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1 INTRODUCTION
The short- and long-term use, management, and preservation of biodiversity have always had strong economic implications (Costanza et al, 1997). One of the issues has been the lack of an accurate or comprehensive method for evaluating the current or future positive impacts on the economy. One of the most complex and relevant conservation issues is the need to assign an economic value to biodiversity, the use and management of a particular species, or the preservation of a specific area or ecosystem (Costanza et al, 1997). When a mechanism is established to allocate an economic resource to the use of biodiversity that benefits the local inhabitants, public policies and biodiversity conservation strategies will have a better chance to remain in the long term (Wang et al, 2022).
The methodologies for directly evaluating the effect of the use and exploitation of a species or site on the economy have made good progress and have been implemented in different places (Bovarnick et al, 2010; van der Ploeg et al, 2010). On the other hand, they still have shortcomings related to indirect uses, although progress has been made in recent years (Balmford et al, 2015). We believe there is still a gap in the evaluation of the local economy of a place or region obtaining indirect revenues from a set of activities associated with biodiversity that occur along with other economic activities that boost and diversify the local tourist offer (Snyman and Bricker, 2019).
Population centers that obtain profits from biodiversity-related activities have not been systematically considered in standard assessments, especially if they are not so close geographically. The most common assessments are carried out by quantifying the economic impact of each of these activities separately, such as the sighting of a particular species (e.g., whale shark, whale, sea lion, monarch butterfly; Rowat and Endelhardt, 2007; Monterrubio et al, 2013; Cisneros-Montemayor, 2020).
In regions where a set of activities associated with biodiversity converge, economic relations are not isolated (they don’t occur as separate events) but are shared, not only with biological variables but also with different economic and social activities (Spenceley et al, 2017; Snyman and Bricker, 2019). An in-depth quantification of profits obtained from the economic activities directly associated with biodiversity and other indirect or secondary activities carried out in particular populations or regions has not been conducted. The theory of the development or growth poles in national and regional economic development, first described by Francois Perroux in the sixties, highlights the importance of industrialization processes for regional and local economic development from the center to the periphery of cities. Likewise, Boisier (1976) emphasized that the scheme of partial development at the periphery with induction of the center aiming to exploit natural resources generates regional development entities supported by financial royalties from exploiting natural resources under a more extractive approach (oil, natural gas, and mining). However, these conceptions overlook the role of regional biodiversity as a trigger in the profit escalation processes and their potential socio-economic importance in planning and regional development.
The lack of this economic perspective results in an incomplete picture of the economic income obtained by the population of urban centers as a result of the set of direct and indirect biodiversity-related activities. This quantification of the economic income in these localities is what we are presenting as Biodiversity Royalties.
2 DEFINITIONS
Introducing the reader to the biodiversity royalties concept requires defining some concepts.
2.1 Activities associated to the biodiversity use (ACABIO)
Biodiversity is directly or indirectly used in different ways. We have defined each of these activities as a bioeconomic activity associated with biodiversity use that produces a quantifiable economic revenue–Activities Associated with Biodiversity Use (ACABIOs).
ACABIOs comprise activities ranging from visiting a protected natural area (Gulf of California islands, Yosemite National Park) to sighting one or more species (whale sharks, whales, and birds) or indirect uses of a given species (fishing and release of fish). All these cases involve management that directly obtains a fee for the right to carry out the activity (Spenceley et al, 2017).
In addition to directly generating an economic income from these activities as such, ACABIOs also give rise to secondary economic activities indirectly associated with them. The direct type of economic revenue has been measured in different ways and using various methodologies. The ACABIOs also yield economic revenues deemed external because they are not directly reflected in the immediate area of economic influence where the activity is carried out and for being related to economic income from other activities, so these cannot be easily evaluated. The exception is when a locality is associated with a given ACABIO, so the total primary economic revenues can be easily associated with it, although it is not necessarily the case for the secondary economic revenues. When several ACABIOs take place close to a locality, this locality obtains economic revenues from direct spending by ACABIO users, but these profits cannot be associated with any particular ACABIO. Within this scheme, it is the synergy of several ACABIOs that yields local economic revenues.
The profits from a set of ACABIOs in the localities near these activities become the economic driver. As a result, these sources of income—which have not traditionally been linked to ACABIOs—sustain the economy of the local urban centers. This is what we have coined as Biodiversity Royalties.
2.2 Town with biodiversity economy (TOBIECO)
Urban centers associated with biodiversity-related activities (towns with biodiversity economy–TOBIECOs) are those localities in which a major part of their economy is related to at least one ACABIO. When TOBIECOs have a portfolio of ACABIOs within a geographic and temporal buffer, the economic contribution of ACABIOs allows the local inhabitants to obtain sustained economic revenues throughout the year. This implies that as the ACABIOs portfolio becomes wider, the TOBIECO will become more economically viable over time, with increasing resources in the long term due to more opportunities of different sorts. In other words, the TOBIECO will gain more biodiversity royalties derived from ACABIOs throughout the year. The portfolio of opportunities not only provides economic diversity to the population receiving economic revenues but also offers a broad range of activities for users.
2.3 Common concept of royalty
Typically, a royalty is conceived as the payment made to the owner of any intellectual property right, whether copyright, trademark, or know-how, in exchange for the right to use or exploit it, or to the government for the right to use or exploit certain—usually non-renewable—natural resources, for example, mining (Anderson, 1997). In the case addressed here, the term is applied under the principle that no one owns biodiversity; however, the local inhabitants can be the recipients of revenues from rational, controlled, and planned use.
3 DISCUSSION
From Economics, various methodologies and techniques have been developed to assign approximate economic values since many natural resources have no market value as such, and it isn’t determined way by the market system in a comprehensive way (Sarkar, 2005; Osorio, 2006). Examples of the methodologies and techniques developed for the economic valuation of nature are the payment for environmental or ecosystem services and the transfer of benefits, among others (de Groot et al, 2012).
The evaluation of the profits (revenues) derived from protected areas quantifies only the direct profits, such as entrance fees (at the cash register) or those charged by service providers such as guides and boatmen, as well as the fees for lodging and catering within the area or related to activities associated with biodiversity. All these activities are commonly considered for estimating the revenues from an activity associated with biodiversity. In all cases, there is a TOBIECO, which may be located kilometers away, which serves as the “distribution” center for the different ACABIOs and is the actual recipient of environmental royalties, ultimately being the entity directly receiving most of the profits.
Nature tourism has one or more ACABIOs as final products, giving rise to an economic market around them with benefits for different sectors of the related populations (Buckley, 2011; Cisneros-Montemayor et al, 2020). These are frequently combined with other types of activities, such as Sun + beach, cultural, or social destinations. The key aspect is that the TOBIECO receives economic resources associated with ACABIOs and other types of activities, with its anchor products related to biodiversity. Therefore, if ACABIOs were not carried out, this source of income would not exist on that site, regardless of the other activities that are supplementary or secondary to ACABIOs. For example, wildlife tourism contributed approximately USD 120.1 billion to the global GDP in 2018 (WTTC, 2019).
Protected areas are frequently the target of nature tourism (Snyman and Bricker, 2019). These areas are of great interest to visitors, and some would even agree to pay a fee or tax for visiting these areas; however, this resource is not directly allocated to the protected area (Malavasi and Malavasi, 2004). In contrast, the highest economic revenue reaches TOBIECOs directly, that is, directly from users to the group of people that provide services or organize activities. However, these revenues are not directly linked as the product of a biodiversity-related activity, as under this context, it is assumed that biodiversity requires an “investment from all the society.”
In the transfer of benefits and payment for environmental or ecosystem services, the quantification of economic resources received by the TOBIECO is evaluated as a benefit directed from biodiversity to humans. On the other hand, biodiversity royalties shall quantify and include anthropogenic (human) activities outside the ACABIO that provide benefits to the inhabitants in the region, contributing to local economic wellbeing through an activity associated with biodiversity while reducing the pressure on it. In the case of biodiversity royalties, the quantification of economic valuation is directed from human beings to biodiversity.
Biodiversity and the economic and social costs associated with the environment are usually considered incompatible and even unvalued in biological and conservation terms. In TOBIECOs, the effect of ACABIO is usually underestimated, and the existence of biodiversity royalties is denied. As a result, the sector that obtains profits within the TOBIECO has a marginal commitment to the ACABIOs, and there is no economic return Rosenberger and Loomis, 2003
AUTHOR CONTRIBUTIONS
All authors listed have made a substantial, direct, and intellectual contribution to the work and approved it for publication.
ACKNOWLEDGMENTS
María Elena Sánchez-Salazar translated the manuscript into English. AGM-G thanks to Consejo Nacional de Humanidades, Ciencias y Tecnologías for the postdoctoral fellowship (CVU 204067).
PUBLISHER’S NOTE
All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
REFERENCES
 Anderson, O. L. (1997). Royalty valuation: Should royalty obligations be determined intrinsically, theoretically, or realistically?Nat. Res. J. 37, 611–693. 
 Balmford, A., Green, J. M. H., Anderson, M., Beresford, J., Huang, C., Naidoo, R., et al. (2015). Walk on the wild side: Estimating the global magnitude of visits to protected areas. PLoS Biol. 13, e1002074. doi:10.1371/journal.pbio.1002074
 Boisier, S. (1976). La teoría de los polos de crecimiento en las estrategias de desarrollo regional en América Latina. Curso de Planificación Regional del Desarrollo No. 7, Santiago, 24 mayo-17 diciembre 1976. Colecciones CEPAL. Available at: https://repositorio.cepal.org/handle/11362/33633 (Accessed April 08, 2023). 
 Bovarnick, A., Fernandez-Baca, J., Galindo, J., and Negret, H. (2010). Financial sustainability of protected areas in Latin America and the caribbean: Investment policy guidance. UNDP-TNC. Available at: https://www.undp.org/publications/financial-sustainability-protected-areas-latin-america-and-caribbean (Accessed March 25, 2023). 
 Brown, (2019). WTTC. World travel and tourism council. The Economic Impact of Global Wildlife Tourism. Available at: https://wttc.org/news-article/global-wildlife-tourism-generates-five-times-more-revenue-than-illegal-wildlife-trade-annually (Accessed February 14, 2023).445–482. 
 Buckley, R. (2011). Tourism and environment. Annu. Rev. Environ. Resour. 36, 397–416. doi:10.1146/annurev-environ-041210-132637
 Cisneros-Montemayor, A. M., Townsel, A., Gonzales, C. M., Haas, A. R., Navarro-Holm, E. E., Salorio-Zuñiga, T., et al. (2020). Nature-based marine tourism in the Gulf of California and Baja California Peninsula: Economic benefits and key species. NRF 44, 111–128. doi:10.1111/1477-8947.12193
 Costanza, R., d’Arge, R., de Groot, R. S., Farber, S., Grasso, M., Hannon, B., et al. (1997). The value of the world's ecosystem services and natural capital. Nature 387, 253–260. doi:10.1038/387253a0
 de Groot, R., Brander, L., van der Ploeg, S., Costanza, R., Bernard, F., Braat, L., et al. (2012). Global estimates of the value of ecosystems and their services in monetary units. Ecosyst. Serv. 1, 50–61. doi:10.1016/j.ecoser.2012.07.005
 Malavasi, U. C., and Malavasi, M. M. (2004). Awareness of a conservation unit: A Brazilian case study. J. Nat. Cons. 12, 137–140. doi:10.1016/j.jnc.2003.08.004
 Monterreubio, J. C., Rodriguez, G., and Mendoza-Ontiveros, M. M. (2013). Social benefits of ecotourism: The monarch butterfly reserve in Mexico. Enlightening tour. A Pathmaking J. 3, 105–124. 
 Osorio, M. J. D. (2006). El método de Transferencia de beneficios para la valoración económica de servicios ambientales: Estado del arte y aplicaciones. Semest. Económico 9, 107–124. 
 Rosenberger, R. S., and Loomis, J. B. (2003). “Benefit transfer,” in A primer on nonmarket valuation. The economics of non-market goods and resources ed . Editors P. A. Champ, and K. J. Boyle (Berlin, Germany: Springer).
 Rowat, D., and Engelhardt, U. (2007). Seychelles: A case study of community involvement in the development of whale shark ecotourism and its socio-economic impact. Fish. Res. 84, 109–113. doi:10.1016/j.fishres.2006.11.018
 Sarkar, S. (2005). Biodiversity and environmental philosophy: An introduction. New York, United States: Cambridge University Press. 
 Snyman, S., and Bricker, K. S. (2019). Living on the edge: Benefit-sharing from protected area tourism. J. Sust. Tour. 27, 705–719. doi:10.1080/09669582.2019.1615496
 Spenceley, A., Snyman, S., and Eagles, P. (2017). “Guidelines for tourism partnerships and concessions for protected areas: Generating sustainable revenues for conservation and development,” in Report to the secretariat of the convention on biological diversity and IUCN (Gland, Switzerland: IUCN), 91. 
 van der Ploeg, S., de Groot, R. S., and Wang, Y. (2010). The TEEB valuation database: Overview of structure, data and results. Wageningen, Netherlands: Foundation for Sustainable Development. 
 Wang, Y., Fahad, S., Wei, L., Luo, B., and Luo, J. (2022). Assessing the role of financial development and financial inclusion to enhance environmental sustainability: Do financial inclusion and eco-innovation promote sustainable development?Front. Environ. Sci. 10, 1056478. doi:10.3389/fenvs.2022.1056478
Conflict of interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2023 Monroy-Gamboa, Álvarez-Castañeda and Beltrán Morales. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.




OPS/images/crossmark.jpg
©

|





OPS/xhtml/nav.xhtml
Contents

		Cover

		Biodiversity royalties: a different approach in bioeconomy		1 Introduction

		2 Definitions		2.1 Activities associated to the biodiversity use (ACABIO)

		2.2 Town with biodiversity economy (TOBIECO)

		2.3 Common concept of royalty





		3 Discussion

		Author contributions

		Acknowledgments

		Publisher’s note

		References









OPS/images/cover.jpg
& frontiers | Frontiers in Environmental Science






OPS/images/logo.jpg
& frontiers | Frontiers in Environmental Science





