation of these programs. As a
result, the capacity of the economic instrumentgtiuce emission reductions cost-effectively
and their future political viability in these couiets in the short or medium run may have been
compromised. This present state of affairs providese evidence in favor of the policy
recommendation that Latin American countries shodddild local capacities before
implementing direct economic instruments, thanawof of the alternative that these countries
should adapt direct economic instruments to theititutional and political characteristics.
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1. INTRODUCTION

For more than thirty years, environmental econ@nisive been advocating emission

taxes and “cap and trade” schemes as more fleaildecost-effective instruments for pollution

control than the more traditional emission stanslglrrdevertheless, fairly recent contributions to
the literature point out that, in addition to théiculties arising from the political economy of
instrument choice (see Keohaatal. 1998), the lack of institutional capacity (Eskelaand
Jimenez, 1992; Russell and Powell, 1996; O’Con®@8), as well as the local culture, traditions
and habits (Bell, 2003; Bell and Russell, 2002],B202 and 2005; Russell and Vaughan, 2004)
are important obstacles for the successful impléatiem of direct economic instruments in less
developed countries. Leaving aside the culturatofa¢ the institutional capacity literature
suggests that countries should build local capcithefore implementing direct economic
instruments. The choice of policy instruments mhestcompatible with a country's institutional
capacity, implying “...an evolution from those instrents more easily defined and enforced,
and the least closely connected to ambient qugbils, toward those involving more difficult
definition tasks and closer connections to desaimthient results, aiming at tradable permits in
the long run” (Russell and Powel, op.cit., p. 20).

The experience of Latin American countries withedir economic instruments in
pollution control boils down to the following threprograms: Santiago de Chile’s Total
Suspended Particles’ Emissions Compensation ProgEf®®) of 1992 and its extensions to
industry emissions of Nitrogen Oxides and Partieuldatter in 2004, Colombia’'s 1997
Discharge Fee for Water Effluents’ contents of Bemical Oxygen Demand and Total
Suspended Solids, and Costa Rica’s 2009 Envirorah&et for Water Discharges of Chemical

3
Oxygen Demand and Total Suspended Solidehese programs challenge the policy
recommendation based on the institutional compayibin the sense that environmental

2
The analysis of “indirect” instruments to contpalllution (i.e.: those not regulating the end-of-
pipe level of emissions directly, but other indirdeterminant of the level of pollution, such as

the abatement or production technology) is beybedbjective of this paper.

3
Other attempts to implement direct economic ima&nts in some of these countries as well as

other countries in the region did not succeed.



authorities in these countries did not wait for remmic development to bring the necessary
capacities to implement direct economic instrumeintstead, these programs represent attempts
to adapt direct economic instruments to the coutsitrgconomic, social and cultural
characteristics (Hubesat al, 1998, Ser6a da Mot al, 1999). It is therefore very important to
know how these programs performed and more imppribpossible, to draw general lessons
from these experiences that may be useful for therd implementation of direct economic
instruments in Latin America.

The last general lessons from the implementatioreanomic instruments in Latin
America were drawn by Hubet al. (1998), Ser6a da Mottt al. (1999), CEPAL (2000) and
Acquatella (2001 and 2005). These studies effegtidentified and warned about institutional

capacity and political economy issues that werevgareng a successful implementation of

economic instruments during the 1996’According to these studies, the economic instrusen
gained political acceptability with the market oied policies that were being implemented in
the region in those years. However, this polit@ateptability did not translate into an increase
in the budgetary allocation to environmental agesicQuite the contrary, the fiscal austerity that
characterized the macroeconomic reforms during 1980°s prevailed. Without these funds
needed to overcome monitoring technology and sigffieficiencies, the economic instruments
were not properly enforced and started to loseiloilgg in the regulated community. CEPAL
(2000) and Aquatella (2001) added that this lackrofvision of the necessary capacities during
the nineties was coupled with an institutional digiary framework that prevented horizontal
and vertical coordination between and within th&éedent layers of national and regional
agencies and norms. As a result of this lack ofitut®nal capacity and political will, the
effective implementation of economic instrumentsirty the 1990°s remained limited to a role
of timid revenue-raising mechanisms for the enwimental agencies, instead of instruments to
control pollution cost-effectively.

What were the main lessons derived from theserigg#t In Hubeet al. (1998) first and

Serba da Mottagt al. (1999) later, these authors recommended the ingi&ation of economic
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These works covered a broad set of economic ms&tnis: not only direct but also indirect
economic instruments, and not only those implentkerite control pollution, but also those
pricing the extraction or use of natural resources.



instruments to be modest (or compatible with ioftihs), gradual (starting from pilot projects
or experimental programs before going regional atiomal) and flexible (allowing low cost
revisions of the legislation). They also recommehdée implementation of economic
instruments to assure the participation of stalddrsl and to generate revenue through cost-
recovery approaches over correct pricing approacdsea way to build political consensus and
guarantee financing.

These are the last general lessons drawn from iq@ementation of economic
instruments for pollution control in Latin Americey my knowledge. Nevertheless, the above
mentioned works do not cover the experience withti&8go de Chile’'s ECP and Colombia’s
Discharge Fees programs beyond both program’sd@sign (and first year of implementation in
the case of the ECP), not to mention the performafcosta Rica’s environmental fee program
about which little is known. In other words, théseno work in the literature today that examines
the experience with these the only three programsed on direct economic instruments
implemented thus far in Latin America, and analymd®ether the lessons drawn above were
taken into account or not, whether they were usefutot to overcome the initially identified
problems and whether there are new lessons to driagvobjective of this paper is to contribute
to filling this gap based on a number of studiest thave been published during the last years
analyzing Santiago’s ECP on the one hand and Ca&mdischarge fees on the other, as well
as other sources of information, including intewsewith regulators and policy makers.

Beyond the specific lessons drawn that may be usafuhe future design of economic
instruments, the most important conclusion that rgee from the analysis is that these three
policy experiments provide more evidence in favbthe policy recommendation that countries
should build a necessary set of local capacitieforbeimplementing direct economic
instruments, than in favor of the alternative tlauntries should adapt direct economic
instruments to their institutional and politicalachcteristics. This conclusion is based on the
consequences that the changes that are necessatrotiuce in the design of these instruments
to adapt them to the local conditions may haveheniristruments’ incentives to reduce pollution
cost-effectively, and on the negative effect timet tinderperformance of these instruments may

have on the political support for this type of mstents.



The paper is organized as follows. In the nextigedtdescribe the background, the final
design, the implementation and the performancéeptograms. | draw the lessons in section 3.
Finally, | conclude in Section 4.

2. THE LATIN AMERICAN EXPERIENCE WITH ECONOMIC INSTRUM  ENTS

The experience of Latin American countries withedir economic instruments for
controlling pollution boils down to a few programb.review these programs below, in
chronological order.

2.1. Santiago de Chile’s Total Suspended Particles’ Ensions Compensation Program
(ECP)
2.1.1. Background

One month after it took office in March 1990 thisfidemocratic government of Patricio
Aylwin undertook a major environmental policy rafoin Chile. As part of this reform it created
a Special Commission for the Decontamination of Metropolitan Region (CEDRM) of
Santiago. The commission acted under the politicafluential Ministry General Secretariat
(O’Ryan, 2002). This commission elaborated a MaBlan to tackle the pollution problem in
Santiago. The Plan was transformed into a decreer@® #4) by the Ministry of Health. This
Decree included the implementation of an emisstandard of 122 mg/m3 of TSP for existing
boilers and industries, and the ECP.

O’Ryan (2002) asserts that there are two reasonysawhadable emission permits system
for Santiago gained political support at that tifhae first reason was that the exporting sector
was receiving signals of concern from their cliesitsoad with respect to Chile’s environmental
record. Both this sector and the government werar@avef the need to take actions in the
environmental arena in order to improve Chile’s gman the world market. Bauer (2004)
provides a similar explanation: international tradgreements required Chile to have
environmental legislation. The second reason waisthie exporting sector wanted regulations to
be flexible and with minimum government interventi@and so did the government. This was a
new democratically elected government that undedstbat pressuring the private sector with
“‘interventionist” environmental regulation was ribé way to go through a delicate transition to
democracy. As a result, the negotiations between gbvernment and the private sector

conducting to Decree #4 “lasted only a few weeksThe receptivity of tradeable permits was



so good among all actors that they were incorpdragea key instrument into the Environmental
Framework Law passed in 1994. A law for marketgiamits had to be passed ... by the end of
1996” (O’'Ryan, 2002, p. 3).

Supreme Decree #4 was passed in March 1992, tramsfp Chile in the first Latin

American country, and so far the only one, to im@at a tradable permits program to control

air poIIution.5
2.1.2. The design of the Emissions Compensation Program

Initially, the ECP was designed to control TSP emoiss from industrial, domestic and
other boilers, as well as industrial processes withaximum flowing capacity greater than 1,000
m*hour. Nevertheless, industrial processes were kteluded from the program given the
difficulty in estimating their maximum capacity @missions (Palacios and Chavez, 2002).
Although the resulting coverage of emissions waisnased to be just 4% of the estimated total
emissions of TSP in the metropolitan area of Sgat{@alacios and Chavez, 2005), most of the
emissions covered are R§ylwhich cause the worst health problems (Monteta|, 2002).

The emission permits in Santiago’s ECP are notalgtamission permits in the classic
sense, but emission capacity permits. The reasorthis is that “it was recognized that
monitoring and enforcement capacities were weakuwrerfunded, and that any system to be
established had to keep monitoring and enforcenoests low for both sources and the
regulatory agency” (O’'Ryan, 2002, p. 3). To requile sources of the ECP to install a
continuous monitoring device was considered to @@nemically unfeasible (Monteret al,
2002). The maximum daily emission capacity of arseuwas estimated by the authorities
multiplying the maximum hourly flow of the sourc@¥hr) by an estimated concentration of kg
of TSP/m. The estimated concentration was not source-spduit an estimated average of 56
mg/nT for all sources. This estimated concentration agjgsted to 50 mg/frin 2000, and again
to 32 mg/m in 2005 (Coria and Sterner, 2008). The permitsitge to the original sources

covered by the program were called Initial Dailyigsions (IDE). Each IDE grants the owner a

° It is worth noting that Chilean program is contemgneous to the U.S. 1990 amendments to
the Clean Air Act that established the Sulfur Daex(S02) Allowance Trading Program, whose
Phase | started in 1995, and to the Regional CAeaincentives program (RECLAIM), which
started in 1994.



permission to have the capacity to emit one kilogcd TSP per day in perpetuity. New sources
entering the program have to “compensate” for teenission capacity buying IDEs to one or
more of the existing sources. The compensation rbggadually. According to the SD#4, in
1993 new sources had to compensate 25% of thegsems capacity, 50% the next year, and so
on, until 1996 when they had to compensate 100%eftlecless, this was changed in the
following years. From June 1998 new sources haveotopensate 120% of their emissions
capacity, and 150% from April 2001 (O’Ryan, 2002).

All compensations have to be approved by the réguldf this is done, the regulator
grants an equivalent number of permits to the newce. (The new sources” permits are called
Permitted Daily Emissions (PDE), but are equivalentll sense to the IDEs of the original
sources).

The enforcement of the program is based on an aselfareport of the daily emission
capacity of the source, which has to be below timalrer of permits it holds. The sources do not
actually measure their emission capacity themselvas instead they hire an accredited
laboratory to do this job and present the reporthe authorities. The regulator conducts
inspections on both the sources and the laboratteieheck for the accuracy of the emissions
capacity reports and the laboratory equipment ciaratics (Palacios and Chavez, 2002).

As said, the regulated plants in Santiago’s ECP adréhe same time subject to an
emission standard of 122 mg/m3, also establishedthey SD #4. Emitting above this
concentration level is illegal, regardless of thenber of permits held.

2.1.3. Implementation

The market created by the SD # 4 in 1992 officialigrted in 1993, without any major
political opposition. Nevertheless, the program tmdvercome several institutional constraints.
In the first place, there was no environmental l&guy body to administer the program. This
body was created that same year under the namixexd Bources’ Emissions Control Program
(PROCEFF), as an administrative unit inside the rbfmilitan Health Service of the
Environment (SESMA), a regional office of the Mimisof Health. Interestingly, the idea of the
private sector and the CEDRM officials with PROCEWBRS to create a “non discretionary
monitoring and enforcement body”, aiming “more abrking with the sources than to

sanctioning non-compliance” (O’Ryan, 2002, pg.3).



Another important problem that the implementatiéthe ECP had to overcome was the
construction of an emissions capacity inventorgraer to allocate the permits. Having created a
market for pollution permits before a regulatoryfice# for air pollution existed; Chilean
authorities had neither an inventory of emissionsmbich to base the allocation of permits, nor
the resources to construct it in a timely fashiNevertheless, the task was facilitated by the
incentive to declare the emissions capacity that ghandfathering of the permits created
(Montero, et al, 2001 and 2002). On the other hand, the graneffiaily of permits without
comprehensive information on historic emissionsacép of sources also created incentives for
these sources to over report their emissions cpédiontero, et al., 2001 and 2002). The
process of building and correcting the emissionemtory took PROCEFF several years. For
example, it took PROCEFF seven years to assigsttias of “existing” or “new” source as of
march 1992 to all the identified sources affectethe ECP (Monteret al, 2001; Palacios and
Chéavez, 2002). During these first years, PROCER# bt pay much attention to the trading
activity and, consequently, to the reconciliatidrpermits and emissions capacity” (Monteeb,
al., 2002), in spite of the fact that compliance becamandatory in 1994. As a result, the
program suffered from noncompliance in its firsaggeof implementation. Palacios and Chavez
(2002) report that 42.6% of the sources were \imadatheir emissions capacity permits in 1995.
Consequently, the aggregate daily declared emissamirected by the offset requirements of the
new sources, exceeded the aggregate permits bymittté same year (Monteret al, 2002).

2.1.4. Overall performance and evaluation

Based on the available evidence, the overall camuwith this policy experiment is
that although the environmental objectives wereaxgished, the market for emission capacity
permits did not fully develop.

The environmental objectives of the SD#4 were agiisimed after 1997 by a
combination of reasons. First, the implicit emissi@apacity cap was too generous (Monteto,
al., 2002). Environmental regulators over-estimated én@ssions capacity of the sources,
mostly due to poor information records (Coria ameriser, 2008). Second, the sources switched
to natural gas in 1997, when it became availaldmfArgentina. This switch was mostly due to
the relatively low price of the fuel, and not besawf the ECP (Coria, 2009). As a result,
between 1997 and 2006 all the affected sourcdseiieCP complied with the emission standard

of 112 mg/m. In 2007, last information available, as a resilthe shortage in the natural gas



that had started in 2004, this standard was vidlajesome sources for the first time in 10 years
(Coria and Sterner, 2008).

As said, the ECP market did not fully develop. Bheave been a relatively small number
of transactions (240 between 1997 and 2007), 76%hath were intra-firm (Coria and Sterner,
2008). Several reasons have been cited in theatitey to explain such an unexpected
performance. One of these reasons is regulatorgrtancty, produced during the first years of
the program by the delay in the completion of thessions inventory, and continued over the
years as a result of the changes in the offsetgreggent for new sources (commented above),
that were put in practice when the regulators zedlithat their initial allocation of permits was
too generous (Monteret al.,2002). Possibly for the same reason, the regulatiso decreased
the concentration used to estimate the emissiqracdg, as also commented above. Finally, the
lack of clarity in terms of the responsibilities @ase of non-compliance was also a source of
regulatory uncertainty (O’Ryan, 2002). There was established criterion to relate the
magnitude of the violation to the amount of thesfifthe final amount of the fine was determined
by a “case by case” procedure (Palacios and Cha@é€2).

Another reason identified in the literature to eiplthe low trading activity is the level
of transaction costs (Monteret al.,2002; O"Ryan, 2002). These are due mainly tdethgth of
the approval period. The historic average periadafdransaction to be approved is about 20
months. Nevertheless, it has decreased over tioreexample, the program began in 1993 but
the first transaction was approved in 1998. It toeulators 39 months to approve transactions
initiated before 1998 (Coria and Sterner, 2008)Rddition, transactions costs are due to the lack
of public information on the opportunities to traded market prices. There is no systematic
record of transactions by the regulators, who ateobliged to report prices publicly either. In
fact, as most of the transactions have been imra-ft is not clear whether there was an actual
price in these cases (Coria and Sterner, 2008).l8dkeof information on partners, prices and
also technology options is identified by sourcdeaéd to the ECP as the main pitfall behind the
design of the ECP (Coriat al, 2009).

Another issue that has characterized the ECP dveryears is non compliance.
Aggregate violation had disappeared and the paagentf noncompliant plants had decreased to
25% in 1997. Nevertheless, the shortage of nagaslthat started in 2004 caused the boilers to



return to dirtier fuels, and as a result the peiags of sources in violation, which had reached a
minimum of 21% in 2005, increased to 24% in 200@r{&and Sterner, 2008).

Noncompliance has been the consequence of sombeofliove mentioned reasons
behind the thin market, but also the consequencanafl enforcement strategy (Palacios and
Chévez, 2002). With respect to the first, non céamgle is produced by the delay in the approval
of transactions by regulators, for example. Regusatio not approve trades in a timely fashion
and this situation provides a justification for rttwgof unpunished noncompliance (Coeaal,
2009). On the side of the enforcement strategygdegines are not related to the size of the
violation, they are instead a fixed amount withincertain range. As a consequence, the
maximum violations observed in the ECP are alwagditable, even under perfect, continuous
monitoring (Palacios and Chéavez, 2002).

A final reason behind the unexpectedly poor pertoroe of the permits market that has
been identified in the literature is related to thstitutional arrangement under which the ECP
operated (Coriagt al, 2009; O'Ryan, 2002). In 1994 the Chilean congragproved a
framework law for the environment (Ley de BasesMellio Ambiente). This law created the
National Commission of the Environment (CONAMA),daits regional offices. The regional
office of CONAMA for the metropolitan region sulisted the CEDRM. But the national
CONAMA was assigned a lower rank than a Ministeeyéfore environmental matters never had

enough weight inside the government (Pizarro, 20@i7addition, the administration of the ECP

remained in charge of a sub-department of the nagibranch of the Ministry of HeaItGhThe
Ministry of Health, more oriented toward “prescigt regulation” (Ellerman, 2007), was always
more interested in attaining the desired envirortalequality and acquiring information on
sources than in the ECP market itself. It therefom@ little attention to the reconciliation of
permits, its enforcement and the implementatiothefmarket in general (Monteret.al, 2002;
O’Ryan, 2002). This is understandable; althougts itn charge of the implementation of the

° In 2000, PROCEFF was formerly renamed Sub-DeparttimieAir Quality, inside the regional
branch of the Ministry of Health, SESMA. Later ii©0@5, SESMA was absorbed by a new
metropolitan branch of the Ministry of Health, SBRIEPalacios and Chavez, 2002, Cor&
al., 2009, O’'Ryan, 2002, http://www.asrm.cl/menu/ingtdn.aspx)
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ECP, the performance of the Ministry of Health v@leated by health indicators, not market
indicators (Coriaet al, 2009).

Finally, the problems suffered by the ECP erodedstinpport for tradable permits inside
CONAMA (O’'Ryan, 2002). Furthermore, 58% of the miewed sources in a recent survey
declared that they would prefer emission standamd$echnology regulations over tradable
permits (Coriagt al., 2009). This mood is reflected also in legislat@ishough it should have
been approved by 1996, a framework law regulatmeglicbased markets for pollution permits
has been awaiting discussion in congress since. 1995

2.2. Colombia’s Discharge Fee for Water Effluents

2.2.1. Background7

In August 1991, less than a year after taking effibe newly elected president Gaviria,
an economist, endorsed a policy document entith Environmental Policy for Colombia”.
This document proposed a major institutional ampileory reform in Colombian environmental
policy. Among other things, it proposed the creatid a Ministry of the Environment and the
development of economic instruments. The Ministryh@ Environment would concentrate the
enforcement of the existing environmental normghat time in the hands of several ministries
and Regional Autonomous Corporations (CorporacioAesonomas Regionales, hereafter
CARSs).

The 1991 policy document gave birth to a legal psah Before presenting it to
Congress, the government performed a “wide pulditsaltation process across the country with
the participation of a wide range of different €tha&lders” (Uribe, 2004, pg. 4) that resulted in
the incorporation of some modifications to theiatiproposal. These modifications included a

! This section is based on Uribe (2004). Uribe w&eyactor during the process that ended in
Law 99. He was Head of the Environmental Policy &wefional Autonomous Corporations
Division of the Department of National Planningveen 1990 and 1994; he was in charge of
coordinating working groups that advised the membafr the Constitutional Assembly on
environmental matters. He is also co-writer of lth& 99 of 1993, and one of the two delegates
representing the national government throughoutcdbresultation process and discussions in

Congress.
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less centralized institutional framework, the ci@abf five institutes of research to scientifigall
support policy decisions and more social partidpatnd control mechanisms. In particular, the
legal proposal left the design of the national smwnental policy to the Ministry of the
Environment but its implementation to the CARs be tUrban Environmental Authorities
(Autoridades Ambientales de los Grandes Centros kbybaereafter AAUS), in the case of the
cities with more than a million inhabitants.

After the incorporations of the modifications tleamherged in the public consultation, the
proposed law was presented to the Congress. Thateldh Congress centered in the
jurisdictional limits of the CARs. The governmenanted that these were defined by ecological
criteria, but some members of Congress wanted tbesoincide with the jurisdictional limits of
the Departments, so as not to jeopardize the Gov®riocal political power. The national
government finally conceded to this and to the tovaaof more CARs as part of the political
negotiation in Congress. As a result, the Colomi@angress approved the legal proposal, which
became Law 99 of 1993.

This law meant a significant change in Colombiavirammental institutional framework
and policy. Apart from creating a new Ministry detEnvironment, in its first article the Law 99
establishes the incorporation of the environmerttats and the use of economic instruments as a
general principle in the design of the nationaliemmental policy. Following this principle, it
gave the new Ministry of the Environment the fuactof conducting economic valuation studies
and establishing the technical methodologies feratonomic valuation of the costs and benefits
of conserving the environment (Art. 5). More imgort for this work, Article 42 of Law 99
established that the pollution of the atmosphem@ewor soil is subject to discharge fees. The
bases for the calculation of the fees are to béyéte Ministry of the Environment, specifically
including the economic valuation of the social @m¢ironmental damages caused by emissions,
and the restoration costs of the affected resogiemg the discharge fees a Pigouvian feature.

What explains this new confidence of the Colombpaticy makers in environmental
economics? Discharge fees for water pollution weotd entirely new in the Colombian
legislation. The Water Code of 1974 included suelsf aiming at taxing emissions of
“lucrative” firms only. Nevertheless, the fees waret regulated until 1984. Moreover, the
implementation of the old fees was very limited myabecause a lack of political will, without

which the fees could not be more than a timid faiag mechanism for some CARs (CEPAL,
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2000). According to Uribe (written communicatiorQ1®), who coordinated the writing of the
legal proposal that became Law 99, he convincewsdlf from the beginning of the process that
in order to be politically viable any environmentagislation should be accompanied by an
economic justification; i.e.: a quantitative behefi cost analysis. According to him, the
discharge fees included in the Water Code of 19%¥encame into effect because the Code
lacked this requirement. Not being an economist, \@ithout any environmental economist to
help him at that time in Colombia, Uribe had tartraimself reading environmental economics
textbooks. He explicitly acknowledges having ba#el inclusion of the discharge fees in the
Law 99 on Baumol and Oates’ classic text “The ThewrEnvironmental Policy” (Uribe, 2004,
pg. 29 and Uribe, written communication, 2010).
2.2.2. The design of the pollution charges

Interestingly, the structure of the new Ministrytbé Environment outlined by the Law
99 included an Office of Economic Analysis direatigpending from the Vice Minister (Article
10). This Office of Economic Analysis was in charge designing and implementing the

discharge fees foreseen by Law 99. These respbtissbfell on its first Director, Thomas Black

ArbelaezE.;

When Black joined the Ministry, the discussion veasitered on how to implement the
demanding task of estimating the damages of pohuth order to set the proper taxes, as
established by Law 99 (Thomas Black, written comization, 2010). Raising concerns about
the cost of such a task, Thomas Black and his t@aanged the course of the discussion. Based
on a mechanism proposed by Baumol and Oates isahe textbook cited above, and after
several “conversations” with Wallace Oates, Bladcided to follow a “cap and charge”
approach (Black, written communication, 2010). Adiog to this approach, the total amount of

pollution in every basin (the cap) is determinecbtiygh a negotiation between all the relevant

° Before heading the Office of Economic Analysis thie Colombian Ministry of the
Environment, Black had worked for seven years & BHtonomic Analysis Group of the
Environmental Division of the General AccountingfiGé of the United States’ Congress. In
particular, Black spent his last three years tlestenating the cost savings that could be attained

by the US Acid Rain Program and working on a prap&s a pollution tax on lead emissions.
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stakeholders based on the available informatiomaaid. After the cap is set, the regulator
charges an initial tax that, if proven too lowinsreased periodically until the cap is reached.

The scheme was put into regulation by the Decrdedd@997. This decree established
that the fees would charge the load of Biochemi©alygen Demand (BO{§) and Total
Suspended Solids (TSS) in water effluents of psiirces. According to the decree, a minimum
national fee is defined annually by the Ministrytbé Environment. (The initial values of the
fees were US$ 17/ton for BQRnd US$7/ton for TSS emissions, respectively)s Thinimum
value of the fee can be adjusted by a “regiondbfacThis regional factor is set every five years
by the CARs and AAUs and adjusted upward everynsonths if the pollution reduction is
below the targeted pollution reduction for the rivevatershed, region or city. The pollution
reduction target is set by the CARs and AAUs thlbagarticipatory process with the different
stakeholders. The information on pollution reductizssed to calculate and adjust the fees is
based on self-reports by the sources. Municipabgevwwompanies could report emissions based
on presumptive levels.

The fees did not substitute the existing emisstandards, but applied only to the legally
permitted levels of emissions. Concentrations ef idgulated pollutants above these standards
are not subject to the tax, but to a fine. Both @&Rs and the AAUs are in charge of the
collection of the fees.

2.2.3. Implementation

The implementation of the institutional reforms epyed by Law 99 of 1993 took several
years. The government created the Ministry of tmwilGnment in 1994, and sixteen new
Corporations between 1994 and 1998. At the same, tuirtban environmental authorities were
established in Bogot4, Cali, Medellin and BarraltguiThis capacity building process was
largely funded by the World Bank and the Inter Aicen Development Bank (Uribe, 2004).

One of the most important problems facing the maiamplementation of the fees since
the beginning of the program was the disparity leetw the institutional capacities of the
different regional corporations. Only one regiocaiporation started collecting fees in 1997, the
year the program started. To solve this problems, tdam of economists at the Office of
Economic Analysis, led by Thomas Black, met witte tregulated sector and community
members in the different regions, conducted stutbeassess the degree of pollution and its

effects in the different regions, and provided tecal support to the regional authorities. This
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technical support was provided through workshopd tthnical documents compiled in an
implementation manual (Ministerio de Ambiente, énda y Desarrollo Territorial, Republica
de Colombia, 1998). The team counted upon the advidavid Wheeler, Lead Economist of
the World Bank's Development Research Group at tiha#, who endorsed the program in
seminars to local regulators. The technical docusnercluded in the manual presented the basic
theory behind the discharge fees, the basic legaldwork through which the implementation of
the fees should be defended by the local lawyeis aadetailed account of the steps to follow to
successfully implement the discharge fees, inclydiccompanying software to help members of
the less developed CARs and AAUSs to calculate ¢les.fThe members of the leading CARs and
AAUSs were considered a central part of the impletaigon plan and also took part in it.

The manual sought to build local support for thesfen the basis of two ideas: first, they
were a source of revenue for local regulators, seabnd, “command and control” instruments
were costly means of achieving the environmentadets, as demonstrated by the fact that
compliance with the existing emissions standardkleen historically poor. The discharge fees,
on the other hand, would minimize the compliancg<of the regulated parties.

Other arguments managed by the Minister were thatfées would generate local
employments and access to new markets. The formgtovbe accomplished by the construction
of hundreds of treatment plants, mostly by municfpailities, financed by the Inter American
Development Bank.

What the regulators of the Ministry of the Enviroemh learnt in the field was that local
regulators and local public and private sourcegafution were more concerned with the
allocation of the revenues generated by the feas thith their cost effectiveness. Local
managers of private firms and public works wantezlrevenues to be re-invested in the regional
community. In the words of World Bank (2000): “Thejewed the charges as a financial
sacrifice they would bear only if the revenues wased to fund local investments in cleaner
manufacturing and wastewater treatment. Withoupsttpfrom industrialists and public works
managers, the charge program stood no chance dérmeptation. ... Finally, representatives
from the Environment Ministry team, regional agesciindustrialists, public works managers,
and community organizations hammered out a mutuadiseeable solution. The new charge
program would support "regional decontaminationd&inused for local environmental projects,

after some portion was diverted to fund agency btglg.” (pg.135).

15



2.2.4. Overall performance and evaluation

Besides the remarkable effort of the team at thaidtty of the Environment, the
program continued to suffer from many implementapooblems. The degree of implementation
of the program between CARs varied greatly. Som&k€aollected 95% of the fees invoiced
while others just 1%. Some CARs invoiced 100% f gotential sources, others just 1%.
Overall, the implementation was more successf@Aidrs that were richer and older (Blackman,
20009).

Probably the most important implementation probleoffered by the Colombian
discharge fees program was (and still is) the bm@ttompliance by the main discharges: the
municipal sewerage companies. Because the emiseiotieese sources did not decrease, the
environmental quality targets were not met, andfiéles never stopped increasing. This triggered
the lobby from the rest of the sources, complaitivag they were paying for the noncompliance
of the municipal sewerage companies, who also &abhgainst the fees themselves. As a result
of this lobby, the government of President Alvanobld repealed the Decree 901 in 2003 with a
new Decree 3100 (later modified by Decree 3440 @942. Essentially, the new decree
introduced the following changes:

() It mandated the CARs and AAUs to establighir{dividual targets of pollution
reduction for municipal sewage companies and ssurmt®se loads are more than a fifth of the
total loads received by the water body, andgroup targets for the rest of the sources, adegrd
to the group’s type (industrial branch, etc.);

(b) It mandated the CARs and AAUSs to ask the mpaicsewage companies to present a
Plan for Pollution Management in accordance withgbllution reduction target;

(c) It changed the method by which the fee is ddpisFirst, the adjustment is now
annual, instead of every six months. Accordingbyrses have to report once a year, instead of
two, as before. Second, the calculation of theupiolh load relative to the target in the regulated
river or watershed leaves aside the pollution lo&dnunicipal sewage companies. Third, the
adjustment of the fee calculated as above will peglied only to those individual sources or
group sources that did not comply with the corresiiag individual pollution reduction target;
and

(d) It set a cap of 5.5 times the minimum natidealto regional fees.
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Finally, the new decree also institutionalized ¢aemarking of local revenugs.

According to Black Arbelaez (written communicati@®10) the reformed discharge fees
are insufficient to act as an incentive to redutgssions and/or invest in treatment technology.
In any case, it is obvious that the changes sotmglgave the municipal sewage companies and
large polluters outside the fees’ program, changingonetary incentive to invest in pollution
abatement by a prescriptive-type pollution abatémptm. But above all, the changes introduced
by the new decree illustrate the drop sufferedhieyfées’ political support.

2.3. Costa Rica’s Environmental Fee for Discharges
2.3.1. Background

In the year 2000, the council of Central Americanistries of the environment, board of
the Central American Commission of the Environmeamid Development (Comision
Centroamericana de Ambiente y Desarrollo, CCADYyapgd the Central American Program for
the Modernization of the Environmental Policy (PFarga Centroamericano de Modernizacion
de la Gestion Ambiental, PROSIGA), funded by thebBasy of the Netherlands in Costa Rica
(SICA, 2000). One of the objectives of this programas to “complement the direct
environmental regulation with economic policy instrents, with a view to the environmental
benefits and costs generated by the economic &esivi(SICA, 2000, pg. 2). PROSIGA'’s
objective was to produce legal proposals for thplementation of economic instruments in
several Central American countries, but only sudedein Costa Rica, possibly because this
country had more advanced environmental policyititgins and because the policy proponents
had more political influences in Costa Rica thaeehere (Hubert Méndez, regional coordinator
of PROSIGA, personal communication, 2009). PROSH#&d Thomas Black, former head of
the Office of Economic Analysis of the Colombiannidtry of the Environment. Black advised
the economists Hubert Mendez and Raul Lépez, thsopein charge of developing the
economic instruments in PROSIGA, on the economit jadicial framework supporting the

° In 2003, as part of a strategy to reduce its djmeral costs, the government closed the Ministry
of Development (Uribe, 2004). The formulation oflipes related to land use, drinking water,
sanitation and low income housing was transferceth¢ Ministry of the Environment (Decree
216 of 2003). The ministry was renamed accordirggythe Ministry of the Environment,
Housing and Territorial Development.
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Colombian program. Méndez and Lépez visited Colanbnd with the assistance of Thomas
Black designed Costa Rica’s environmental feesliimharges. (Black, written communication,
2010).

2.3.2. The design of the environmental fees

The influence of the Colombian experience on CdRiea’s environmental fees for
discharges is explicitly acknowledged in the tecahdocuments produced to support the legal
initiative (see for example, Lopez and Méndez, 20@4d translates in the chosen conceptual
framework (a Pigouvian tax on pollution) and itssige (regulation by basin, a target for
pollution reduction that has to be the result okgotiation between the different stakeholders in
every region, basin, or city, etc.).

In its final version (Executive Decree #34431 008)) Costa Rica’s Environmental Fee
for Discharges puts a price on each kilogram of C@bemical Oxygen Demand) and TSS
(Total Suspended Solids) discharged. The fee, eldaggarterly, does not substitute the previous
emission standards, but it complements them. kadwially a three-part fee, with segments
defined by the concentration lev@j of the pollutanf in the source’s effluents relatively to the
ambient concentration of the pollutant in the wdttedy at the point of discharg€d) and the
maximum allowable level of discharg€d, the standard). The source pays no fee for the
emitted kilograms of COD and TSS@j < Ca. If the concentration level of the pollutant is
above that of the receiving water body at the pofrdischarge but below the standa@d < Cj
< Cpj, the source pays a fee of US$0.22x0.75 and US$0.19, respectively, per kilogram of
COD and TSS emitted in that range. FinallyCjf> Cpj, the total fee paid by the source is the
sum of a fee of US$0.22 and US$0.19, respectiyady, kilogram of COD and TSS emitted
corresponding to the concentration levels in thenml Cp - Ca), plus US$0.22x3.5 and
US$0.19x3.5, respectively, per kilogram of COD ahflS emitted corresponding to the
concentration level in excess of the stand&d Cp).

The fee is applicable only to point-sources of yadn. The targets for pollution
reduction are to be proposed by the Ministry of Emeironment and discussed with the relevant
stakeholders of the regulated zone. If an agreemaertt reached in three months the ministry of
the Environment sets the target for each zonerderdo calculate the amount of discharges and
the fee invoice, the Ministry of the Environmenksagach source to report emissions once a

year. If the source does not report emissions, gheernment can estimate the source’s
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presumptive emission levels using past reports,bauraf employees, level of production, inputs
used, the source’s branch, or bibliographical exfees.

Finally, the revenues obtained through the coltectf the fee are to be spent in the zone
where they were generated and on specific issuésdxy proportions. For example, 60% of the
revenues are earmarked to finance municipal wagatrhent plants, 15% to promote cleaner
production in the sources and 10% to finance manigccosts of the regulators.

2.3.3. Implementation

Costa Rica’s environmental fee for discharges datoesffect in October 2008. The first
fee was collected in January 2009, almost six yaties the initial regulation was issued (J. M.
Zeledon, Director, Waters Bureau, Costa Rican Mipisof Environment, Energy and
Telecommunications, written communication, 2009; Refa, Ecolegis Environmental Law
Services, written communication, 2009). But althoulge implementation in Costa Rica took
several years, the reasons for the delay wererdiftérom those that affected Colombia.

Building on the Colombian experiment, Costa Ricgufated the environmental fee
comparatively faster. PROSIGA was approved in 2806 the first version of Costa Rica’s
environmental fees for discharges came out as HixecDecree #31176 of 2003. The fee was
modified in 2004 by a new decree (# 31858), throudiich the government excluded the
agriculture and the aquaculture from the list aftees affected by the fees. It also established
that the implementation of the fee would be gradstarting at 10% of its value in the first year
and ending at 100% in the sixth year. The Ministfythe Environment could revise the
environmental target or the level of the fee esxyyears.

The new decree also established January 1st, 2865,starting date for the
implementation of the fee. Nevertheless, the feg mat implemented in January 2005. In fact, it
was contested in court by the sugarcane industgatultural union (Liga Agricola Industrial de
la Cafla de Azucar). The principal argument agdhestfee by this union was that it was a tax,
something that could only be promulgated by thegoess (Pefia, 2008). In 2006 the Supreme
Court ruled against the contest, declaring the tdoisnality of the fee, giving it a legal and

10
political crucial endorsement (Zeleddn, personahicmnication, 2010).

10
The Supreme Court did rule against the trust tnedted by the decree 31176.
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Nevertheless, the lobby efforts from the sourcek rdit end with the Supreme Court
ruling. They continued, and had their results.dsponse to a “request” from several economic
sectors, according to which the fee needed to bepatble with the emissions standards and
needed to recognize the efforts made by compliantces and punishing violators (Zeledon,
2009), the Ministry of the Environment approved ewndecree (# 34431) in 2008. The new
decree included a substantial change in the lewdl the structure of the fee, which was
transformed in the three part fee explained abGviginally, it was a plain fee of US$ 0.22 per
kilogram of COD emitted and US$ 0.19 per kilograinT8S emitted.

The implementation problems have also been impbntathe administrative arena. The
Department of Waters of the Ministry of the Envinment had to hire personnel, build a database
on emissions and payments, and acquire the negessaerials to monitor emissions and
administer the revenues for investments. The chewtiection is more developed in the Tarcoles
basin, where 60% of the industry and 65% of theufaipn of Costa Rica are located.
Nevertheless, the collection is estimated to be &3J%he total potential. In the rest of the
regions, regulators are starting to collect theessary information to collect the fee, but this has
not started yet (Zeledon, personal communicatioap}

The problem that a deficient collection of feesseamuis that the revenues generated are
not enough to finance the investments in treatrpénts and monitoring costs, so the program
cannot develop. A solution to this problem wouldtbeoncentrate investments in some basins,
not necessarily the one where the revenues areajedeBut this would be illegal. As a result, it
is possible that the implementation of the progcamtinues to be slow.

Somewhat paradoxically, Costa Rican regulators Hawad that the most difficult
sources of pollution to negotiate with are publidities providing water services such as
sanitation, drinking water and irrigation. In fatte Costa Rican Institute of Aqueducts and
Sewerage, a national public utility, is not paythg fee. On the other hand, private firms see the
fee as an opportunity to gain access to foreignketar(Zeledén, personal communication,
2010).

It is too early to conclude what the future of #vevironmental fee would be, but given
the similarity of the implementation problems in 3G Rica with those of the Colombia’s
discharge fees, particularly the opposition of éangublic utilities, the hypothesis that the

program will suffer a decrease in political suppzahnot be rejected.
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2.4.  Other programs
2.4.1. In Chile

Apart from the well known ECP, Chile has recentlyplemented an emission
compensation program for big industrial sourcell@k emissions in the Metropolitan Santiago.
This program assigned a cap of emissions of NOxheryear 2007 that is 66% of the aggregate
estimated emissions of 1997. This cap was desigmé@ reduced by 50% in 2010 to comply
with the Metropolitan Area Decontamination PlaneTduthorities of the Metropolitan Area of
Santiago implemented in 1998 another program -mattey a tradable permits program- by
which new major investment projects not complyinithveertain emission limits are obliged to
compensate their emissions of PM and gases withothexisting sources in order to pass the
Environmental Impact Assessment (Calfucetaal. 2008)

2.4.2. In the rest of Latin America

There are other experiences in Latin America wiihead economic instruments.
Nevertheless, for several reasons, they look vifgrent from a classic text-book like economic
instrument. An example is the State of Sao Pabiodustrial effluents charge in Brazil.
Implemented in 1981 by a law passed in 1977, tlergehwas designed only as price for the
treatment of industrial effluents’ service by thtate’'s water and sanitation company (de
Gusmao, 2000). The amount of the charge depends tbeoretical, industrial sector — based,
presumptive level of pollution.

Another example is the water charge implementetthénBrazilian Paraiba do Sul river
basin since March 2003 (Bragat, al, 2005). This charge depends on a theoreticalibracif
treated effluent in relation to the total volumeefffuent produced and on a theoretical efficiency
in the treatment process. Actual effluents loads rawt regularly monitored nor reported by
firms. In fact, a recent survey found that 157 @u488 industrial plants could not determine the
volume of effluents produced by them and only 15%he 488 plants surveyed declared that
they monitor their effluents (Férest al, 2005). Lastly, the level of the charge is sigwfitly
below the lowest marginal abatement cost estimbayetthese authors, suggesting that the charge
may not be a sufficient incentive to induce a reiducin pollution loads.

2.4.3. Unsuccessful attempts to implement economic im&nis
Chile, Colombia and Costa Rica are the only coastrin Latin America that

implemented direct economic instruments for padatcontrol. But they are not the only ones
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were these instruments were considered for impléstien. For example, an attempt to institute
water discharge rights in Mexico had significanplementation problems (see Escalante and
Aroche, 2000; and Hubeef al. 1998.

Uruguay is another example. In 1995 the municipakegnment of Montevideo approved
the creation of emissions charges for those ingisstwith effluent concentration levels larger
than the emissions standards. The charge wouldaloelated as a function of the number of
pollutants with concentration levels above the déads, and the extent of these violations. This
charge was never implemented because the ChambBRemfesentatives repealed it in the
following year as unconstitutional. Similar to Gad$Rica, municipal governments in Uruguay
can only create chargestqsas”) if these are directly related to a service predidoy the
municipality. According to the members of congrdsscause the charge was based on cubic
meters of tap water consumed and not on cubic meteeffluents discharged to the sewage
system the charge was not really a “charge” butxa which had to be approved by congress.
The issue was exacerbated by the charge imposeddustrial plants emitting directly to
watercourses because in these cases there wagagesgervice involved.

3. LESSONS

Although very limited, the experience of Latin Anoan countries with direct economic
instruments for the control of pollution allows tasdraw some general policy lessons. Some of
these lessons are not new. Environmental econoinests learnt from actual experiences in
developed countries that the successful implementaif economic instruments depends on
issues of design and implementation somewhat aveelb in the past, such as the flexibility in
the timing of trading, the administrative burdemglifcal economy considerations, and
monitoring and enforcement issues (see Stavins],288rrington et al, 2004, and Hahn, 2009).
These lessons are also valid for Latin Americaeéively, the cases analyzed show that issues
related to the design of the enforcement strateaye been overlooked (Palacios and Chéavez,
2002). They also show that details in the designhef market for permits, such as the rules
governing trade and the definition of permits caaveh important consequences on its
performance (Monterat al, 2002).

But although these lessons are essential to theessitl design of a pollution control
program based on tradable permits or emission taxest | emphasize below are those lessons

22



that are more specific to less developed countntesdas, and are useful in terms of the future
design, justification and implementation of econmsrinstruments in these contexts.
Toward this end, on the one hand, the analysib@&kperience of Colombia, Chile and
Costa Rica with direct economic instruments cordirsome lessons already drawn by the
literature cited in the introduction. First, it doms that a successful implementation of
economic instruments in Latin America is threaterstdl, by a lack of capacities and political
will. Second, it confirms two more practical lesson
3.1. A negotiation of the pollution reduction target ard other aspects of the regulation
with the relevant stakeholders may be essential tgain their initial support: This lesson
is mentioned in Acquatella (2001) and Hulegral. (1998) for example, and it is a clear
lesson that emerges from the analysis of the Caebméxperience done in Section 2. In the
case of Costa Rica, the negotiation of the poliutiargets with relevant stakeholders also

proved to be essential to gain an initial suppooif the regulated community (Zeledon,

personal communication, 201%)1).

3.2. Earmarking the revenues generated by an emissionfee may be an essential
element of its design to facilitate its acceptandasy the regulated sourcesAgain, this is a
lesson mentioned before in the literature that ascerges from the analysis of the
Colombian discharge fees. In the case of Costa, Rieaearmarking of revenues for local
investments in sewerage treatment plants and éamnelr production was established formally
in the decree from the beginning. | have no evidahough whether this was the result of a
political negotiation or a recommendation by thdd@wian advisors that helped to design
the Costa Rican program.

On the other hand, in addition to confirming thesssons, the analysis of the experience
of Colombia, Chile and Costa Rica with direct eaqoiminstruments allows us to draw new

important lessons. These are pointed out below.

11

In Chile, the negotiation with the regulated sesrtasted only two weeks. The fact that Chile
authorities created an asset with potential marékte and distributed it for free instead of a tax
may explain this difference, among other factors.
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3.3.  The legal figure of the discharge fee is vital foits political success
If taxes are to be approved by the Congress, thagat be the result of a presidential or
municipal decree. Therefore it may be necessaapprove a law before implementing the fees,
as Colombia did. If this is not possible, an al&ive road could be the one taken by Costa Rica.
Based on an old water law of 1942 they concludatttie best figure would becanon This is
basically a price for the right of use of a puldjeod. The decision proved to be correct: the
Supreme Court backed it up when the sugarcane timalesgricultural union contested it in
court (Zeleddn, personal communication, 2010). T¥sie is important: before writing the
decree policy makers in Costa Rica studied whiehcthrrect legal figure for the instrument was
and today the country has a an environmental fedigcharges. Uruguayan regulators in 1995
were not as careful and the initiative did not eect
3.4. The implementation of emission fees has been ir@tly more successful in the more
economically developed jurisdictions
The Colombian experience shows that the fees wepteimented more successfully in
the more developed jurisdictions. The Costa Ricgregence so far shows that implementing
the fees nationwide is becoming a formidable tagken the low administrative capacity of
several regional and local offices. To the contrémg collection of the fee in the Tarcoles basin,
the more economically developed region in CostaR&around 80% of the potential collection
according to official estimates (Zeleddn, persawehmunication, 2010).
3.5.  Direct economic instruments need to be modified ifundamental ways as compared
to the classic textbook instruments that inspired tiem in order to be compatible with
the institutional capacity and/or to gain the poliical support needed to be implemented
For example, due to a lack of capacity of regukai@mnd sources, emission permits in
Santiago are defined in terms of emissions capaedy in terms of actual emissions. For the
same reason, the sources are required to selftrép@missions on an annual basis in the three
cases analyzed. Moreover, when sources do nottrépemregulators can estimate a presumptive
level of emissions in order to calculate the f@eCbsta Rica, the initial effluent fee was changed
to a three part tariff as a response to a request everal economic sectors. As part of the
change, sources emitting at concentration levd®ab#hat of the receiving body at the point of
discharge pay zero fee. In Colombia, municipal sage companies and other big private

polluters are allowed to negotiate individual ptta reduction targets with regulators. The
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targets for the rest of the sources are alloweaty according to the type of polluters (industrial
branch, etc.). Finally, none of the three economstruments reviewed substituted previous
emission standards. Sources have to comply withethession standard and the economic
instrument.

Serbda da Mottat al.(1999) concluded that the implementation of ecormamstruments
needed to be compatible with the available instihg, flexible and to assure the participation of
stakeholders. O’Connor (1998) previously concludédt the political acceptability had
conditioned both the design and phasing of implaate&m of economic instruments, referring to
issues such as grandfathering of permits and lihava levels of emission charges. Nevertheless,
the review of the three Latin American programsgasgs that the changes introduced to make
the instruments compatible with the available tngbbns and politically acceptable may be more
fundamental than these. Furthermore, these chamggs affect one of the most important
advantages of economic instruments over presceiptagulations, as stated in the following
lesson.

3.6. Some of the above mentioned modifications may affethe instruments capacity to
achieve the desired cost — effective allocation abatement responsibilities

The above examples illustrate how markedly thaumsénts actually implemented differ
from the textbook classic tradable permits or eiorssaxes. Some of these differences may have
positive effects. For example, Montero (2005) haews that a hybrid policy of standards and
permits may be welfare improving when emissionsrarteperfectly observable and are instead
estimated as in Santiago’s program. But this isnemessarily the case of other differences. For
example, as currently designed, the Costa Ricartten@olombian programs do not necessarily
equalize the ratio of the abatement costs of amyswurces to the ratio of the impact coefficients
of their emissions on the environmental qualityreguired to minimize total abatement costs
when the location of the sources matter (see Hagleal, 1997, for example). According to
these programs, what a specific source pays dependsiow much it pollutes and the
environmental quality of the receiving body. But mo a way that resembles this condition, or
any other known condition. For example, in CosteaRi source immediately downstream would
benefit from an increase in emissions from an epsir source because this reduces the
environmental quality of the river and by this waguces the fee that the downstream source

has to pay. This effect has a direct consequencth@nealized aggregate abatement cost of
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reaching a given environmental quality. A similagament can be made for Colombia, where

two sources next to each other may pay differess Bccording to the economic sector to which

they belong, or according to how much they pollute,if they are municipal sewerage
companies or not. Finally, in Santiago, the defnitof the permits in perpetuity as a measure to
reduce the administrative costs of the programef@ample, has contributed to preventing the
market to develop.

The change in the nature of the economic instrusnasita result of political concessions
and a lack of institutional capacity may also hawgortant consequences in terms of the
sources’ incentives to invest in pollution-reducteghnology: the altered instruments obviously
reduce the incentives to abate pollution becausge iththe very reason why they become
politically viable. If this is true, the changes tine economic instruments would affect their
environmental effectiveness in addition to thestceffectiveness.

3.7. The overall costs of implementing an economic ingtment in the absence of a
system to keep track of emissions exist may be higanough to compromise its
performance

Implementing an economic instrument, even whenithfandamentally adapted to local
conditions, requires the regulators to build a exysto keep track of emissions or emissions
capacity through time, plus a system to keep t@ckermit trades or the collection of fees.
Economic instruments may also require the sourgdgdrn to change its organizational and
production or abatement processes cost-effectivedyshown by the cases reviewed above, this
may take time. In the meantime the emissions cbptagram may under perform. This lesson
may be particularly valid when, as it was the cafeéSantiago and Colombia, there are no
previous environmental regulatory institutions.

3.8.  Public utilities without the necessary treatment ¢chnology installed may be major
obstacles for the effective implementation of therpgram

The available evidence suggests that if large,tipally powerful, public sewerage
companies lack adequate treatment infrastructurey will respond to an effluent fee by
lobbying against it, and not by investing in thidrastructure. So, if there is no political will to
make these utilities comply with the fees, these ot going to pay them and will instead
continue to pollute heavily. The fact that this ntiagger the complaint of the rest of the sources,

who after an initial support may start to lobby iagathe fees and not comply with them, as it
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happened in Colombia, may complicate matters everenThis problem is important because

public sewerage companies without a suitable wadtwreatment infrastructure are common

in many places of Latin American countries.

3.9. The initially achieved political support to implement economic instruments may be
eroded by the implementation problems and under péormance of the program

It is a known lesson that in order to be implemérgaccessfully, as it is the case with
any policy instrument, economic instruments mustehatrong political support (Kathuria,
2006). But this political support must not only gained at the beginning of the process, but
maintained through the process. If the programagper$ poorly relatively to what was expected
by regulators and other relevant stakeholdersetigence shows that this may trigger a decrease
in the political support for economic instrumentside the government, the parliament and
among the regulated sources, as documented by @'R@2) and Coriatal. (2009) for Chile,
and Uribe (2004) for Colombia.

Sadly, a close look at the policy making processéds the observer with the impression
that the expectations about these programs wenensedalistically high. One of the reasons that
may explain this is that the design of these pnogravas based on pioneering seminal
environmental economics literature, which naturalriooked important real-world issues. The
environmental economics literature should be a nmaafler guide for implementing economic
instruments nowadays than it was in the past, quaatily for policy makers that are not
necessarily trained in environmental economics. Bxpectations were also inflated by
politicians and policy makers in their eagernessaiavince the stakeholders about the virtues of
economic instruments as opposed to prescriptivieunents. Deliberately or not, for example,
politicians and regulators in charge of implementihe fees in Colombia and Costa Rica
sometimes exaggerated the relative advantages omogtc instruments over emission
standards. For example, in some policy documeatshiéicked up the economic instruments, it is
possible to find the argument that these are adesty means of complying with environmental
regulations than are prescriptive instrumentshis assertion it is not clear whether they refer to
aggregate or individual costs. In the second d¢asegssertion is not always true.

4. CONCLUDING REMARKS
So far, Latin America has witnessed the implemértabf a very small number of

programs based on direct economic instrumentsrtaagoollution: Santiago de Chile’s ECP in

27



1992 and its extensions to industrial emissiond©k in 2004, Colombia’s 1997 Discharge Fee
for Water Effluents, and Costa Rica’s 2009 Envirental Fee for Water Discharges.

We have seen that a combination of flaws in thégdgslus other problems related to the
available capacities in Santiago, and a combinatibfow capacities plus political economy
issues in Colombia negatively affected the impletaton of these programs in both cases. As a
result, the capacity of the economic instrumentstiuce emission reductions cost-effectively
and their future political viability in these couiets in the short or medium run may have been
compromised. Regretfully, this happened irrespeatifrthe fact that economic instruments may
have saved money with respect to the alternativienpfementing only prescriptive instruments
anyway.

In the case of Santiago’s ECP, even though it wessgded to take into account some
institutional restrictions, such as the monitorogpacity of regulators and firms, the market for
permits did not fully develop as a consequencelloflasigned rules of trade that imposed
significant transaction costs, changing regulatogs that added uncertainty to the decision to
trade, an ill designed enforcement strategy, agdreerous initial allocation of permits that was
the result in part of a poor record of emission®rpto the ECP. These problems not only
affected the functioning of the permit market buymalso have decreased the sources’ support
for tradable permits, in favor of emission standaatid technology regulations. In addition, it
may also have affected the politicians’ will to istswith incentive based environmental
regulations: a framework law for the implementatioh credit-based markets for pollution
permits has been awaiting discussion in congrese 9995.

In the case of Colombia, a general lack of capanityost of the regional offices caused
the implementation of the fees to be geographidehgrogeneous and time consuming. With the
passage of time, the political will to support tlees’ program decreased and proved more
permeable to the lobby of private and public sosi@eepollution that emerged as a result of the
extensive non compliance of the municipal seweregmpanies. The fees where modified,
losing fundamental features of a cost-effectivelytimn tax; and possibly also its power to
induce pollution abatement in recalcitrant sources.

In the case of Costa Rica, it is still too soorfulty evaluate the effectiveness of the
program, but its implementation problems are simila those suffered by Colombia. In

particular, the rampant opposition from the maisctarges: national and municipal public
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utilities. What is yet to be seen is whether theioh for economic instruments to control water
pollution is a policy option sufficiently institwhalized to survive changes in governmental
administrations and congress compositions, or not.

The present state of affairs provides more evidemtefavor of the policy
recommendation that countries should build locapac#ties before implementing direct
economic instruments, than in favor of the altéueatthat countries should adapt direct
economic instruments to their institutional anditpEdl characteristics. This conclusion is based
on the consequences that the changes that aresapgcds introduce in the design of these
instruments to adapt them to the local conditiorss/ rhave on the instruments’ incentives to
reduce pollution cost-effectively. It is also basexh the negative effect that the
underperformance of the programs may have on tligcpbsupport for economic instruments.

What the evidence shows so far is that if regutatwant to successfully implement
economic instruments to control pollution in teraisemission reductions, market performance,
fee compliance and cost effectiveness they neetbgrgm that is (a) correctly designed, (b)
supported by basic capacities in terms of monitpih emissions, tracking of trades or fee
collection, and environmental regulatory institagpand (c) that has enduring political support.
In order to be well designed it is necessary thatublic sector has the needed capacity in terms
of skilled personnel. Moreover, the set of requicagacities may be a necessary condition for
achieving an enduring political support for econonmstruments. For example, at any given
stage, policy makers who are well trained in envinental economics may design better
programs and may handle more reliable and cautogsments to defend them in the political
arena, before and during the program implementasorihat they do not backfire. After all, one
of the reasons the US moved towards economic msints was precisely an increase in the
understanding of how economic instruments work amdegislators, policy makers and
regulatory staff (Hahn and Stavins, 1991 and Colé &rossman, 1999). This was achieved
through the inclusion of economics training in laghools and the proliferation of public policy
programs in universities. Environmental econompdts/ed an obvious prominent role in this
training. The implementation of economic instrunseint Latin America was not the product of
such an evolution of the environmental institutidnamework.

The observation that having the set of needed diéggmmay be a necessary condition for

achieving an enduring political support for econommistruments acquires significant value for
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one simple reason: it is difficult to attain thdipcal will to implement these instruments. Thss i
because cost effectiveness-is not an argument l#gcgdly appealing as economists think it
should be, and because at the same time it igudliffio estimate the actual cost saving that could
be obtained by implementing economic instrumentscampared to the counterfactual of
implementing prescriptive instruments.

A corollary of this lesson is that, if at some gothe political will to implement an
economic instrument is achieved, it may be bettdegally possible, to do it first only in those
jurisdictions that have in place the relevant deteressary capacities. These jurisdictions will
possibly be the more developed ones; particuladgé with a history of pollution regulation and
therefore a good inventory of emissions.
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