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Abstract

Thisdocument isacase study that focuseson theair pollution problems of
Bogota and Medellin. These are the largest; most populated and
indugtrialized citiesof Colombia. Thedocument presentsabrief description
of theevolution of relevant ingtitutional aspects. It describesthepollution
problems of these cities, their sources, their effects on health and the
measuresto control and to prevent them. Following theframework of the
WDR 2003, thisdocument analyzes how society becomesawareof air
pollution problemsand the mechanismsthat have generated thedecisonto
undertakeair pollution control Strategies. It aso discussesthe mechanisms
which have beenin placeto balancelegitimate, competing socid interests,
and the means by which the adopted solutions are executed. Finally, the
document presentsaseries of lessonsand recommendations.

Keywords: Air Pollution, Regulation, Institutions, Colombia.

JEL classification: N5, 013, Q20.

Profesor e Investigador del CEDE-Facultad de Economia Universidad de los Andes.

1 World Development Report (2003) - Sustainable Development in a Dynamic World:
Transforming Institutions, Growth, and Quality of Life. The World Bank. Washington.
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Resumen

Este documento es un estudio de caso sobrel os problemas de contamina-
cion del aire en Bogotay Medellin, las dos ciudades més pobladas e
industrializadas de Colombia. EI documento presentaunabreve descrip-
cién delosasuntosinstituciona esmasrel evantes; describelos problemas
de contaminacién en esas ciudades, susfuentes, susefectossobrelasalud,
y lasmedidas que se han tomado paracontrolarlos. Siguiendo lametodo-
logiaanaliticadd Informe sobreel Desarrollo Mundia del Banco Mun-
did? del afo 2003, en este documento se andizan los mecanismosatravés
deloscualeslasociedad se hizo conciente delos problemas de contami-
naciondel aire; losmecanismospor medio deloscuaessegenerd deman-
dasocia paradarles solucién; |os mecani smos existentes paraba ancear
intereses|egitimosy en conflictoy losmecanismos medianteloscudeslas
soluciones adoptadas fueron implementadas. Finalmente, e documento
incluyeunaserie deleccionesy recomendaciones.

Palabrasclave: polucion aérea, regul acion, ingtituciones, Colombia.

Clasificacion JEL: N5, 013, Q20.

|. Description of the Case

A. Introduction to the Cities
1. Bogota

Bogotaislocated in an Andean plateau at an dtitude of 2.560 m abovesea
level. Itsaverage annual temperatureis 14.8°C, with daily variationsthat
range between 1 and 26°C.2. Monthly average temperaturesvary less
than 1°C. Theaverageannual precipitationin thecity isabout 672 mmand
average annual wind speedis1.5m/s. Therma inversionsoccur during the
monthsof January, February and June, and between August and December.
Thosearethedrier and warmer months of theyear.

2 World Development Report (2003) - Sustainable Development in a Dynamic World:
Transforming Institutions, Growth, and Quality of Life. The World Bank. Washington.

3 Informeanual delared de monitoreo de calidad del aire de Bogota (2002). DAMA. Bogota

4 GOMEZ, G; MONTEJO, S. y SAAVEDRA, E. (1994). “Contaminacion atmosférica’.
E. Sanchez y E. Uribe. La contaminacién industrial en Colombia. DNP. PNUD. Bogota
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Bogotaisthecapita city of Colombiaanditslargest economic centers. This
city and the neighboring municipality of Soacha have 2.334 industria
establishments®. Between 1980 and 2000, thiscity contributed with 22% of
the Gross National Product’” on the average, and produced 24.6% of the
nationd indusgtrid output. Thevaueof itsindugtrid productionwasUS$5.2
billion. Bogotahasapopulaionof 6 789.1228 inhabitantsand an annua growth
rateof 2.08%°. It housescloseto 15% of Colombia snationa population.

In 1999, Bogota had 995.788 vehicles'®. More recent information isnot
available. Itisestimated that between 1998 and 2002 the number of carsin
thecity grew by 200.000". About 88% of thevehiclesareprivate, 5.6% are
taxis, 3% aremotorcyclesand 2.3% are public buses. Nineteen percent of
the passengersaretransported in 80% of thevehicles, mostly private.

Gasolinerepresents seventy five percent and Diesel 25%" of the energy
consumed by the transportation sector in Colombia. While automobiles,
campers, light trucksand small busesusegasoline, public busesusediesd .
Although the use of natural gashasincreased, itsparticipationisstill not
sgnificant®™.

5 DeBogotéalaregion: apuntespara un modelo dedesarrollo regional (2003). Contraloria
de Bogot4, D. C.

6 www.dane.gov.co.
7 Encuesta anual manufacturera (2000). DANE. Bogota

8 Proyecciones departamentales de poblacion por sexo y edad, 1990-2015 (2003). DANE.
Bogota.

9  Departamento Administrativo Nacional de Estadisticas-DANE. www.dane.gov.co.

10 plan de gestion ambiental de Bogota (2002). Departamento Técnico-Administrativo del
Medio Ambiente. Bogotéa.

11 Air Monitoring Network of Bogota. Annual Report (2002). DAMA. Bogotéa.
12 pJan de gestion ambiental de Bogota (2002). Cit.

13 Andlisis de conveniencia del uso del gas natural comprimido vehicular en Colombia
(2002). Colombiana de Hidrocarburos S. A. Informe de consultoria. Bogota.

14 ONURSAL, B. and GAUTAM (1997). Contaminacion atmosférica por vehiculos auto-
motores. Experiencias en siete centros urbanos de América Latina. Banco Mundial. Wash-
ington.

15 Andlisis de conveniencia del uso del gas natural comprimido vehicular en Colombia
(2002). Cit.
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According to asurvey conducted in 1989 the number of fixed sources of
pollutionin Bogotawas 1.300%. The Environmenta Department of Bogo-
ta— Departamento del Medio Ambiente de Bogota (DAMA) reported
that number of fixed sourcestobe2.372in 1999Y. Morerecent information
isnot available. According to that information, fixed sourcesof air pollution
grew 182% between 1989 and 1999. Theindustrial areas of Bogotaare
mainly |ocated to the south and southwest of thecity.

Yearly emissions by fixed sources of air pollution in Bogotdamount to
about 2.198 tons of dust, 6.503 tons of SO, and 1.687 tons of NO, 8.
Industrid kilnsand furnacesrepresent seventy five percent of fixed sources
of air pollution. Thetechnological deficienciesof Small and Medium In-
dustrial Enterprises® have been associated with high levels of industria
pollutionin Bogot&®. The main sources of energy for the manufacturing
industry of Bogotaare diesel (44.9%), crude oil (Crudo de Castilla)
(24.7%), and coal (7.5%)2.

2. Medellin

Thecity of Meddllinislocated intheAburraValley at an atitude of 1460
metersabove sealevel. TheAburraValley islocated in aninter-Andean
depression surrounded by mountainsthat rise 3000 metersabove sealevelZ,
Itsaverage annual temperatureis20°C. Thermal inversionsoccur during
25to 35% of the daysof theyear®.

16 GOMEZ, G; MONTEJO, S. y SAAVEDRA, E. (1994). Op. cit.

17 Informe de gestion gmbiental en el Distrito Capital. Enero 1998-diciembre 2000. (2000-
2001). Departamento Administrativo del Medio Ambiente, DAMA. Bogotéa.

18 Plan de gestion ambiental de Bogota (2002). Cit.

19 Firms which have between 11 and 200 employees and a total patrimony between 501 y

15.000 minimum monthly wages (Law 50 of 2000).

20 CRUZ, G. y URIBE, E. (2002). El efecto del regulador y de la comunidad sobre el
desempefio ambiental delaindustria en Bogota. CEDE. Universidad delosAndes. Bogotéa.

21 Plan de gestion ambiental de Bogota (2002). Cit.

22 Elementos para e diagnostico ambiental de los espacios natural y transformado en €

\alle de Aburra (2002). Area Metropolitana del Valle de Aburra. Medellin.

23 GOMEZ, G; MONTEJO, S.y SAAVEDRA, E. (1994). En: E. Sanchez y E. Uribe. Op. cit.
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L ocated next to Medd linarenine other municipditiesintheAburrdValey.
Theseare: themunicipalitiesof Barbosa, Bello, Caldas, Copacabana, En-
vigado, Girardota, Itagui, LaEstrella, and Sabaneta?*. Medellin and these
ninemunicipditiesintegratethe Metropolitan Areaof theAburraValley.

The population of Medellinis2’' 026.789%. This correspondsto 65% of
thetotd population of theAburraVdley®. It isexpected that by year 2020
Medd linwill haveonemillion additiond inhabitants”.

Thetotal areaof theAburraValley is812 K2, Forty one percent of this
territory isoccupied by the urban areas of Medellin and theadditiona nine
municipaitieswhichintegratethe MetropolitanArea.

Thereare1412 indudtrid establishmentsrelevant for air pollution control in
Meddlinandinthe 10 municipditiesof the M etropolitan Areaof theAburra
Valley?. Themain sourcesof industria pollutionintheregion are paper,
cement, brisk and steel?®. The sourcesof energy for theindustrial sector of
theAburraValley are hydroel ectric energy (16.6%), diesel (12.2%), coal
(49.2%) and crude ail (22.1%)%*.1n 2000, the value of its industrial
production amounted to US$ 3.6 billion which correspondsto nearly 16%
of the country’stota production®.

In 2002 therewere 387.000 mobile sources of air pollutionintheregion®.
Their growth rateis 10% per year®. Theaverage age of publictranspiration

24 Elementos para el diagnostico ambiental de los espacios natural y transformado en €
Valle de Aburra (2002). Cit.

25 |pid.
26 2414860 million people.

27 Proyecto metrépoli 2002-2020. (2002). Plan Integral de Desarrollo Metropolitano del
Valle de Aburra. Area Metropolitana del Valle de Aburra. Medellin.

28 ywwww.dane.gov.co.
29 GOMEZ, G; MONTEJO, S.y SAAVEDRA, E. (1994). En: E. Sdnchez y E. Uribe. Op. cit.

30 Elementos para el diagnostico ambiental de |os espacios natural y transformado en €
Valle de Aburra (2002). Cit.

31 www.dane.gov.co.

32 HOYOS, 0. (2002). Informe de gestion. AreaMetropolitanadel Vallede Aburra. Medellin.

33 Proyecto Metrdpoli 2002-2020 (2002). Cit.
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vehiclesis16.7 years. Tota emissionsby mobile sourcesamount to 73.876
tonsof pollutantsper year®.

B. Institutional Aspects

Before1993, environmentd ingtitutionsin Colombiaweremainly concentrated
inrural areas, national parksand forests®. Until 1993 there were several
nationa andregiond ingtitutionswith respong bilitiesfor environmenta con-
trol, regulation policy and management. TheNationa Ingtitute of Natural
Resources (INDERENA), an agency of the Ministry of Agriculture, was
primarily responsiblefor the administration and management of protected
areas. TheNationa Planning Department coordinated the activitiesof 18
Regional Autonomous Corporations. These Corporations acted as
environmental authorities at the regional and local level. None of these
ingtitutionshad respongbilitiesrelated to ar pollution control.

The Code of Natural Resources (Decree 2811 of 1974) was elaborated
under the coordination of Mr. Julio Carrizosa, who wasthen Director of
INDERENA®*, withthe* ...help of atechnica team and membersof the
academia’*". Thereisno referenceto or evidenceof public consultationin
theprocesses. ThisCodedid not include specific regulationsfor air pollution
control. However, it indicated that the nationa government should approve
regulationsto prevent air pollution®. Consequently, Law 02 of 1979, dso
known as the Sanitary Code, defined the genera criteria for future
developments of regulationsrelated to the management and control of
wastes, effluentsand emissionsthat could affect human health. ThisCode

34 Elementos para e diagnostico ambiental de los espacios natural y transformado en e
Valle de Aburréa (2002). Cit.

35 SANCHEZ, E. y URIBE, E. (1994). La contaminacion industrial en Colombia. DNP.
PNUD. Bogota.

36 |ngtituto Nacional de Recursos Naturales y del Medio Ambiente. National Institute of
Environmental and Natural Resources.

37 Las voces del SINA (2002). Ministerio del Medio Ambiente.
38 Article 75 of the Code of Natural Resources.
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was prepared by the* Unit of Environmental Health”* of the Ministry of
Healthin coordinationwith INDERENA%, ANDI* and ACODAL*.

Following the guidelines of the Sanitary Code, the Ministry of Health
approved Decree 2 of 1982 which defined national air ambient standards
for fiveair pollutants. The processfor the definition of those standardswas
a so coordinated by the Ministry of Healthwith INDERENA, ANDI and
ACODAL. As in the case of the Sanitary Code, no form of public
consultation was undertaken. Thiscould beattributed to thefact that air
pollution wasnot considered apriority by thegenera public, information
relaivetoitseffectson human hedthwerelargely unknown to thegenera
public, and mechanismsfor public participation werevery limited®.

Theenforcement of the standards of Decree 02 of 1982 wasdelegated to
the health authoritiesand not to the environmental authorities. Thiscould
be attributed to thefact that the Sanitary Codeincluded other regulations
related to the protection of human health.

Table one presents the maximum ambient standards approved by the
Ministry of Hedlth. Theandytical basesfor thedefinition of thesestandards
could not betraced.

Table 1. National air Ambient Standards Approved by Decree 2 of 1982.
Pollutant*4 Unit Sandard
Daily* Annual ** 8 hours 1 hour

TSP ug /m3 400 100

S0, ug /m?3 400 100 - -

co g /m? - - 15 50
NO, ug /md 100 - - -

0, ug /md - - - 170

*sample collected during one day; **geometric average of al daily samples continuously
collected during 12 months.

39 Under the direction of Mr. Germéan Gémez. He was also DAMA's Director during 1994.
40 nstituto Nacional de Recursos Naturalesy del Medio Ambiente. Cit.

41 National Association of Industries.

42 National Association of Sanitary Engineers.

43 |nterview with Mr. Julio Carrisoza. INDERENA's Director from 1973 to 1978. July
2004. Bogota.

44 Total Suspended Particles (TSP); Sulfur Dioxides (SO,); Carbon Monoxide (CO); Nitro-
gen Oxides (NO,); Ozone (Oy).
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Consequently, in accordance to the Sanitary Code and to Decree 02 of
1982 nationa andloca hedthauthoritiesbecameresponsiblefor air pollution
control. In Bogotd, the Department of Transportation wasalso responsible
for controlling air pollution emissionsgenerated by vehicles®. TheMinistry
of Health and the City’s Department of Health al so had the mandate to
control pollution emissions. However, thereisno referenceto acoordinated
air pollution control program with strategiesaimed at improving air quality.
During thistime, the roles and jurisdictions of different agencieswith
environmenta respongbilitiesin urban settingswerenot clearly defined or
limited*. Between 1982 and 1993 the human and financial resources
dedicated to air pollution control were scarce®.

Before 1991, newsrdated to the environment in themassmediawas scarce
andreferred mainly to global environmenta issues, such asozonedepletion
and climate change®®. Technical informationrelativeto theenvironmental
quality of rural and urban areas of the country only circulated inlimited
circleswithinthenational government and academia. By thelateeighties,
most environmental NGO’ sconcentrated in rural issues. However, during
thoseyears FUNDEPUBLICO* (Fundacion parala Defensadel Inte-
rés Publico; Foundation for the Defense of the Public Interest) begun to
uselegal actionsto solveair pollution problems™.

Between 1991 and 1993, the Department of Nationa Planning developedthe
environmenta component of thelndustria Restructuring Project financed by
theWorld Bank. Asapart of that effort, theinformation gathered by theair
monitoring stationssince 1967 wasanayzed. Although theinformation was

45 GOMEZ, G; MONTEJO, S. y SAAVEDRA, E. (1994). En: E. Sanchez y E. Uribe.
Op. cit.

46 MONCAYO, V. M. y SANCHEZ, E. (1994). “Aspectos juridicos de la contaminacion
industrial”. En: E. Sanchez y E. Uribe. Op. cit.

47 SANCHEZ, E. y VARGAS, C. (1994). “Estructura institucional y financiera del control
de lacontaminacién y oferta analitica’. En: E. Sanchez y E. Uribe. Op. cit.

48 Comunicacion y medio ambiente. Elementos para la definicion de estrategiasinformativas
en temas ambientales (1993). INDERENA, PNUD.

49 Created by Mr. Germéan Sarmiento; a lawyer and environmental activists.
50 SANCHEZ, E. y MEDINA, G. (1994). En: E. Sanchez y E. Uribe. Op. cit.
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fragmented andincomplete, it wasuseful to detect thepresenceof ar pollution
problemsintheman Colombiandities induding BogotdandMeddllin; espedidly
withrelationto particulaematter. Theresultswere publishedin 1994,

After awiddy democratic process, Colombia senvironmenta regulaionsand
ingtitutionswererestructured by Law 99 of 1993, ThisLaw assigned the
Ministry of theEnvironment respongbilitiesrel ated tothegpprova of nationd
environmenta regulationsandair pollution control policies. It aso created new
urbanenvironmentd authoritiesindtieswith populationsgregter thanonemillion
inhabitants®. Theresponsihility for ar pollution monitoring and definition of
locdl air pollution policiesand regul ationswastransferred from severd sectord
indtitutions(such asHedth and Transport) to these new urban environmental
authorities andinthecaseof amdler municipditiestothe CARs They aredso
respong bleand for theenforcement of air pollution regul ationstofixed sources
Locd trangportationauthoritiesenforcear emiss onsandardstomohbilesources

In 1995, the Environment Department of Bogota (Departamento Admi-
nistrativo del Medio Ambiente de Bogot4, DAMA) was assigned
respongbilitiesintheareasof air pollution control, regulationand policy in
Bogoté&*. In 2001 the city of Bogotaadopted local air ambient standards™
which arestricter than those gpproved by thenationa governmentin Decree
02 of 1982. Thesedtricter stlandardswere gpproved based on acombination
of reasons. “ The information provided by the air monitoring network
indicated that in someareas of thecity thelevelsof PM,,and TSPwere
higher than the national standards, and there was new international
information related to the effects of smaller particleson human health. In
addition, theNationa ambient standardsgpproved in 1982 wereincomplete
and lower than those recommended by the World Health Organi zation” .

51 GOMEZ, G; MONTEJO, S.y SAAVEDRA, E. (1994). En: E. Sanchez y E. Uribe. Op. cit.

52 RODRIGUEZ, M. (1998). La reforma ambiental en Colombia: anotaciones para la
historia de la gestion pablica ambiental. Fundacion FES. Bogota.

53 Article 66, law 99 of 1993.
54 |pid.
55 Resolucion 391 of 2001 by DAMA.

56 Interview with Mr. Manuel Felipe Olivera. Director of DAMA form 1998 to 2001. July
2004. Bogota.
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The standardsrecommend by thisorganization werethemain referencefor
the new regulations approved by DAMA. Tabletwo presentsthe new air
ambient standards approved by DAMA in 2001 for Bogota.

Table 2. Local Air Ambient Standards for Bogota Approved by Reso-
lucién 391 of 2001.
Pollutant>®7 Unit : Standard
Daily* Annual ** 8 hours 1 hour

TSP ug /m3 340 95

PM, g /m3 170 65

SO, ppb 141 34 - -

CcO ppm - - 11 39

NO, ppb 121 52 - 168

0, ppb 141 - 65 83

*sample collected during one day; ** geometric average of all daily samples continuously
collected during 12 months.

Ontheother hand, the Metropolitan Areaof theAburraValley wascreated
in 1980, asapublicinstitution responsiblefor planning and coordinating
the devel opment of the municipalitiesof theAburraValley; including the
city of Meddlin. Inadditiontoitsfunctionsrelaedto regiona planningand
to the coordination of regional policies, theMetropolitanAreaaso actsas
anenvironmenta control agency since 1994%. That year, the Environmentd
Unit of the Metropolitan Areaof theAburraValey was created™.

C. The Monitoring Sations and their Data

Thissection presents, for each city, abrief history of their air monitoring
programs. It also presents the trends of air pollution with time. The
differencesinthelevel of information and analysi sbetweenthetwo cities
relateto the unequal devel opment of their monitoring efforts, and to the
avalability of information.

57 Total Suspended Particles (TSP); Particles Smaller that 10 microns (PM,); Sulfur Diox-
ides (SO,); Carbon Monoxide (CO); Nitrogen Oxides (NO,); Ozone (Oy).

58 www.metropol.gov.co.

59 Metropolitan Decree no. 011 of 1994.
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1. Bogota

Air monitoringin Bogotabeganin 1967%, 15 yearsbeforeair regulations
wereapproved and air pollution control responsibilitieswere assigned by
Decree02 of 1982. That year, Six monitoring stationswereinstalled by the
Minigtry of Hedlth and the Pan-American Hedth Organization. Thisnetwork
operated between 1967 and 1974. Theinstallation and operation of this
network was promoted by the Pan- American Health Organization. It did
not result fromalocal interestinair pollution control®. At thetime, there
was no evidence of the health effectsof air pollutionin Colombia

In 1983 after the approval of theair standards of Decree 02 of 1982, the
city’s Department of Health installed and operated network of 12 air
monitoring stations. They operated until 1989. Between 1990 and 1991 the
Japanese Cooperation agency, J CA, financed theingtallation and operation
of 5moremonitoring stations. Asin the case of theair monitoring stations
installed in 1967 by the Pan American Health Organization, the stations
ingtalled by the Japanese Cooperation Agency wherelargely theresult of the
donor’sinterest. Theduration and usefulnessof thethreenetworksingalled
before 1991 waslimited by theindtitutiond, technical andfinancid deficdencies
of theloca and nationa agenciesresponsiblefor their operation®2. None of
those network stations operated after 1991. Despitethe existence of those
sations, thereisno reference of an air pollution control programthat could
usethedatafrom those stations, asaninput for the design and adjustment of
ar pollution control srategiesbefore 1991.

Between 1967 and 1974, the network of stationsinstalled by the Pan-
American Health Organization and administered by Ministry of Health
presented readingswhich detected high level sof Total Suspended Particles
(TSP) and of Sulfur Dioxides (SO,)®. At that time, the country had not
adopted ambient standards.

60 SANCHEZ, E. y HERRERA, C. (1994). “El estado del ambiente en Colombia’. En: E.
Sanchez y E. Uribe. Op. cit.

61 Interview with Mr. Julio Carrisoza INDERENA's Director from 1973 to 1978. July 2004.
Bogota.

62 gstema deinformacion ambiental de Colombia: conceptos, definiciones einstrumentos de

la informacién imbiental de Colombia (2002). IDEAM. Bogoté

63 SANCHEZ, E. y HERRERA, C. (1994). En: E. Sanchez y E. Uribe. Op. cit.

11
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Thetwo networksof stationsoperated by the Department of Hedlth between
1983 and 1989 and by JICA between 1990 and 1991 detected average
annud concentration of Total Sugpended Particles(TSP) with concentrations
level shigher than the national ambient standards®** defined by Decree 02
of 1982%, JICA reported that the ambient concentration of PM,, was
associated with the use of Diesdl by thetransport sector®. Theanalytical
basesfor thisconclusion arenot known. In some placesand during sporadic
events, thelevels of Ozone (O,), Nitrogen Dioxide (NO,) and Carbon
Monoxide (CO) were also above ambient standards. Theannual average
concentrations of SO, werelower than the national standards®’.

Between 1991 and 1997 therewasno air monitoring in Bogota. In 1997,
DAMA ingtalled anew network with 12 air monitoring stations. Thisnew
network and its stationswere designed and sel ected by an international
consortium contracted by DAMA, following an openinternationd bidding
process. Most of the parameters selected were those of Decree 02 of
1982 (TSP, SO,, CO, NO,, and O). Additionally, PM ,,, and PM,, . were
asoincluded. Thiswasbased oninternational evidencethat related these
pollutantswith ARI, aswell asthe high level s of TSP detected from the
previoudy existing stations. Thenetwork monitored PM, ; until 1999, when
the equi pment necessary to measure this parameter was damaged. Map
oneshowsthelocation of the stations.

Tablethree presentsthe poll utants measured at theair monitoring stations
of Bogot&®.

Consigtent with previousinformeation, the monitoring network ingtalled by
DAMA in 1997 showsthat particul ate matter isan important pollutantin
Bogota Figure onepresentsthearithmetic averageannua concentrations
of PM ,in Bogota form 1998 to 2002.

However, ar pollutionlevelsvary widely acrossthecity. Figuretwo presents
thearithmetic averageannual concentration of PM ,insevera monitoring
stationsduring 2002. The highest val ues correspond to industrial aress.

64 100 pg/m?,

65 GOMEZ, G; MONTEJO, S. y SAAVEDRA, E. (1994). En: E. Sanchez y E. Uribe. Op. cit.
66 ONURSAL, B. and GAUTAM (1997). Op. cit.

67 100 ug/m3.

68 Ajr Monitoring Network of Bogota (2000). Annual Report. DAMA. Bogota.
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The Location of the Air Monitoring Station in Bogota.

54

1. U. Bosque
2. Ministry
3. Sony Music
4. Carrefour
5. Cazuca

6. Escuela de Ingenieria
7. Central de Mezclas

8

9. Universidad Corpas
10. Cade de Energia
11. Merck

. Universidad santo Tomas

South West

12. Fontibon

Table 3. Pollutants Measured at the Air Monitoring Stations of Bogota.
Station Pollutant
SO, NO, co 0, CH, PMy, TSP

Universidad del Bosque| X X X X
Ministry of the X X X X X X
Environment
Sony Music X X X X X
Carrefour X X X X X
Cazuca X X X X X X
Escuela de Ingenieria X X X X
Central de Mescalas X X X
Universidad Santo X X X X
Tomés
Universidad Corpas X X X X X X
Cade de Energia X X X X
Merck X X X X X X
Fontibon X X X X X X

13
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Figure 1. Average Annual Concentration of PM ; in Bogotd from
1998 to 2002.
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Figure 2. Average Annual Concentration of PM,  at several air stations in

Bogotd; 2002.
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During 2002, theaveragedaily concentrationsof TSPwereabovetheloca
standard on 23 occasionsin oneof the 14 monitoring Sations: inthe Cazuca
gation (figure 3). Inthisstation, average daily concentrationsof TSPwere
above 50% of thelocd standard in 27% of the cases. The Cazuca Stationis
located intheeconomically poorer areasof thecity; miningand manufacturing
indudtriesarefrequent. Figuretwo presentstheaverageannua concentrations
of TSPat the Cazuca monitoring station. Asthefigure shows, at thisstethe
averageannua concentrationsof TSP morethantripletheloca standard. It
isinteresting to noticethat seasona variationsintheair concentrations of
suspended particles have not been detected®.

69 MENDEZ, M. (2003). “Andlisisdeintervencion: efectividad delas politicas parareduccion
de la contaminacién por fuentes moviles en Bogotd’. Master’s Thesis. Facultad de
Economia. Universidad de los Andes. Bogota.
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Figure 3. Average Annual Concentration of TSP at the Cazuca Monitoring
Station from 2000 to 2002.

400+
350+
3004 288
e 250
E, 2004
150+
100+
50

347 362

Standard = 95 ug/m 3

2000
2002

m
>2001

YEAR

Figuresfour and five present the arithmetic annual average concentrations
of NO, and SO, from 1998 to 2002 in Bogota™, acrossall the monitoring
stations. Since 1998, the annual average concentrationsof NO,in Bogota
have remained between 14 and 16 ppb; that islessthan 30% of thelocal

standard. Since 1998, average annud concentrationsof SO, haveremained
between 11 and 15 ppb, with an increasing trend. However these
concentrationsare lessthan 50% of thelocal standard.

Figure 4. Average Annual Concentration of NO, in Bogotd from
1998 to 2002.
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Since 1998, maximum hourly concentrations of CO aregenerally under
50% of thelocal standard. In 2002 the concentrations of O, were higher
than the standard in 0.72% of the one hour readings. Based on these

70 Air Monitoring Network of Bogota (2002). Cit.
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observationsDAMA hasdetermined that the control of TSPand of PM,,
should beapriority for thecity, that theincreasesin O, should bereversed,
and that present levelsof CO, NO, SO, should be maintained low™.

Figure 5. Average Annual Concentration of SO, in Bogotd from 1998 to 2002.
35
30 4 Standard = 52 ppb
251
20 1
- 15
=154 13 13 12
1
10 ’—‘
5 4
o= = 1 B 1
g g g 2 2
= - 139 ~ «
YEAR
2. Medellin

Air monitoringinMedd linbeganin 196772, That year, four monitoring stetions
were ingtalled by the Ministry of Health and the Pan-American Health
Organization. They operated until 1974. Asinthecaseof Bogota, theingtallation
and operation of thisnetwork was promoted by the Pan- American Hedlth
Organization. Itdid not result fromalocd interestinair pollution control . As
inthecaseof Bogota, thosestationsdetected highlevelsof TSP,

IN1983 after thegpprova of Decree02 of 1982 which, asindicatedin section
2.1indudedar emission sandards, the Department of Health operated seven
sations. In 1983, these stati ons detected average annual concentrations of
SO, inMeddlinof 22.7 ug/m?. Between 1985 and 1989 averageannud SO,
concentrations were 35 pug/meé . These concentrations were below the

71 |nterview with Mr. Carlos Mario Tamayo. Director of Environmental Quality at DAMA.
December 2003. Bogota

72 SANCHEZ, E. y HERRERA, C. (1994). En: E. Sanchez y E. Uribe. Op. cit.

73 Interview with Mr. Julio Carrisoza Inderena’s Director from 1973 to 1978. July 2004.
Bogota.

74 GOMEZ, G; MONTEJO, S.y SAAVEDRA, E. (1994). En: E. Sanchez y E. Uribe. Op. cit.
75 |bid.
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standardsof decree2 of 1982 (table 1). By 1992 therewerefour Sationsin
operation; their operating conditionsweredeficient™. Asinthecaseof Bogota,
thegationsingdledin 1967 by the Pan-American Hedlth Organizationand by
thecity’sDepartment of Hedlthin 1982 werenot part of air pollution control
programsthat could usethedataform those stationsasinputsfor thedesign
and adjustment of ar pollution control Srategies.

Presently thereisanetwork of 18 stationsif the AburraValley™ Ten of
them arelocated inthecity of Meddlin, and 8in the other municipalities
of theAburraValley™. Thisnetwork hasthe capacity toread TSP, PM,,,
S0O,, NO,, CO, and O,. Thefunctioning of themonitoring station hasbeen
interrupted in several occasionsdueto “legal problems’ and difficulties
related to the cdlibrati on of the equipment®. Consequently, therearefrequent
informationvoids.

Readings during theyears 2001, 2002 and 2003 indicate that the average
annual concentrations of heavy metals, NO,, SO, and CO, do not pose
hedthrisksin Medelin or themunicipditiesof theMetropolitan Areaof the
AburraValley® & &

The ambient concentration of suspended particlesappearsto bethemain
air pollution problemintheAburraValley®. In June of 2002, theaverage

76 1bid.

77 Elementos para e diagnostico ambiental de los espacios natural y transformado en e

Valle de Aburra (2002). Cit.

78 They are located at: the Politécnico, the Universidad de Antioquia, the Universidad de
Medellin, the Universidad Nacional, the Universidad Pontificia Bolivariana, down town
Medellin and in EEPPMM.

79 They arelocated at Barbosa, Bello, Corantioquia, Envigado, La Estrella, Girardota (Liceo
and COMFAMA), Guayabal, Itagiii and Sabaneta.

80 HOYOS, O. (2002). Op. cit.

81 Elementos para e diagndstico ambiental de los espacios natural y transformado en e
Valle de Aburréa (2002). Cit.

82 \www.metropol .gov.co.
83 HOYOS, O. (2002). Op. cit.
84 |hid.
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concentrations of TSPwere above standards of Decree 02 of 1982% in 3
of the 14 monitoring stations of the Metropolitan aresf®; and in all cases
they were abovethe 50% value of the standard. Additionally, the average
concentration of PM,, wascloseto or abovetheambient standard® inthe
two gtationswhich monitored thisvariable®. A smilar Situation wasobserved
during 2003. Datagathered during thefirst semester of 2003 al so detected
O, concentrations higher than theambient standards®.

With thedata collected by the monitoring stations, the MetropolitanAreais
developing aprogram to mode suspended particlesandtheir sources. This
program hasthe objective of providing additional eementsfor thedesign
andimplementation of air pollution control strategies®.

D. Health Effects

Theeffectsof air pollution on hed th have been sudied in Bogota However,
those results have not been published. This section summarizestheresults
of thosestudies, whicharemainly Masters thesesfromloca Universities.
Increasesin air concentrations of particulate matter (TSP) and nitrogen
dioxide (NO,) have positive effects on the number of daily counts of
respiratory hospital admissions (RHA)®. Whilea50% increasein the
concentration of TSPaugmented thedaily RHA by 120%, an 100%increase
inthe concentration of NO, augmented thedaily RHA by 12%. Theeffects
of Ozone on RHA were not detected.

85 100 ug/ md.

86 |tagiii, Universidad de Medellin, Universidad Nacional.
87 65 ug/md.

88 Guayaba and Corantioquia.

89 87 ppb.

90 Elementos para e diagnostico ambiental de los espacios natural y transformado en €
Valle de Aburra (2002). Cit.

91 LOZANO, N. (2003). “Air Pollution in Bogota Colombia: A Concentration Response
Approach”. Masters Thesis. Department of Agricultura and Resource Economic. Uni-
versity of Maryland ant College Park.
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Theeconomic effectsof air pollution on the health status of childrenwere
also studied®. A pollutionindex that includesair concentrations of NO,
NO,, and PM,, was associated with morbidity ratesof children under five
yearsof age. It wasfound that thisindex hasapositive effect on children’s’
morbidity, and that the effect islarger in children under oneyear of age.
Statistically significant associ ations have al so been detected between the
concentration of PM,, and mortalities associated with Acute Respiratory
[lInesses (ARI)®. Contingent va uation studieswere conducted during 2000
to estimate the economic costs of morbidity fromARI in Bogoté™. It was
found that thewillingnessto pay to avoid one day of abad episode caused
by air pollutionisUS$4.3.

According tothe Metropolitan Areaof theAburraValey, thefrequency of
respiratory diseases has increased in all of the municipalities of the
Metropolitan Areaand thefrequency of ARI is* very relevant” . However,
theauthor could not find any empiricad study thet relatesARI andair pollution
inthe city and which could be used to support thisassertion.

E. Institutional Interventions
1. Bogota

In someareas of Bogotaand during specific periods of the year, thecity
experiencesre atively high concentrationsof someair pollutants, particularly
of particlematter. Thecity’sair pollution strategy amsat maintaining lower
levelsof somepollutants (NO, SO,, CO), at preventing theincreaseof O,

92 CALIXTO, D.C. y DIAZ, A.V. (1996). “Valoracion econémica del impacto ambiental
del aire sobre la salud de |os habitantes menores de 5 afios en Bogotd”. Masters Theses.
Facultad de Ciencias Econémicas y Administrativas. Universidad Javeriana, Bogota,
Colombia.

93 URDANETA, S. (1999). “Mortalidad por infeccionesrespiratorias agudasy contaminacion

deaire: unaestimacion de funcionesdosis-respuestaparaBogotd’ . Masters Thesis. Facultad
de Economia. Universidad de los Andes. Bogota, Colombia.

94 MATURANA, J.G. (2000). “Disponibilidad apagar por dafios alasalud delacontaminacion
amosférica’. Master’'s Thesis. Facultad de Economia. Universidad de los Andes. Bogotéa.

95 Elementos para el diagnostico ambiental de los espacios natural y transformado en €

Valle de Aburra (2002). Cit.
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and at decreasing PM ,, and TSP®*. Itslong term target isto maintain air
pollution bellow the maximum levelsrecommended by theWorld Hedlth
Organization.

DAMA isresponsblefor coordinating “ TheAir Pollution Prevention and
Control Program of Bogota’®’. Theair pollution control strategy isbased
onadiversegroup of complementing actions. Thisprogramincludes: i) air
monitoring and air quality data collection; ii) the generation of public
awarenessthroughthedissemination of environmenta information; iii) training
of key actors within the industrial and transportation sectors; iv) the
promotion of clean fuels; v) the improvement of fuel quality; vi) the
improvement in urban mobility; vii) monitoring and control of fixed and
mobile sourcesof emission; vii) technology transfer, and ix) institutional
coordination. In most cases, the benefits of each of these actionshave not
been systematically evaluated. Between years 2000 and 2002 DAMA
invested US$ 1’ 921.500 in activitiesrelated to air pollution control*.

TheAir Pollution Prevention and Control Program of Bogotarequiresthe
active participation of different public and private agents. A Committee
wasestablished tofacilitate coordination at a local leve. It operatesunder
thedirectionof DAMA, andisintegrated by representativesfromtheMinistry
of the Environment, the city’ sdepartmentsof health and transportation, the
Universidad delosAndes, TRANSMILENIO, and the Nationa Industry
Association-ANDI. ThisCommittee seeksto coordinatetheimplementation
of thedifferent componentsthe Program for Air Pollution Prevention and
Control Program®. Since Juneof 2002, thecity of Bogotaal so participates
inthe Clean Air Strategy of the World Bank*®. Through technical and
economic cooperation, this Strategy strengthensthecity’sProgramfor Air
Pollution Prevention and Control.

96 Interview with Mr. Carlos Mario Tamayo. Director of Environmental Quality at DAMA.

December 2003. Bogota.
97 Plan de gestion ambiental de Bogota (2002). Cit.
98 |nforme de gestion 2001-2003 (2003). DAMA. Bogotéa.

99 |nterview with Mr. Carlos Mario Tamayo. Director of Environmental Quality at DAMA.
December 2003. Bogota

100 hforme de gestion 2001-2003 (2003). Cit.
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a. Data Collection

Asindicaed, DAMA inddledanew ar monitoring network with 14 gationsin
1997. Thesegtationsmonitor theambient concentrationsof TSP, PM,,, SO,,
CO, Nitrogen Oxides(NO,), O,, and Hydrocarbons (HC). Thenetwork aso
monitorsthefollowing re evant meteorol ogicd relevant variables wind speed
and direction, solar radiation, temperature, and relative humidity. Thedata
provided by thenetwork ispresently used to monitor air quality with repect to
locd ambient Sandardsand to observetendencies Inthefuture, theinformation
provided by the network isexpected to be used to activate control measures
andto prevent pollutionsepisodes. It will aso be used to provide dataand
information for researchinareasrdevant for urban planning, transportation
systemsandimpact evauaion, aswell astovaidatedispers on mode s,

Presently, the Engineering Department of the Universidad delosAndes
and the Ecol e Polytechnique Fédérale de Laussane are using the data
collected by the network to develop anair mode (Cell dispersion model )%,
Thedataof theair monitoring network of Bogotédhasa so been used conduct
research projects. Among these, various studies have evaluated the
economic impact of air pollution on human health and on the prices of
urban property?0%104.105.106,107.108 Brjng 2002, after fiveyearsof continuous
operations, adminigtrative and technica problemsl|ead to the suspension of
the operations of the network'®. The network reassumed operationsin

101 AuditoriaalaOperaciony Manejo delalnformacion delaRed de Monitoreo dela Calidad
de Aire (2002). DAMA-IDEAM. Bogota.

102 poctorate thesis of Erika Zérate.

103 YRDANETA, S. (2000). Mortalidad por infecciones respiratorias agudas (ira) y conta-
minacién del aire: una estimacién de funciones: dosis respuesta para Santa Fe de Bogota.
Facultad de Economia. Universidad de los Andes. Bogota.

104 CARRIAZO, F. (2000). “Lacontaminacion del airey el precio delaviviendaen Bogotd'.
Master's Thesis. Facultad de Economia. Universidad de los Andes. Bogota.

105|BANEZ, A.M. and MCCONNELL, K_.E. (2001). Valuing Morhidity: Acute Respiratory
IlIness in Bogot4, Colombia. Paper prepared for AERE workshop. Bar Harbor, Maine.

106 | 5ZANO, N. (2003). Op. cit.

107 MATURANA, J.G. (2000). Op. cit.

108 MENDEZ, M. (2003). Op. cit.

109 Ajir Monitoring Network of Bogota (2002). Cit.
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August of 2003. After an evaluation of the network, its operation was
transferred by DAMA to Ingtituto de Estudios Ambientales, IDEAM, in
2002'°, The annual cost of the monitoring network of Bogota is of
approximately US$ 200.000.

b. Education Training and Awareness

DAMA'senvironmenta education programsareaimed at thegenera public
and at key actorswithin thetransportation and manufacturing sectors. Those
programs seek to increase awarenessregarding air pollution problemsand
to promote the adoption of clean production processesand fuels. It also
seeks to encourage the appropriate maintenance of public and private
trangportation vehicles.

“Theday with no-car” isthe main strategy used to rai se awareness about
air pollution and the importance of public and aternative means of
transportation. Twiceayear, private carsarenot allowedto circulateinthe
city; only public buses and taxis may be used, and public transportation
and bicyclesareencouraged. Theimpactsof the* day withno- car” onthe
levelsof air pollution are not conclusive!> 113,

Since 1996, DAMA has conducted public campaignsto promote vehicle
maintenance. Thecampaign“ Be Synchronizedwith Bogotd’ promotesvehide
maintenancethrough massvemedia Asapart of thisprogram, 750 mechanics
havebeentrainedinthemaintenanceof diesd and gasolinevehicles™.

Additionaly, in 1997, the Department of the Environment of Bogota,
DAMA initiated theACERCAR program for thetransfer of environmentaly
sound technology to small and medium industrid enterprises. BetweenApril

110 Auditoria a la operacion y manejo de la informacion de la red de monitoreo de la
calidad de aire (2002). Cit.

111 pid.
112 \\\w.dama.gov.co.

113 Bogot4, como vamos: cambios en la calidad de vida de la ciudad 2000-2002 (2003). Casa
Editorial El Tiempo, Fundacién Corona, Camara de Comercio de Bogota. Bogota.

114\yww.dama.gov.co.
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2002 and A pril 2004, thisprogram conducted 6000 technical consultations
and 600 detailed environmental evauationsof smal and mediumindustria
establishments, and organized four international seminars™®. Asapart of
thisprogram subsidiesare granted to private firmsfor the environmental
re-conversion of their industrial plants. Theimpact of thisprogramonair
pollution reduction has not been evaluated. In 2003, this program was
extended to the transportation sector with the objective of providing
informeation and technology related to themaintenanceof vehiclesand deaner
fuels. Between April and December of 2003 thisprogram ass sted 55% of
thetotd trangportation firmswithtraining and technology transfer. Theimpact
of thisprogram on pollution control has not been evaluated.

Since November of 1998, DAMA publishesair quality datainitsweb
page*®. Thisinformeationinc udesacompletedescription of thear monitoring
network, thedaily, weekly, and monthly reports, and dl thereportspublished
between 1998 and 2002. Information related to theday with no car isalso
published. Thisweb pagea soincludesaforminwhich complaintscan be
presented by the publicto DAMA.

Theleve of awarenessabout air pollution in Bogota can be assessed by
the number of complaints to DAMA. Twenty three hundred (2300)
complaintswere sent to DAMA between January and October of 2003,
of which 35 % wererelated to air pollution'’. Between 2002 and 2003,
thenumber of air related complaintsgrew by 4%. Informationfrom earlier
yearsisnot available.

Additiondly, theawarenessof thegenerd popul ationwith repect toair pollution
problemshasbeen evidenced in hedonic sudies. Thesestudieshave conduded
that air pollution problemsnegatively affect the pricesof homesinBogota This
tendency reflectssocid awarenesswith relationto pollution problems. A sudy
conducted using ahedonic equation determined that aone percentincreasein
theair concentration of TSPlowered the pricesof housesby 0.126%"2. Inthis

115 bid.

116 \\ww.dama.gov.co; the number of visitors to this page has been 765.000 during the last
six years of existence.

117 | nforme de gestion 2001-2003 (2003). Cit.
118 CARRIAZO, F. (2000). Op. cit.
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study theaverage priceof thehouseswas US $26.300 of 1998. That isto say
that aone percent increasein the concentration of TSPwouldlower theprice
of atheaveragehouseby US$79,38.

c¢. Public Transportation

By the early nineties congestion problems in Bogotéa were critical ™.
Between 1992 and 1998 the average speed in the city went from 20 k/h to
10K/h'%; theaverage agefor public transportation vehicleswas 20 years
andtheaveragetripin publictransportation lasted 1 hour and 10 minutes't.

Transmilenio, amassive system for public transportation, wasinaugurated
in December 200022, Today, about 15% of the seven million daily tripsin
publictrangportation vehiclesin Bogotaaremadein Transmilenio. Between
2000 and 2001, the averagetravel timelowered by 15% and more that
50% of that change can be attributable to the Transmilenio System!,

Transmilenio useshigh capacity buses?* which run at an average speed of
27 K/haong 56 Kilometersof exclusive corridors. For each new busthat
isadded to the Transmilenio system, seven old busesare destroyed. Half
of a20% local surtax on gasoline, mostly paid by private vehicles, isused
for the construction and expansion of the Transmilenio system; the other
half isdirected towardsthe maintenance and improvement of the geometry
and design of publicroads. DAMA, asan environmental authority, did not
play arolein thedecision making processthat led to theimplementation of
the Tranamilenio System.

119 ARDILA, A. (1998). “El problema del transporte en Bogota: diagndstico y perspectivas
parael metro”. Debates de coyuntura econdémica. El metro en Bogota, ¢cémo financiarlo?
Fedesarrollo, Fonade, no. 47. Bogota.

120 pJan de gestion ambiental de Bogota (2002). Cit.

121CHAPARRO, |. (2002). Evaluacion del impacto socioeconémico del transporte urbano
en la ciudad de Bogoté: el caso del sistema de transporte masivo, Transmilenio. CEPAL.
Santiago de Chile.

122\ transmilenio.gov.co.
123 Bogot4, como vamos: cambios en la calidad de vida dela ciudad 2000-2002 (2003). Op. cit.
124160 passengers per bus.
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A recent research study concl uded that although theaverage monthly ambient
concentrationsof PM,, haveincreased snce 1996, the Transmileniomassive
transportation system has contributed to lowering emissions of those
particles'?. The same study found that thismassivetransportation system
hasal so contributed to sgnificantly lowering theambient concentrations of
ozone'?, Between 2.000 and 2001, average concentrations of SO,, NO,
and PM ,, declined by 44%, 7% and 25% respectively, asreported by the
ar monitoring stationslocated near oneof Transmilenio’slines'.

Asanintegral part of the Transmilenio System, 259 K of bicycle paths
have been constructed in Bogoté. Theadministration of the city estimates
that 4% of thetotal number of tripsismadeby bicycle?®. Theadminigtration
of Bogotaincluded aseriesof educational projectsthat seek to promote
thebicycleasan dternative meansof transportation in its Environmental
Plan for the 2001-2009 period**.

d. Traffic Restrictions

In Bogota20% of the private vehiclesareimmobilized form 7:00 to 9:00
am. andfrom5:00to 7:00 pm., according to their platenumbersonadaily
basis. This has increased the average speed of public and private
transportation by 20% and 24% respectively, and hasincreased the use of
public means of transportation'*°. Additionally, vehicle for public
transportation, including taxis, isalsoimmobilized onceaweek, withthe
exception of the buses of the Transmilenio system. An evaluation of the
impact of thismeasure showsa21% reduction on Ozone concentrations
during peak traffic hours',

125\|ENDEZ, M. (2003). Op. cit.

126 The concentrations of PM ;, and Ozone have been lowered by 18% and 56% respectively
near the Transmilenio lines.

127 Carrera 13 and calle 39.

128 Bogota, como vamos: cambios en la calidad de vida de la ciudad 2000-2002 (2003). Op. cit.
129 plan de gestion ambiental de Bogotéa (2002). Cit.

130 ywww.transitobogota.gov.co.

131MENDEZ, M. (2003). Op. cit.
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e. Regulations

Control actionsin Bogota are based on the enforcement of regulations

presentedintablethree.

Table 3.

Regulation

Resolution 556 of
2003 by DAMA

Resolution 391 of 2001
by DAMA

Resolution 1208 of 2003
by DAMA

Objective

Establishes local standards
for mobile sources of
emissions and establishes
fines and sanctions for the
violation of those standards.

Establishes local ambient
standards (see table 2).

Establishes local standards
for fixed sources of emission.

Regulations for Air Pollution Control Approved by DAMA.

Comments

These standards include CO
(%) and HC (ppm) for
gasoline vehicles; they are
stricter for newer vehicles.
For diesel vehicles the only
standard is opacity (%)
which also tends to be
stricter for newer vehicles.
These standards can not be
compared with others

such as the Euro standards
which are presented in units
of weigh of emitted
pollutant per distance
traveled (Ex. gm/km).

Random controls are made
on the streets with the
coordination of the police
and the transportation
departments.

These standards are stricter
than the national standards
(Decree 2 of 1982).

Monitoring and control
programs of industria plants
conducted by DAMA are
based on the standards of
this regulation.

Resol utions (Resoluciones) 556 of 2003 and 1208 of 2003 define
local emission standards for mobile and fixed sources of pollution,
respectively. Both regulations set standardsthat are stricter than those
of the national regulations approved since 1982**2. The approval of

132 Decree 02 of 1982.
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those standardswas based largely on thereview of internationd literature
and regulations'=,

Resolution 556 presented in Table 3 defines the procedures for the
enforcement of air emission standards by mobile sources. Aspreviously
mentioned, theannual total cost of theyearly emission’srevisionisUS$
5536.800 and environmental benefits could not befound; although they
wereeva uated.

Findly, it should a so be mentioned that between 2002 and March of 2004,
23legd actionswerepressedinrelationto air pollution problemsin Bogo-
t&*. Eighteen of themwererdated tofixed sourcesof air pollution. Inhaf of
those cases, thejudges ordered the pollutersto stop emissions. 1n 28% of
thecases, andin accordancewith thearticle 116 of the Political Condtitution
of 1991, the judges ordered the use of alternative dispute resolution
mechanisms'®. Through thosevol untary processesand with themediation of
aconciliator, agreementsare sought between peoplesin conflict™®.

f. Control Actions

TheAir Pallution Prevention and Control Program of Bogotaind udesactions
to control emissionsgenerated by mobile sources. The city government
requiresall private and public vehiclesto submit to ayearly emissions

evaluation. These evaluations are conducted by authorized service
stations'®’, which issue acertificate indicating complianceto standards
defined by DAMA.. Thecost of theevauationisUS$ 9. Between October
of 2002 and October of 2003, 615.200 vehiclesobtained their emission’s

133 | nterviews with Mr. Carlos Mario Tamayo Director of Environmental Quality at DAMA,;
and Mr. Carlos Herrera Environmental Director of ANDI. March 2004. Bogota.

134 nterview with Mr. Orlando Sepulveda from the Legal Unit of DAMA.

135The Alternative Dispute Resolution mechanisms were recently regulated by Law 640 of
2001.

136RODAS, J. C. (2001). “La conciliacion y los conflictos ambientales’. Justicia ambiental.
Universidad Externado de Colombia; Instituto de Estudios del Ministerio Plblico; CAR.
Bogota

137 presently there are 312 authorized service stations in Bogoté.
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certificate (about 40% of the vehicleswere not tested)®. Thereforethe
total annual cost of theyearly evaluationwasUS $5' 536. 800. Thetraffic
policeroutinely requirethose certificates and conduct random emission
inspectionsonthe streetsof Bogotd. A US$67 fine™* isapplied to those
vehicleswhich do not possessthe certificatesor do not meet the standards.
During thefirst semester of 2003, 45.320 inspectionswere conducted.
Therewasa60% compliance of vehicles, and a5% increase with respect
tothe previousyear. Theremaining 40% did not comply and the degree of
non-compliance was not registered. The effects of these controlson air
quality were eva uated but could not be proven'®.

Inaddition, onayearly basis, eachindustria plant makesasef-eva uation
and adeclaration of itsemissions. Every year, DAMA randomly selectsa
group 70 of the 2.372 fixed sources of emissionsto verify the content of
those declarations. In 2003, theseindustries presented a63% compliance
ratewithar emission sandardsdefined innationa regulations(Decree 02 of
1982) and of 41%for the stricter local standards (Resolucion 391 of 2001).

According to asurvey conducted in year 20014, 64% of theair pollution
control measurestaken by fixed sourcesin Bogota, included preventive
changesin the production processes; and 36% adopted end of the pipe
solutions. Processesmodificationsincl uded changesin energy sources. Fifty
two percent of the industries that adopted preventive measuresfor air
pollution control soincreased their profits. However, therelation between
abatement and increasein profitswasnot investigated.

2. Medellin

TheMetropolitanAreacf theAburraValey actss multaneoudy asaplanning
and development agency, as well as an environmental authority. The

138 nforme de gestion ambiental en el Distrito Capital. Enero 1998—diciembre 2000. (2000-
2001). Cit.

139This fine is doubled is it is not paid within three days.
140\ ENDEZ, M. (2003). Op. cit.

141CRUZ, G; URIBE, E.; CORONADO, H. y GARCIA, J. La gestion ambiental y la
competitividad delaindustria (2002). Informefinal de consultoria. CEDE. Universidad de
los Andes. Bogota.
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Environmenta Unit of thisingtitutionisrespongblefor implementingtheair
pollution control program of theAburraRiver watershed. Asinthe case of
Bogot4, the air pollution strategy of this region includes a series of
complementary actions'*2. They includeair monitoring, research, land use
planning, and promotion of clean production technol ogies, environmental
education, massivetrangportation systems, and traffic management. Inmost
cases, the benefits of each of these actions have not been systematically
evauated. Asin the case of Bogotd, theimplementation of theair pollution
control program of theAburraRiver watershed requiresthe participation
of different public and privateinstitutions. Among them arethe M etro of
Meddllin, the departments of planning and transportation of Medellinand
of themunicipditiesof theAburraValley, and the private associations of
industriesand of the transportation sectors*®. Unlikethe case of Bogota
wherethe effects of someof the government’sair pollution control actions
have been evaluated, this has not been the case in the Aburra Valley.
Information related to the air pollution control investments of the
Metropolitan Areaof theAburraValley isnot includedinthe public reports
that thisorgani zation presentsto thegenerd public.

a. Education Training and Awareness

Theenvironmenta education programsof theMetropolitanAreaareamed
at the general public and at key actors within the transportation and
manufacturing sectors. A massiveenvironmenta education programknown
as“if air waslacking” (“si lefalta el aire’) seeksto prevent pollution
caused by mobile sources'*. The content and the impact of this
environmental education program have not been evaluated. Since 1996,
the Metropolitan Area has developed a program to promote cleaner
production systemsby theindustrial sector'®. Thisprogramissimilar to
the ACERCAR program of Bogota. Asapart of thisprogram, different

142 Flementos para el diagnostico ambiental de |os espacios natural y transformado en €
Valle de Aburra (2002). Cit.

143H0OY0S, O. (2002). Op. Cit.
144 | pid.

145 \www.metropol .gov.co.
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indtitutionsand associationsof the privatesector’* and of the government#
created the“ Clean Production Committee” 14, This Committee hasthe
objectiveof facilitating theindustrial sector of theregion accessto cleaner
production technologies. Information relativeto theresultsand impact of
the activitiesto promote the adoption clean production systems by the
manufacturing sector isnot available.

TheMetropalitan Areahaspublished* environmentd guiddines’ for thema
nagement of air pollutionintheindustrid sector. In addition, three“ Clean
ProductionAgreements’ have been signed between the M etropolitanArea,
acting astheenvironmental authority of theregion, and the private sector™™.
I n those agreementsthe government and the private sector coordinatethe
design of environmenta regulations, administrative processes, economicin-
centives, environmenta eva uation and monitoring methods™.

Although the Environmenta Unit of the Metropolitan Areaincludesinfor-
mationinitsweb pagerelativetoair pollution control andto air quality, the
information provided isless detail ed and updated than that provided by
DAMA.

Evidently, the Metropolitan Area has undertaken a series of environ-
mental education programs and programsto facilitate the accessto
cleaner technol ogies. However, their results, impact and benefitshave
not been evaluated.

146 The local chapter of the National Association of Industries (ANDI), the local chapter of
the Chamber of Commerce, and Fedemetal.

147The Metropolitan Area, the Universidad de Medellin, the Universidad de Antioquia, the
Gerencia Ambiental de la Gobernacién de Antioquia, the Autonomous Regional Corpora-
tion of Antioquia and and Cornare.

148HOY 0S, O. (2002). Op. cit.
149 1pid.
150 \pw. metropol .gov.co.

151 ESTERLING, A. (2003). Evaluacion y perspectivas de los convenios de concertacion
para una produccion mas limpia en Colombia. Informe de Consultoria. Ministerio del
Medio Ambiente.
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b. Alternative Transportation Systems

TheMetro system of Medellinwasinauguratedin December of 1995. This
massive transportation system has become the pivotal center for the
development of publictransportation inthiscity®®2. TheMetro of Meddllin
transports about 300 thousand passengers per day at an average speed of
35 kilometers per hour®®. This corresponds to about 9% of the total
trangportation demandsof thecity*>. Presently thereisan ambitiousprogram
for theextension of bicycle paths'®.

c. Control Actions

Theair pollution control program of theAburraRiver watershed includes
actionstolegally control emissions generated by mobile sources. The
Metropolitan Arearequiresall private and public vehiclesto submittoa
yearly emissions’ evaluation***. These evaluations are conducted by 20
authori zed service stationswhichissue acertificateindicating compliance
to standards. During 2002, 150.000 vehicles (this correspondsto about
38.78% of the total number of vehicles) obtained their emission’s
certificate. During thefirst semester of 2003 therewasa6.23% increase
inthe number of certificates granted with respect to the same period of
the previousyear. The cost of theevaluationisUS $ 9 per vehicle. The
total cost paid in 2002 was US 1’ 350.000. Twenty two percent of the
collected amounts are transferred to the Environmental Unit of the
Metropolitan Area. Ninety percent of theinspected vehicleshad gasoline
engines; the rest were powered by diesel*’. Thereisno information

152 perfil del estado de los recursos naturales y del medio ambiente en Colombia (2001).
Ingtituto de Hidrologia Meteorologia y Estudios Ambientales, IDEAM. Bogota.

153 politica para mejorar el servicio de transporte publico urbano de pasajeros (2002). Cit.

154 Area metropolitana del Valle de Aburra - Corantioguia. (2003). Actualizacion del Plan
Estratégico Ambiental Metropolitano, PEAM 2003-2012. Medellin.

155 proyecto metrépoli 2002-2020 (2002). Plan Integral de Desarrollo Metropolitano del
Valle de Aburra. Area Metropolitana del Valle de Aburra. Medéllin.

156 HOY 0S, O. (2002). Op. Cit.

157 Informe de gestion ambiental en el Distrito Capital. Enero 1998-diciembre 2000 (2000-
2001). Cit.
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available astofailure rate of these control actions. Thetraffic police
routinely requires those certificates and conducts random emission
ingpections. Finesequivaent to 10 minimum lega daily wagesare applied
to thosewho do not possessthe certificate and of 30 minimum legal daily
wagesto those whose vehicles do not meet the standards™.

Additionally, the environmenta Unit of the Metropolitan Areaconducts
randomingpectionvigtstoindustries™. Onehundred Sixty ingpectionswere
conducted during 2003; this correspondsto about 30% of thetotal number
of industria establishments.?Inaddition, 53ingpection vistswereconducted
inresponseto public demandsand complaints. Information relativetothe
degreeof non compliancefor theserandomingpectionvigtsisnot available.

Unlikethecase of Bogot4, the Metropolitan Areaof theAburraValley has
not approved specific regulationsfor air pollution control. Consequently,
nationa regulation and standards are applied.

d. Cleaner Fuels

Thequality and theavailability of fuelshave not been the samein Bogota
andinMeddlin. Thenational government’® promoted the use of natural
gasin Bogotaearlier thanin Meddlinte™. Likewise, thediesd fuel produced
by the national oil agency*®? for Bogotahas lower sulfur contents. L ocal
governmentsdo not participatein the design of nationa energy policiesor
inthedecisonsreated totheavailability and quaity of fuels. The National
Government determineswhich fuelsand of what quality areavailablein
each city. Asaresult, oneof themain eementsof local air pollution control
drategies(fud typesand quality) liesbeyond the control of local authorities.

158 HOY0S, O. (2002). Op. cit.
159 hid.
160The Ministry of Mines and the Department of National Planning (DNP).

1611 a cadena del gasnatural en Colombia: 2001-2002 (2003). Unidad de Planeacion Minero
Energética; Ministerio de Minas y Energia. Bogota

162 Ecopetrol.
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Sincetheearly nineties, thenationa government hasadopted policiesaimed
a promoting themassiveuseof naturd gasfor theindustry, thetransportation
and the domestic sectors. In 1991, the national government adopted the
Nationa Programfor the Promotion of Natura Gas Consumption'®®, Since
then, the promotion of thisfuel hasbeenapriority for succeeding nationa
administrations!® 1€, The national policies for the promotion of gas
consumptioninclude: i) acceleration of gasreserve exploitation; ii) the
congruction of trangportation and digtributioninfrastructure iii) strengthening
of ingtitutional and regulatory framework, andiv) thegeneration of positive
incentivesfor the participation of the private sector in the production and
commercialization of gas. The production of Natural Gasgrew by afactor
of 6.5 between 1990 and 2000, and consumption grew by 10% between
2002 and 2003. Thisgrowthwasmainly attributed to theincreased demand
by thetransport sector®®’.

Between 1997 and 2001 there was an increase of 161% in the number of
cars running on Natural Gas in Colombia'®. Nearly 7400 cars were
converted to Natural Gasduring that period. Between 2002 and 2003, the
consumption of vehicular natural gasgrew from 1’ 060.102 to 1216.561
BTU and from 135.609 to 327.914 BTU in Bogota and in Medellin
respectively®. Itisinteresting to notethat whilethedemandinMeddlinis
about onethird of that of Bogoté, the number of carsinthiscity triplesthat
of Meddlin. Additiondly, it isevident that thegrowth rateinthe consumption
of vehicular natural gasismuch higher in Medellin. Itisestimated that by

163 programa para la masificacion del consumo de gas (1991). Documento CONPES DNP-
2571-UINF-DIREN. Departamento Nacional de Planeacion. Bogota

164 F] sector del gas en Colombia (2000). Documento sectorial. Departamento Nacional de
Planeacion.

165Balance y estrategias a seguir para impulsar e Plan de Masificacion de Gas (2000).
Documento CONPES 3190. Departamento Naciona de Planeacion. Bogota.

166| 5 cadena del gas natural en Colombia 2000-2001 (2003). UPME. Ministerio de Minas
y Energia. Bogoté

167 | Tiempo, Newspaper, April 1 2004.
168 Andlisis de conveniencia del uso del gas natural comprimido vehicular en Colombia (2002). Cit.

169 www.mme.gov.co.
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2010atota of 80.000 vehiclesfor public transportation, mainly taxis(85%),
will usenatural gasin Colombia™.

Between 1999y 2002, asapart of the* Programfor Air Pollution Prevention
and Control”, DAMA and ECOPETROL"* promoted the re-conversion
of 4890 public vehiclesfrom gasolineto natural gast2 Through itsACER-
CAR program, DAMA advertised theenvironmenta and economic benefits
of re-conversion to Natural Gasamong taxi ownersand provided them
withtechnica andfinancid information'”. Theaveragemonthly savingsfor
ataxi that convertsform gasolineto natural gasin Colombiaare about US
$100'. There are no subsidies involved. These savings are mainly
associated with differencesinfud prices. Thereconverted carsarealowed
to carry advertisementsregarding their useof Natural Gas. Toinvestigate
the economicandtechnicd viability of using naturd gasinthe Transmilenio
massive trangportation system, aprototype busisunder evaluation®™.

Additiondly, DAMA deve oped aguidefor theenvironmenta management
of theservice stationsthat sell Natural Gas. The contentsand thetechnical
standards of thisguide were developed and negotiated with theregulated
sector and became enforceabl e regul ation'”®. Evidently, environmenta and
energy authoritieshave beeninterested in the conversion of vehiclesfrom
gasolineand diesel to natural gas. However, the potential environmental
effectsof their policiesand programs have not been eval uated.

Theuseof cleaner fuesby theindustria sector hasalso grownin Bogota
Whilethe participation of cod dropped from 41%to 7.5% between 1992
and 1998, the participation of Natural Gasgrew from 2%to 7 %'"".

1701 a cadena del gas natural en Colombia 2000-2001 (2003). Cit.
171 Colombian Oil Company (Empresa Colombina de Petroleos).

172 pndlisis de conveniencia del uso del gas natural comprimido vehicular en Colombia (2002).
Cit.

173 Informe de gestion ambiental en e Distrito Capital. Enero 1998-diciembre 2000 (2000-
2001). Cit.

174 andlisis de conveniencia del uso del gas natural comprimido vehicular en Colombia (2002).
Cit.

175 Interview with Mr. Ricardo Moncada Advisor of Transmilenio S.A. April 2004. Bogota.
176 Resolucion 19/02.

177 plan de gestion ambiental de Bogota (2002). Cit.
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Theenvironmental benefitsof the program for the promotion of natural gas
have not been eval uated.

Since 1991, leaded gasoline is not produced in Colombia'’®. With the
exception of Sulfur, thequality of diesel and gasolinein Colombiaissmilar
tothat of industrialized countries'™. The content of Sulfurinthe Diesd fuel
produced for Bogotaby ECOPETROL*¥ is1/3 of that for therest of the
Country*8L, Thedecisiontolower the Sulfur content of thediesel produced
for Bogotaresulted from acomparison with internationa standards'®. This
decisionwastaken by ECOPETROL in coordinationwithDAMA inyear
2000, Five hundred industrid plantsand commercia establishmentsand
most of thevehiclesfor publictransportation, including Transmilenio, are
operating with thiscleaner fuel in Bogota.

II. Application of the WDR 2003

Inthissection, the caseof air pollution management in Bogotaand Meddlin
isdiscussed and analyzed following theframework of the WDR 2003. The
following aspectsare addressed:

1. How, and to what extent, society became aware of the air pollution
problemsof thesetwo cities.

2. Themechanismsthat generated the decisionto undertakeair pollution
control strategies.

3. Themechanismsthat werein place to balancelegitimate, competing
socid interest.

178 ONURSAL, B. and GAUTAM (1997). Op. cit.
1791 pid.
180 Colombian Oil Company (Empresa Colombina de Petroleos).

1811000 ppm for Bogota versus 3.000 ppm for the rest of the country. By 2005 the content
of Sulfur in Diesel will be 500 ppm and in gasoline 300 ppm.

182 |nterview with Mr. Manuel Felipe Olivera, Director of DAMA from 1998 to 2001.
March 2004. Bogota.

183 | nterviews with Mr. Alberto Carderén President of Ecopetrol from 1998 to 2002 and with
Mr. Manuel Felipe Olivera, Director of DAMA from 1998 to 2001; March and July of
2004. Bogota.
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4. The means by which the adopted solutions were executed, and the
sustainable (Ilong term) nature of the commitment.

A. How Society BecameAwar eof theAir Pollution Problems

Although ambient air standardswere only approvedin 1982, air quality
monitoring in Bogotaand Medellin has existed since 1967*% when the
Pan-American Hedlth Organization installed anetwork of stationsinthose
cities, which operated until 1974. Theinterest of thisinternationa agency in
air pollution control played amoreimportant rolethan theloca interest'®.
Atthetimeinformationrelativetothe hedth effectsof air pollutionin Bogo-
tdandin Medellinwere not known. In both casesthose networks detected
the presenceof highlevelsof TSP

Duringthenext nineyears, air quality informationwasnot gethered. After a
long periodinwhichair qudity datawasunavailable, thenationd government
approveditsfirst air emission standardsin 19821, Those standardswere
approved inorder to devel op aregul atory agendadefined by the Code of
Natural Resourcesin 1974 and by the Sanitary Codein 1979, Those
two codesindicated that the national government should approve specific
regulationsand standardsto prevent air pollution. Morethan aresponseto
social demands, the standards set by Decree 02 of 1982 weretheresult of
thedevel opment of aregulatory agendathat had been determined by previous
regul ations designed and approved by the government without any form of

public participation.

Between 1990 and 1991 the Japanese Cooperation agency, J CA, financed
and operated five air monitoring stationsin Bogota. These stationsalso
detected high environmental levelsof particulate matter. However, the
information provided by the monitoring stationsthat operated until 1991

184 SANCHEZ, E. y HERRERA, C. (1994). En: E. Sanchez y E. Uribe. Op. cit.

185 Interview with Mr. Julio Carrisoza, Inderena’s Director from 1973 to 1978. July 2004.
Bogota.

186 Decree 02 of 1982.

187 nterview with Mr. Julio Carrisoza. Cit.
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washot systematicaly analyzed or widdly published'®. Thereforethelevel
of publicinformation regarding air quality in Bogotawaslimited.

TheEnvironmenta Department of Bogotd DAMA, initiated environmental
control actionsin 1995 and installed anew air monitoring network in
1997. The data gathered by the network is published by DAMA in
internet®®. This web page also publishes information related to the
development of the“TheAir Pollution Prevention and Control Program
of Bogotd'**. Thisincludesinformation related to: i) the operation of air
monitoring stations; ii) technical information related to air pol lution con-
trol; iii) theevaluation of control strategiessuch as“theday withnocar”,
the Transmilenio transportation system and the technology transfer
programs to the industrial and transportation sectors. Seminars and
workshopson air pollution issues are al so announced on thisweb page
and the presentations of those seminars are made available. Thisweb
page has had more than 755.000 visitors since 1998. In the case of the
AburraValley thistype of detailed publicinformationisnot asreadily
available. Theweb page™ publishes general information related to con-
trol actionsof fixed and mobile sourcesof air pollution; air quality datais
presented in very general terms.

Additionally, mass media has al so contributed to the dissemination of
information related to air pollution. Between April of 2003 and April of
2004, DAMA of Bogotdmade 10 press rel eases directed towards the
massmediaonissuesdirectly relatedto air pollution'.

DAMA and the Metropolitan Areaof theAburrdValley devel op various
projectsof environmental education andtraininginareasrelevanttoair

188 gstema de informacion ambiental de Colombia: conceptos, definiciones einstrumentos de
la informacién ambiental de Colombia (2002). Cit.

189 \\ypww.dama.gov.co.
190 plan de gestion ambiental de Bogotéa (2002). Cit.

191 \www.metropol .gov.co. This web page had more than 27.000 visitors from February 5 to
May 25 2004. However, other non environmental issues related to the planning and to the
development of the Aburra Valley are also consulted (for example transportation, public
services, security, etc.).

192\ dama.gov.co.
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pollution control**® 1% The ACERCAR project in Bogotd mentioned in
section |.E.1, and the clean production program of the Abuura Valley
mentioned in section |.E.2 target key actorsof theindustrial sectorsand
seek toincreasetheir awareness with respect to pollution problemsand
economically efficient alternatives to address them. The ACERCAR
program in Bogotaal so targetsthe transportation sector.

Additionaly, DAMA and the Metropolitan Area develop a series of
environmenta education and technology transfer projectsaimed a controlling
ar pollution. Theavailability of informationfacilitatespublic participationand
interventionsrelatedtoair pollution control. Infact, 35% of thetwenty three
hundred (2300) complaintssent to DAMA between January and October of
2003 wererdatedtoair pollution*®, and thenumber of air rlated complaints
grew by 4% between 2002 and 2003. Although the hedl th effects of pollutants
arenot yet broadly shared or understood inthecity of Bogota, 65% of the
peoplerdaterespiratory illnesseswithair pollution and thewillingnessto pay
to avoid one day of abad episode caused by air pollutionisUS $ 4.3,
Informationrelated to publicawarenessinrdaiontoair pollutionintheAburra
Valley isnot as available. However, it is known that 4.5% of the 2.948
complaintsreceived by the Environmenta Unit of theM etropolitanAreaduring
thefirst trimester of 2003 were related to air pollution'®’. Evidently the
participation of air pollution rel ated complainsismuchlarger in Bogotathan
intheAburraValley (35% versus4.5%).

B. The Mechanisms that Generated the Decision to
Undertake Air Pollution Control Strategies

To monitor and control the standards approved by Decree 02 of 1982, the
Health Department of Bogotainstalled anetwork of 12 air monitoring
stationsin 1983. The same year the Department of Health of Medellin
installed seven stations. Bogota snetwork gathered datauntil 1989. Inthe

193 pJan de gestion ambiental de Bogota (2002). Cit.
194HOY OS, O. (2002). Op. cit.

195 nforme de gestion 2001-2003 (2003). Cit.

196\ ATURANA, J.G. (2000). Op. cit.

197 www.metropol .gov.co.
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caseof Meddllin, therewerefour stationswhich operated until 1992, albeit
in deficient operating conditions'®e. In both caseshigh levelsof TSPwere
detected in some of themonitoring stations.

Theresultsform the monitoring stationsinstalled in 1983 contributed to
support thenationa government’sdecisionto createingtitutionsspecidized
inenvironmental problemsof large urban settlements. The creation of new
ingtitutionsspecificaly respongblefor urban environmenta managementin
citiesover onemillionwasconddered apostivestep for theimplementation
of longtermair pollution control strategies. Under the previousingtitutional
setting, the health authoritieswere responsiblenot only for air pollution
control, but also for the administration of the public health system. The
crucia importance and the urgencies associ ated with the administration of
that system demanded most of the attention and resources of those
institutions. Under those circumstances, the financial and institutional
resources dedicated to air pollution werelimited'.

Althoughinformationonair qudity hasbeen gathered, andinformation related
totheimpact of air pollution on human health hasincreased, the national
standards of Decree 2 of 1982 are still in place. The Ministry of the
Environment has not examined the fficiency, efficacy and effectivenessof
that regulation in light of new conditionsand availableinformation. The
largely decentralized nature of the air pollution strategiesin the cities of
Colombiacould explainthelow priority assigned by thenationa government
toair emission standards®. Additionally, thefact that urban environmental
authorities have the capacity of making those standards stricter, based on
their particular circumstances, could aso contributeto explain thissituation.

The city of Bogotéisthe only casein Colombiawhere stricter local air
ambient standards have been approved and where standardsfor additiona
pollutants such asPM ,, havebeenissued. Asindicated insection|.E.1, in
2001, Bogotamoved to stricter loca standardsand included PM . This

198GOMEZ, G; MONTEJO, S. y SAAVEDRA, E. (1994). Op. cit.

199SANCHEZ, E. y VARGAS, C. (1994). “Estructura institucional y financiera del control
de la contaminacion y oferta analitica’. En: E. Sanchez y E. Uribe. Op. cit.

200 Thjs js the opinion of the author.
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could beexplained by therd ative palitica independence of thegovernment
of Bogotaat that time?®. A recent study among representatives of thein-
dustrid sector®? found that DAMA isamong the environmental authorities
that exercisesthegtrictest control activitiesin Colombia?®.

Inthe case of Bogota, asindicated in section 2.4.1, in addition to social
demands, thedataoriginating formtheair monitoring station network hel ped
theadminigtration to determinethat itsair pollution control strategy should
aim principally at maintaining low levelsof some pollutants (NO, SO,
CO), at preventing theincrease O, and at decreasing PM,, and TSP,

Using the data form the monitoring network, the administration and the
Engineering Department of theUniversdad delosAndesare presently working
on the development of an air dispersion modd for thecity of Bogota This
modd hastheobjectiveof increasing theva ueof the network asasource of
informationfor thedesign, eva uationand adjustment of environmenta policies™.
Ontheother hand, using datafrom themonitoring Sations, the Environmenta
Unit of theAburraValey isdevel oping aprogram for modeling suspended
partidesanditssources Asinthecaseof Bogotd, thisprogram hastheobjective
of providing additiond dementsfor thedesign, evd uaionand adjusment of air
pollution control strategies”™.

Not dl of theactionsthat are presently considered to beintegral components
of theair pollution control programsof Bogotaand Medellinweredesigned
andimplemented with theobjectiveof lowering air pollution. Someof them
had the objective of controlling thetraffic congestion problems. Theseare
the casesof Transmilenio and of thedaily restrictionsin theuse of private

201} pid.

202CRUZ, G; URIBE, E.; CORONADO, H. y GARCIA, J. La gestién ambiental y la com
petitividad de la industria (2002). Cotado.

203 The Regiona Corporation of Cundinamarca CAR is the only environmental authority that
develops less control activities than the Environmental Unit of the Metropolitan Area.

204 | nterview with Mr. Carlos Mario Tamayo. Director of Environmental Quality at DAMA.
Bogotéa. December 2003.

205 pid.

206 Elementos para el diagndstico ambiental de los espacios natural y transformado en e
Valle de Aburréa (2002). Cit.
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and public vehiclesin Bogota. Thisisalsothecase of the Metro system of
Meddlin. Those strategies created toimprove mobility have contributed to
lower air pollution in Bogot&®’. Their effect in Medellin has not been
evauated. Smilarly, the construction of bicycle pathsand the promotion of
bicycleuse, withtheobjectiveof improving thequality and public enjoyment
of public areas, are now considered to be part of theair pollution control
programsof Bogotaand Meddlin.

Origindly, thepromotion of fuelssuch asnatura gasintransportation and
industry hed theobjectiveaugmenting thesocid benefitsthat could bederived
fromtheefficient utilization of that resource®. Environmental considerations
werenot taken into account. Asthe potentia contribution of cleaner fuelsto
theimprovement of air qudity becamebetter known, environmenta reasons
became part of the promotion strategiesof natural gas™™.

C. The Mechanisms to Balance L egitimate, Competing
Social Interests

Various of the components of theAir Pollution Prevention and Control
Program of Bogotaand inthe AburraValley are not within the realm of
environmental authorities and are not seen by the genera public as
environmental initiatives. They areinfact sector policieswhich could have
positiveexternalitieson air quality. That isthe case of the components of
theair pollution control programsthat arerelated to the transportation and
totheenergy sectors. Thisisal so the case of the surtax on gasolinewhich
isafiscal instrument to finance theimprovement of public roadsand of
public transportation and the construction of bicycle paths. Although the
development of those components has not been exempt of conflicts of
interests™®, environmental issuesarenot part of them.

Thewriting and enforcement of environmenta regulation hasbeen asource
of tension between DAMA and the representatives of manufacturing

207MENDEZ, M. (2003). Op. cit.

208 programa para la masificacion del consumo de gas (1991). Cit.

209 Balance y estrategias a seguir para impulsar e Plan de Masificacion de Gas (2000). Cit.
210 Bogota, como vamos. cambios en la calidad de vida de la ciudad 2000-2002 (2003). Cit.
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industry?*. Asindicated in section |.E. 1, local emissions standardswere
developed in 2003%2 for the control of fix and mobile sources of air
pollution. Both regul ations set standardsthat are stricter than those of the
national regulationsapproved since 1982. Theapproval of thosestandards
wasbased primarily onthereview of internationa literatureand regulations.
Theregulated sector represented by ANDI?** was consulted during the
elaboration of the regul ation that defined emission standardsfor fixed
sources?, However, after the regulation was approved it has manifested
that Resolution 1208 of 2003“...ispartially acopy of European standards
whichare not economically feasiblefor the conditions of Bogota’#* and
that“...theneed and level s of those standards have not been technically
supported, therefore their economic efficiency isquestionable.”. Other
stakeholders such as communities or NGOs have not been called to
participate in the discussions related to the design and approval of air
pollution regulationsin Bogota. Their absenceindicatesthat thereisroom
toincreasethetrangparency of the processof regulation design and gpproval.
Theair regulationsenforced by the Environmental Unit of theAburraValley
arethosegpproved by the nationa government for theentirecountry. Specific
ambient and emission standards have not been approved. Therefore, there
have not been major debates between the local governments and the
regulated sector inrelationto air pollution standards. Thefact that despite
the monitoring and health information gathered, the national ambient
standardsgpproved in 1982 remain unchanged could dsoindicatetheuneven
participation of thedifferent stakeholdersin theregulatory process.

Asinthe case of Bogota, every car intheAburraValley hasto obtain an
emissionscertificate. Although, asindicated before, thetotal costspaid for

211 nterviews with Mr. Carlos Mario Tamayo Director of Environmental Quality at DAMA;
and Mr. Carlos Herrera Environmental Director of ANDI. March 2004. Bogota. The
author of this study was DAMA's Director when Resolucion 160 of 1997 was approved.

212 Resolucion 1208 of 2003 for fixed sources; and Resol ution 556 of 2003 for mobile sources.
213The National Association of Industries.

214 | nterviews with Mr. Arturo Sanchez Director of Environmental Quality of DAMA be-
tween 1994 and 1997 and with Mr. Manuel Felipe Olivera Director of DAMA from 1998
to 2002. Bogota. December 2003.

215 | nterview with Mr. Carlos Herrera. Environmental Director of ANDI. March 2004. Bogota.
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thecatificateof emissonsarerddivdy high?® and itsenvironmental benefits
have not been proven?’, there has not been asocial reaction against these
control programs. This could be related to the fact that these control
programsare popular asthey make peoplefed that they are making their
contribution to improve environmental quality. Additionally, thereisa
relatively highleve of avarenessinrdationtoair pollution problemswhich,
asindicated previoudy, isreflected inthewillingnessto pay for environmenta
quality?8 219,

Thejudiciary system hasplayed arolein environmental control sincethe
lateeightiesand early nineties. Infact, many of theearly legd actionswere
used to solveair pollution problems. A Citizens RightsAction (Accionde
Tutela) wasfirst used to demand the protection of theenvironmentd rights
of communitiesaffected by air pollution problemsin 1991%%; the same
year that thistype of legal action was created by the Constitution. The
frequency intheuse of Citizens RightsAction rel ated to the protection of
therightsto hedthandtolifegrew from 6.100in 1995t0 20.500in 1999°%.,
Although not all of those casesare specifically related to air pollution??,
thegrowthintheuseof thisactionissgnificant. Another typeof legd action
that hasbeen used to control air pollution problemsisthe Popular Action.
Thistypeof action can be used to protect collective environmental rights,
and can be presented by anindividua on behaf of an undetermined group
of people. Statisticsasto the use of thistype of action arenot available.

216 yss$ 5.536.800 in Bogota and in 1.350.000 in the Aburra Valley, during 2002.
217\MENDEZ, M. (2003). Op. cit.

218 CARRIAZO, F. (2000). Op. cit.

2191BANEZ, A.M. and McCONNELL, K_.E. (2001). Op. cit.

220SANCHEZ, E. y MEDINA, G. (1994). En: E. Sanchez y E. Uribe. Contaminacion
industrial en Colombia (1994). DNP. PNUD. Bogota.

221 Egtadisticas sobre la accion de tutela (1999). Corte Constitucional. Consgjo Superior de
la Judicatura. Bogota.

222 There is no information as to the total number of legal actions specifically related to air
pollution.

223 Collective Environmental Rights include the right to a clean environment and the right to
participate in the decisions that may affect it (Article 79 of the Constitution of 1991).
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The Citizens' RightsActionisthe most frequently used legal actionto
demand the solution of air pollution problems®?*. In Bogotathe Citizens
RightsAction has been used, almost exclusively, against fixed sources of
pollution. They are mostly used by low incomelocal communitiesthat
liveinthevicinity of industries such asbrick factoriesand tanneriesand
by small commercial establishments such asdry cleaners, carpenter’s
shopsand restaurants.

L ega actionshave been used to alesser extent to demand the solution of
theair pollution problems caused by mobilesources. In those cases Popu-
lar Actions have been used. Infact, aseriesof five popular actionswere
presented between 2001 and 2003 by independent citizens against the
Transmilenio systemin Bogot&?. Those citizensargued that thismassive
transportation sysemwas causing air pollution problems. However, tothis
date, the decisions of the judicial system have been favorable to the
Trasmileniosystem.

In Bogotd, in al the caseswhere judges have ordered pollution control
actions, those actions have been implemented??. In 28% of the casesthe
judges have ordered the use of aternative dispute resol ution mechanisms
inwhich DAMA hasplayed arolein overseeing the compliance of those
voluntary agreements.

Although specific information for the case of the AburraValley isnot
available, theroleof thejudicia system should not bedifferent.

Ontheother hand, the office of the General Attorney (Procuraduria Ge-
neral de la Nacién) has a Delegate Office for Environmental Matters
(Procuraduria Delegada para Asuntos Ambientales). The National
mediafrequently publishesthefindingsor opinionsof thisoffice. Recently?,

224 | nterview with Mr. Orlando Sepllveda from the Lagal Unit of DAMA. Bogota. Decem-
ber. 2003.

225|pid.
226 | pig.
227|n Febmrury 14, 2004.
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thenational newspaper, EL TIEM PO, published areport by theAttorney
General?® which indicated that the air quality data provided by the
environmental authority of Bogota, DAMA was not entirely reliable.
According totheAttorney Generd’s Office, the monitoring stationswere
not located in adequate sitesand the stationswere deficiently maintained
and operated. A similar evaluation is presently conducted in Medellin by
the Generd Attorney’soffice.

D. The Means by Which the Adopted Solutions are Executed

DAMA and theEnvironmenta Unit of theMetropolitanAreaareresponsible
for coordinating theimplementation of thevariouscomponentsthet contribute
toair pollution contral. Inboth casesacommitteewasestablished tofacilitate
coordination. Inthecaseof Bogota, DAMA headsthecommitteewhichis
integrated by representativesfrom the Ministry of the Environment, the
city’ sdepartments of health and transportation, the Universidad delos
Andes, Transmilenio, and the National Industry Association-ANDI. In
the caseof Meddlin, thecommitteeisintegrated by theMetro of Meddllin,
the departmentsof planning and transportation of Medel linand of theother
nine municipalitiesof theAburraValley, and by the private associ ations of
industriesand of thetransportation sector?.

Theair monitoring stationsof Bogotaand of theAburraValley are presently
used to compareair quality with respect to local ambient standardsand to
observe tendencies. However, in neither of those cases the local
environmental authorities have adopted a systematic process for the
eval uation of theenvironmenta benefitsof thedifferent air pollution control
and prevention actions. Mot of the quantitative eval uations of pollution
prevention and control actionsin Bogoté have resulted from graduate

228 nforme de control de gestion con fines preventivos sobre la operacion y disefio de la red
de monitoreo de calidad del aire de Bogota (2004). Procuraduria Genera de la Nacion.
Bogota.

229HOY0S, O. (2002). Op. cit.
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research projectsin different Universities? 23 232,233 234,235 The results of
thesegstudieshavenot influenced decisionsre ated tothedesign of air pollution
policiesinthe Bogot&®*. Similarly, the Metropolitan Areaof theAburra
Valley has not undertaken eval uations of the benefitsand costsof itsair
pollution prevention and control actions. Itisexpected that, inthefuture,
theinformation provided by the networksin Bogotaand inthe Aburra
Valley will be used to generate control measuresto prevent pollutions
episodes, to adjust environmental policy and regulation and to design urban
and transportation strategies.

Besides coordinating theimplementation of the various componentsthat
contributeto theAir Pollution Prevention and Control Program of Bogota,
DAMA andtheMetropolitan Areaarea so respong blefor theenforcement
of air regulations. Asindicated insection | .E. 1, arecent study?’ found that
DAMA isamong theenvironmenta authoritieswhich devel opsmorecontrol
activities™® in Colombia, whilethe Environmenta Unit of the Metropolitan
areaisoneof theagencieswhich hasdevel oped thefewest control activities.
Thisdifferenceinenvironmenta control could berelatedtothefact that while
DAMA actsexclusvdy asan environmentd authority, theMetropolitanArea
of theAburraValey ismainly responsblefor planning and coordinating the
development of the municipdities of theAburraValley. Itsfunctions as
environmenta control agency weredefined only until 1994%; that is14 years
after itscreation. Theenvironmental control actionsof thisinstitution are
delegated to an Environmenta Unit. Clearly, environmenta control isnot the

230 MENDEZ, M. (2003). Op. cit.

231CALIXTO, D.C. y DIAZ, A.V. (1996). Op. cit.

232 RDANETA, S. (1999). Op. cit.

233CARRIAZO, F. (2000). Op. Cit.

234|BANEZ, A.M. and McCONNELL, K_E. (2001). Op. cit.
235| OZANO, N. (2003). Op. cit.

236 |nterview with Mr. Carlos Mario Tamayo. Director of Environmental Quality at DAMA.
December 2003. Bogota.

237yRIBE, E.; CRUZ, G: CORONADO, H. y GARCIA, J. (2001). Op. cit.
238 Number of fines and letters by DAMA to the industrial plant.

239w, metropol .gov.co.
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main mandate of the Metropolitan Area of the Aburra Valley. In fact,
environmenta control could eventualy bein contradiction withthemain
mandates of thisingtitution, which includethe planning and promotion of
activitiessuch astrangportation systems, publicinfrastructureand housing
projects*. Thus, itisnot surprising that stricter environmenta control isnot
undertaken and that stricter air regul ations have not been approved.

Ontheother hand, the representativesof theindustrial sector injurisdiction
of the Metropolitan Area of the Aburrd Valey consider that their
environmentd authority isingitutionaly unsableandinflexible. Theleve of
control exerted by an environmental authority isimportant asit affectsthe
environmenta investmentsby theindustry. Asamatter of fact, in Bogota
theinvesmentsof industrid plantsin pollution control arepositively affected
by the control activitiesof DAMA. That is, thoseinvestmentsgrow asthe
control activitiesof DAMA increase.

Severa componentsof theAir Pollution Prevention and Control Program
of Bogotaand the citiesand municipalitiesof theAburraValley are not
related to theenforcement of environmental standards. That isthe case of
central componentssuch asthe extended use of natura gasor theexpansion
of the massivetransportation systems. | n these cases, wherethe private
sector islargely involved and where there are not public subsidies, long
term sugtainability would belargely dependent onfinancia viability.

[11. Lessons and Recommendations

Thefollowing arethemainlessonsand recommendationsfromthiscasestudy:

» National air quality standardswere approved in 1982. The benefits,
efficiency and effectiveness of those standardshave not beenrigoroudy
eva uated. Since 1982, muchinformation hasbeen collected and research
has provided abetter understanding of thehed th effectsof air pollutants.
Thereis aneed to evaluate, update and complement the standards
approvedin 1982, inlight of thisnew information.

240HOYOS, O. (2002). Op. cit.
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L ocal emission standardswere devel oped in 2003 for the control of
fixed and mobile sourcesof air pollutionin Bogota. The regul ated sec-
tor, represented by ANDI?*.was consulted during the elaboration of
theregul ationsthat defined emission standardsfor fixed sources2. Other
stakeholders such as communities or NGOs were not called to
participate. Their absenceindicatesthat thereisroomtoincreasethe
transparency of the process of regulatory design. M easures should be
takento control the captureof theenvironmental agenciesby theregulated
sectors, and to ensure a balanced participation of all interested
stakehol dersduring theregulatory processes.

A series of air pollution prevention and control actions have been
implemented In Bogotdand Medellin. Theseinclude environmental
education, technology transfer, traffic restrictions, control activities, the
promotion of alternative fuels and massive transportation systems,
amongst others. However, governmenta effortsto evaluatetheimpact
of those actionson air quality have been very limited. Under those
circumstances, theenvironmenta agenciesof Bogotaand Meddlinlack
objectivebasisto determinethepriority level of different actionsandto
promotethem among the different socid actorsand stakeholders. The
continuation, the scope and the level of priority assigned to those
prevention and control actions should be based on theresultsof their
quantitativeevauation.

Not all of the actions that integrate the strategies for air pollution
prevention and control in Bogotaand Medellin areimplemented by the
environmental agencies of thosecities. Infact, projectsand actions
implemented by sectors such astransportation and energy could have
important benefitsin termsof urban air quality. Thisisthe case of the
mass vetrangportation systemsof Bogotaand Meddllin, therestrictions
intheuseof privatevehicles, thesurtaxeson gasoline, and thepromotion
of bicycle use and of fuels such as natural gas. In this respect,

241The National Association of Industries.

242 | nterviews with Mr. Arturo Sanchez Director of Environmental Quality of DAMA be-
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environmenta authoritiesshould be aware of the opportunitiesof those
actions, should evauatetheir environmenta benefitsand, if appropriate,
should contributeto their promotion.

Sinceitscreationin 1980, the Metropolitan Areaof theAburraValley
hasacted asaregional planner and promoter of development projects.
Thisincludestransportation, sanitation, infrastructure and housing
projects. Fifteen yearslater thisinstitution wasrestructured to undertake
additional functionsasenvironmental authority. There are potential
conflictsof interest betweenitstraditional responsibilitiesand the new
environmenta functionsthat thisinstitution hasbeen assigned. Under
these circumstances, thetransparency inthe decision making processes
related to the design animplementation of environmental control actions
might bejeopardized. Inthe case of DAMA of Bogotd, such conflicts
might aso be present asthisingtitution dependsonthelocd adminigration
which also promotes and develop such projects. In this last case,
however, thefact that DAMA doesnot directly promoteinfrastructure
projectswith potential effectsfor air pollutionlowerstherisk of this
typeof conflict. Legd reformsto minimizetherisk of conflictsof interests
within environmenta institutions should be proposed. Thosereforms
should a so assign respong bilitiesto other agencieswhich can contribute
to the prevention and control of air pollution (ECOPETROL, Ministry
of Energy, etc.).

Theeffectsof air pollution on hedlth havebeen gudiedin Bogota Negative
effectsof particulate mater (TSP) and NO, onrespiratory illnesseshave
beenreported inthiscity. However, most of thosestudies correspond to
sudents Magtersthesis. Empirica evidenceof theeffectsof air pollution
on human hedthisnot availablefor thecity of Meddlin. Thereisaneed
for additiond studiesthat investigatetheeffectsof air pollution on human
heathin Bogotaandin Mede lin. Thosestudiesshould be part of awide
andlong term governmenta programonair pollution prevention and con-
trol. Their resultsshould betakeninto consderation for thedesign of air
qudity objectivesinthesetwo cities. Drawing frominternationa studies
would beauseful start in providing information on health impacts, and
hence prioritizing which pollutantsshould betackledfirg.

The environmental authorities of Bogota and Medellin have made
important efforts to increase social awareness about air pollution
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problemsas described earlier. In Bogota, for example, most people
canrelaterespiratory illnesseswith air pollutior?® . The mass mediahas
a so contributed tothedissemination of informationrelated toair pollution.
Actionstoincreaseawarenessabout air pollution should be maintained;
especidly if citizens are expected to participate actively in the
development of air pollution control and prevention actions, such as
vehicleemissons evauation and traffic control measures.

In addition to environmental authorities, other instruments have
contributed to air pollution control and to increase public awareness.
Those are the cases of thejudiciary system, the mass mediaand the
General Attorney’sOffice. Theuseof legal actionsby NGO's, citizens
and communities hasincreased significantly during thelast decade.
Environmenta agenciesshould actively promote the use of theselegal
actions. Additiondly, the Office of the General Attorney and the mass
mediahave contributed to increase awareness about air pollution and
to supervisethe performance of environmental agencies.

Although Colombiainitiated air monitoring since 1967 and thereisa
relatively longtradition of air pollution control (Snce1982), information
related toair pollution management in Colombiaisscarce, disperseand,
in many cases, of poor quality. Thecontinuity of ingtitutiona effortshas
beeninterrupted and va uableinformation hasbeenlogt. Additiond efforts
should bemadeto build aningtitutional memory regarding pollution con-
trol programs.

243 MATURANA, J.G. (2000). Op. cit.
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