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Abstract

Today, mine reclamation is a key component to a successful mine plan. Most of the industrialized
nations have recognized the need to make mining activities relatively environmentally friendly, if
they want to continue to benefit from the economic gains from mineral resource development.
Countries such as the United States, Canada, Australia and South Africa are leaders in the field and
have implemented relatively sophisticated legislation to ensure environmentally correct mine
closure. These countries rely on a combination of strict control strategies and economic penalties
to ensure compliance.

Yet, from the firm's perspective, reclamation activities are counterproductive as they cut into
profits. In order to attract economic development and earn much needed economic capital, most
of the rest of the world, particularly the developing countries, lack effective mine closure
legislation. The traditional command and control type of legislation that is sometimes used is either
vague and therefore avoided, or not enforced appropriately, resulting in an undesirable level of
environmental degradation.

With the use of case studies from Brazil, this article shows that direct controls are effective in some
instances and not in others. It proposes that economic and financial tools may be more effective
than the traditional direct controls in getting firms to comply with environmental standards,
particularly in developing countries where environmental compliance is more difficult to achieve. It
explains the use of performance bonding as one type of economic incentive that has proven to be
an effective environmental policy in mine planning and closure.

The authors additionally push beyond the typical style of performance bonds to introduce a
flexible bonding and insurance system that allows governments to maintain strict environmental

This website utilizes technologies such as cookies to enable essential site functionality, as well as for
analytics, personalization, and targeted advertising. You may change your settings at any time or accept
the default settings. You may close this banner to continue with only essential cookies. Privacy Policy

Manage Preferences

Accept All

Reject Non-Essential



https://onlinelibrary.wiley.com/journal/14778947
https://onlinelibrary.wiley.com/toc/14778947/2001/25/4
https://doi.org/10.1111/j.1477-8947.2001.tb00768.x
https://onlinelibrary.wiley.com/authored-by/Kahn/James+R.
https://onlinelibrary.wiley.com/authored-by/Franceschi/Dina
https://onlinelibrary.wiley.com/authored-by/Curi/Adilson
https://onlinelibrary.wiley.com/authored-by/Vale/Eduardo
https://www.wiley.com/privacy

Google Scholar 4

Baumol, WJJ., Oates, W., 1992. The Theory of Environmental Policy. Cambridge University Press, Cambridge.

Google Scholar @

Bishop, R., 1978. Endangered species and uncertainty: The Economics of a Minimum Safe Standard. American
Journal of Agricultural Economics (60), 10-18.

Web of Science® & Google Scholar &

Chaves, A.P., 2000. Aspects of mine closure in Brazil. Ibero-American Workshop on Mine Closure, 25-29
September 2000, La Rabida, Huelva, Spain.

Google Scholar &

Damasceno, E.C., 2000. Reclamation of closed pit mines in metropolitan areas: Brazilian cases. Ibero-American
Workshop on Mine Closure, 25-29 September 2000, La Rabida, Huelva, Spain.

Google Scholar &

Departamento Nacional de Produg¢do Mineral (DNPM), 1991. Industrial production of gold, its polluting
potential and control methods. Technical Report. Belo Horizonte, Minas Gerais, Brazil.

Google Scholar 2

Franceschi, D., Kahn, J.R., 2001. Performance bonding as a continuous economic incentive for environmental
improvement (in press).

Google Scholar &

Instituto Brasileiro de Mineracao (IBRAM), 1992. Technical Report. Environmental Technical Commission,
Writing Work Group. Brasilia, Brazil, 126.

This website utilizes technologies such as cookies to enable essential site functionality, as well as for
analytics, personalization, and targeted advertising. You may change your settings at any time or accept
the default settings. You may close this banner to continue with only essential cookies. Privacy Policy

Manage Preferences

Accept All

Reject Non-Essential



https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%250ABarreto%252C%2BM.L.%252C%2B2000.%2BPanning%2Bfor%2Bgold%2Bin%2BBrazil%253A%2Bthe%2Bchallenges%2Bof%2Blegalization.%2BPhD%2BThesis%252C%2BPolytechnic%2BSchool%2Bof%2Bthe%2BUniversity%2Bof%2BS%25C3%25A3o%2BPaulo%252C%2BS%25C3%25A3o%2BPaulo%252C%2BBrazil.%250A&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D1992%26author%3DW.J.%2BBaumol%26author%3DW.%2BOates%26title%3DThe%2BTheory%2Bof%2BEnvironmental%2BPolicy&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&key=A1978EL75800002&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1477-8947.2001.tb00768.x&refDoi=10.2307%2F1240156&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D1978%26pages%3D10-18%26journal%3DAmerican%2BJournal%2Bof%2BAgricultural%2BEconomics%2B%252860%2529%26author%3DR.%2BBishop%26title%3DEndangered%2Bspecies%2Band%2Buncertainty%253A%2BThe%2BEconomics%2Bof%2Ba%2BMinimum%2BSafe%2BStandard&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&doiOfLink=10.2307%2F1240156&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%250AChaves%252C%2BA.P.%252C%2B2000.%2BAspects%2Bof%2Bmine%2Bclosure%2Bin%2BBrazil.%2BIbero%25E2%2580%2590American%2BWorkshop%2Bon%2BMine%2BClosure%252C%2B25%25E2%2580%259329%2BSeptember%2B2000%252C%2BLa%2BR%25C3%25A1bida%252C%2BHuelva%252C%2BSpain.%250A&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%250ADamasceno%252C%2BE.C.%252C%2B2000.%2BReclamation%2Bof%2Bclosed%2Bpit%2Bmines%2Bin%2Bmetropolitan%2Bareas%253A%2BBrazilian%2Bcases.%2BIbero%25E2%2580%2590American%2BWorkshop%2Bon%2BMine%2BClosure%252C%2B25%25E2%2580%259329%2BSeptember%2B2000%252C%2BLa%2BR%25C3%25A1bida%252C%2BHuelva%252C%2BSpain.%250A&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%250A%2BDepartamento%2BNacional%2Bde%2BProdu%25C3%25A7%25C3%25A3o%2BMineral%2B%2528DNPM%2529%252C%2B1991.%2BIndustrial%2Bproduction%2Bof%2Bgold%252C%2Bits%2Bpolluting%2Bpotential%2Band%2Bcontrol%2Bmethods.%2BTechnical%2BReport.%2BBelo%2BHorizonte%252C%2BMinas%2BGerais%252C%2BBrazil.%250A&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%250AFranceschi%252C%2BD.%252C%2B%250AKahn%252C%2BJ.R.%252C%2B2001.%2BPerformance%2Bbonding%2Bas%2Ba%2Bcontinuous%2Beconomic%2Bincentive%2Bfor%2Benvironmental%2Bimprovement%2B%2528in%2Bpress%2529.&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%250A%2BInstituto%2BBrasileiro%2Bde%2BMinera%25C3%25A7%25C3%25A3o%2B%2528IBRAM%2529%252C%2B1992.%2BTechnical%2BReport.%2BEnvironmental%2BTechnical%2BCommission%252C%2BWriting%2BWork%2BGroup.%2BBras%25C3%25ADlia%252C%2BBrazil%252C%2B126.%250A&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D1998%26author%3DJ.R.%2BKahn%26title%3DThe%2BEconomic%2BApproach%2Bto%2BEnvironmental%2Band%2BNatural%2BResources&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://www.wiley.com/privacy

Kahn, J.R., 2001. Characteristics and criteria for environmental decision-making: implications for materials
policy International Materials Assessment and Application Centre, United Nations Development Organization
(IMAAC/UNIDO), Rio de Janeiro, BR, http:www.centem.gov.brimaac.

Google Scholar &

Kahn, J.R., Stewart, S., O'Neill, R., Wolf, A., Bruins, J.R., 2001. A trade-off weighted index approach: integrating
economic and ecological analysis. Paper presented at Watershed Symposium. Chevy Chase, MD, January.

Google Scholar &

Neves, C.A.R., 1999. Financial compensation for the exploration of mineral resources. Itinerant meeting of
the Mineradores cities Il. Association of the Mineradores of Minas Gerais. Ouro Preto, Brazil.

Google Scholar @

Peiter, C., Villas Boas, R.C., Shinya, W., 2000. The Stone Forum: implementing a consensus building
methodology to address impacts associated with small mining and quarry operations. Natural Resources

Forum 24 (1), 1-9.

Google Scholar &

Rezende, M.L., 2000. Financial assurance for mine reclamation and the closure plans. Ibero-American
Workshop on Mine Closure, 25-29 September, 2000, La Rabida, Huelva, Spain.

Google Scholar 4

Tietenberg, T.H., 2000. Environmental and Natural Resource Economics. Harper Collins Publishers, New
York, NY.

Web of Science® & Google Scholar &

Vilhena, C.A.F., 1997. Brazil's minerals policy. Resources Policy 23 (1/2), 45-50.

Web of Science® &  Google Scholar &

This website utilizes technologies such as cookies to enable essential site functionality, as well as for
analytics, personalization, and targeted advertising. You may change your settings at any time or accept
the default settings. You may close this banner to continue with only essential cookies. Privacy Policy

Manage Preferences

Accept All

Reject Non-Essential



https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1477-8947.2001.tb00768.x
http://www.centem.gov.br/imaac
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%250AKahn%252C%2BJ.R.%252C%2B2001.%2BCharacteristics%2Band%2Bcriteria%2Bfor%2Benvironmental%2Bdecision%25E2%2580%2590making%253A%2Bimplications%2Bfor%2Bmaterials%2Bpolicy%2BInternational%2BMaterials%2BAssessment%2Band%2BApplication%2BCentre%252C%2BUnited%2BNations%2BDevelopment%2BOrganization%2B%2528IMAAC%252FUNIDO%2529%252C%2BRio%2Bde%2BJaneiro%252C%2BBR%252C%2Bhttp%253Awww.centem.gov.brimaac.%250A&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%250AKahn%252C%2BJ.R.%252C%2B%250AStewart%252C%2BS.%252C%2B%250AO%2527Neill%252C%2BR.%252C%2B%250AWolf%252C%2BA.%252C%2B%250ABruins%252C%2BJ.R.%252C%2B2001.%2BA%2Btrade%25E2%2580%2590off%2Bweighted%2Bindex%2Bapproach%253A%2Bintegrating%2Beconomic%2Band%2Becological%2Banalysis.%2BPaper%2Bpresented%2Bat%2BWatershed%2BSymposium.%2BChevy%2BChase%252C%2BMD%252C%2BJanuary.%250A&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D1999%26author%3DC.A.R.%2BNeves%26title%3DFinancial%2Bcompensation%2Bfor%2Bthe%2Bexploration%2Bof%2Bmineral%2Bresources&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D24%26publication_year%3D2000%26pages%3D1-9%26journal%3DNatural%2BResources%2BForum%26issue%3D1%26author%3DC.%2BPeiter%26author%3DR.C.%2BVillas%2BBoas%26author%3DW.%2BShinya%26title%3DThe%2BStone%2BForum%253A%2Bimplementing%2Ba%2Bconsensus%2Bbuilding%2Bmethodology%2Bto%2Baddress%2Bimpacts%2Bassociated%2Bwith%2Bsmall%2Bmining%2Band%2Bquarry%2Boperations&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&doiOfLink=10.1111%2Fj.1477-8947.2000.tb00924.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%250ARezende%252C%2BM.L.%252C%2B2000.%2BFinancial%2Bassurance%2Bfor%2Bmine%2Breclamation%2Band%2Bthe%2Bclosure%2Bplans.%2BIbero%25E2%2580%2590American%2BWorkshop%2Bon%2BMine%2BClosure%252C%2B25%25E2%2580%259329%2BSeptember%252C%2B2000%252C%2BLa%2BR%25C3%25A1bida%252C%2BHuelva%252C%2BSpain.%250A&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&key=000086456100005&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1477-8947.2001.tb00768.x&refDoi=e_1_2_1_16_1%3AISI&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2000%26author%3DT.H.%2BTietenberg%26title%3DEnvironmental%2Band%2BNatural%2BResource%2BEconomics&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&key=A1997XW71000007&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1477-8947.2001.tb00768.x&refDoi=e_1_2_1_17_1%3AISI&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D23%26publication_year%3D1997%26pages%3D45-50%26journal%3DResources%2BPolicy%26issue%3D1%252F2%26author%3DC.A.F.%2BVilhena%26title%3DBrazil%2527s%2Bminerals%2Bpolicy&doi=10.1111%2Fj.1477-8947.2001.tb00768.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://www.wiley.com/privacy

ABOUT WILEY ONLINE LIBRARY

Privacy Policy
Terms of Use
About Cookies

Manage Cookies
Accessibility

Wiley Research DE&I Statement and Publishing Policies

HELP & SUPPORT

Contact Us
Training and Support
DMCA & Reporting Piracy

Sitemap

OPPORTUNITIES

Subscription Agents

Advertisers & Corporate Partners

CONNECT WITH WILEY

The Wiley Network

Wiley Press Room

Copyright © 1999-2025 John Wiley & Sons, Inc or related companies. All rights reserved, including rights for text and data mining and training
of artificial intelligence technologies or similar technologies.

WILEY

This website utilizes technologies such as cookies to enable essential site functionality, as well as for

analytics, personalization, and targeted advertising. You may change your settings at any time or accept
the default settings. You may close this banner to continue with only essential cookies.



https://www.wiley.com/privacy
https://onlinelibrary.wiley.com/terms-and-conditions
https://onlinelibrary.wiley.com/cookies
https://onlinelibrary.wiley.com/accessibility
https://onlinelibrary.wiley.com/publishing-policies
https://hub.wiley.com/community/support/onlinelibrary
https://www.wiley.com/customer-success/wiley-online-library-training-hub
https://onlinelibrary.wiley.com/dmca-notification-policy
https://onlinelibrary.wiley.com/sitemap
https://onlinelibrary.wiley.com/agents
https://onlinelibrary.wiley.com/advertisers
https://www.wiley.com/network
https://newsroom.wiley.com/
https://www.wiley.com/
https://www.wiley.com/
https://www.wiley.com/privacy

