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APPENDIX S1

The global magnitude of ecotourism versus official aid for conservation

Travel and tourism is commonly cited as the largest business activity in the world (TIES [The International Ecotourism Society] 2006), but estimates as to the size of the ecotourism sector and how much developing countries earn from ecotourism, are highly uncertain, due to a lack of consensus on what constitutes ecotourism and a paucity of reliable economic data, particularly for developing countries. To develop our own estimate, we used the following information and assumptions: (1) the World Travel and Tourism Council’s (WTTC 2007) estimate of global visitor exports (expenditures by international visitors on goods and services in receiving countries) in 2007 (US$ 968.1 × 109); (2) the proportion of total 2007 travel and tourism demand within the non-OECD countries (22.9%), which is our proxy for the share of visitor exports in developing countries (WTTC 2007); and (3) a survey by the US Department of Commerce (Anon. 2002; TIES 2006) identifying 13% of USA outbound travellers as ecotourists, a proportion we applied to total visitor exports. The 13% figure is the sum of three classes of tourists: 5% list ‘environmental/ecological sights’ as their main objective, 5% list ‘camping/hiking’ and 3% list ‘hunting/fishing’ as their objectives. It might be argued that only the first category should be counted as strict-sense ecotourists, but this does not overturn the general conclusion that there appears to be a great deal of money spent in this sector in developing countries. The category Visitor Exports does not include spending on ecotourism by the residents of receiving countries. Thus, US$ 968.1 × 109 × 22.9% × 13% = US$ 28.8 × 109. The 2010 WTTC (2010) estimate of visitor exports is slightly higher, US$ 1.09 × 1012, but this report does not break down tourist demand by country.  

We calculated the spending on conservation projects in the developing world by official aid agencies and the United Nations (UN) Global Environment Facility (GEF). In Table 3 in Pearce (2007), total UN GEF expenditures from 1991–2002 (12 years) for biodiversity were US$ 1486 million (not counting co-financing), resulting in an annual expenditure of US$ 123.8 million, which we rounded to US$ 124 million. Annual expenditures by the top six donors from 1998 to 2000 ranged from US$ 38 million to US$ 240 million. The sum thus ranged from US$ 162–364 million. Pearce (2007) estimated a more broadly defined GEF annual expenditure figure of US$ 315 million, which included co-financing, and chose an ‘arbitrary compromise’ figure of US$ 100 million for donor expenditures, which resulted in a higher figure of US$ 415 million. Some unknown portion of co-financing might come from recipient countries, which we wished to exclude. 

As can be seen by the quality of the data available, there is a great need to quantify the size and distribution of ecotourism revenues and profits across the developing world, with special attention to high-biodiversity areas. Nonetheless, note that if we found that our protocol had overestimated revenues by as much as an order of magnitude, this would still lead us to conclude that only 1% of revenues would be sufficient to match official conservation transfers. In summary, there appears to be a lot of money flowing from developed to less-developed countries for the purpose of ecotourism, however narrowly or widely the term is defined.

APPENDIX S2

Protected areas of Tambopata

The protected areas of Tambopata (Tambopata National Reserve [TNR]; Bahuaja Sonene National Park [BSNP]) and their respective buffer zones can trace their origins back to 1977, when a private 5500 ha forest reserve located alongside a newly established ecotourist lodge called Explorer’s Inn was gazetted as the Tambopata Reserve Zone (TRZ) (Resolución Ministerial 0001-77-AG/DGFF) (Tovar & Valdez 1995). Biodiversity research undertaken in the TRZ, in another private reserve nearby, and in other locations along the Tambopata, Madre de Dios and Heath rivers, much of it subsidized to some degree by ecotourism lodges offering free or cheap overnight rates and logistical support to visiting researchers, subsequently revealed high species and habitat diversity in the area 


(Paulson 1985; Foster et al. 1994; Tovar & Valdez 1995; Duellman 2005) ADDIN EN.CITE . This prompted a lobbying campaign that ultimately resulted in the establishment of first the Pampas del Heath National Sanctuary (PHNS) in 1983, which protected the only humid tropical savannahs in the country, and subsequently the Tambopata-Candamo Reserved Zone in 1990 (TCRZ; Resolución Ministerial 032-90-AG/DGFF), which subsumed the TRZ 


(Foster et al. 1994; Yu et al. 1997) ADDIN EN.CITE . A Reserved Zone designation is designed to be a temporary status until the relevant environmental and socioeconomic studies can be undertaken to identify the location and extent of final designation areas which permit various levels of access to natural resources. Thus, in 1996, part of the TCRZ was joined to the PHNS to form the BSNP (Decreto Supremo 012-96-AG). National Park designation permits no access except to native peoples with historical rights and occasionally researchers and tourists under special circumstances (for example white-water rafters). Further sectors were added to the BSNP in 2000 to attain its current size of 10 914 km2. Other sectors of the TCRZ were allocated in 2000 to the TNR (2747 km2). A National Reserve designation allows the extraction of certain natural resources (for example Brazil nuts) under management plans. The remainder of the Reserved Zone was designated as buffer zone, including all areas that had been settled before 1993, which permits general access for agricultural and extractive activities. 

In 2000, a bi-national transboundary conservation strategy, known as the Vilcabamba-Amboró Conservation Corridor (VACC, Fig. S1), encompassing 297 962 km2 of species-rich montane and lowland tropical forest habitats, was initiated by the governments of Peru and Bolivia, with financing for conservation and development projects provided by bilateral and multilateral donors (CEPF [Critical Ecosystem Partnership Fund] 2005). The underlying objective of the VACC is to conserve an intact corridor in the Tropical Andes, which has been designated a biodiversity hotspot (Myers et al. 2000) due to its combination of high biodiversity value coupled with threats from human activities such as road construction, mining, energy projects, immigration and agricultural expansion. The TNR and BSNP are priority areas within the corridor and share a boundary with the Madidi National Park in Bolivia. 

APPENDIX S3

Other land uses in Tambopata

In addition to public protected areas and ecotourism, the Tambopata area is characterized by six other major land-uses: (1) swidden agriculture; (2) cattle ranching; (3) Brazil nut extraction; (4) selective timber extraction; (5) alluvial gold mining; and (6) private reserves. Swidden agriculture and cattle ranching are undertaken on privately controlled, largely titled lands, most of which are close to the regional capitol Puerto Maldonado. Extraction of Brazil nuts, gold, and timber is undertaken on state-owned land that has been granted as concessions to private users, including local families, small- and medium-sized businesses, and conservation-oriented non-governmental organizations, renewable for periods of up to 40 years. Logging and gold mining are the two largest generators of revenue in Madre de Dios, estimated at US$ 200 million yr-1 and US$ 80 million yr-1, respectively, and together employ 20 000 people (GOREMAD [Gobierno Regional Madre de Dios] 2005). The agriculture and cattle ranching sectors in Tambopata are small and geared towards both subsistence and supplying the 50 000 people who live in Puerto Maldonado. Nonetheless, even now, the majority of foodstuffs consumed in Puerto Maldonado are trucked in from the coastal or Andean regions of Peru. It is uncertain whether an export agricultural industry will materialize in Tambopata after the Interoceánica Sur Highway (IOS) is completed or whether low-cost imports will substitute for local production. What is certain is that the IOS has already fuelled immigration to Tambopata from the impoverished Peruvian highlands, which is beginning to drive a new wave of subsistence-based deforestation. 

APPENDIX S4

Ecotourism growth in Tambopata and the concessions system

The first two ecotourism lodges in Tambopata were established in the late 1970s 


(Tovar & Valdez 1995; Yu et al. 1997; Duellman 2005) ADDIN EN.CITE . The number of tourist visitors to the area grew during the 1980s, but fell away between 1989 and 1993, due to domestic terrorist incidents and a cholera outbreak in coastal areas of the country (Fig. S2). Ecotourism in Tambopata did not begin to grow strongly until 1995, when these threats had passed. Since 1995, the industry has grown at a mean annual rate of 20% ± 12%, despite a mild downturn between 2000–2003, due to national political and economic instability followed by the 9/11 terrorist attacks in New York in 2001, which significantly affected tourism travel worldwide (Fig. S2) (Ito & Lee 2005). 

The growth of ecotourism in Tambopata derives principally from the area’s proximity to Cusco, only a 35-minute scheduled flight away. Cusco is the principal tourist destination in Peru, attracting in excess of 500 000 visitors in 2006 to cultural sites such as Machu Picchu and for adventure tourism activities in the Andes mountains, such as hiking, white-water rafting and mountain biking. The majority of visitors to Tambopata are from North America (40%) and Europe (40%) who add a short low-cost two-night visit to the rainforest as an extension to their main tour of the country. Only a few keen birdwatchers make Tambopata their principal destination, attracted to the large number of rare and endemic species in the area (Lloyd 2004). 

In Tambopata there are three types of ecotourism establishment: (1) lodges with a 20–100 bed capacity, which cater for 95% of visitors; (2) research stations with 6–30 beds (4%); and (3) rural guesthouses (casas de hospedaje) which are managed by local families (1%). Lodges and research stations are managed by licensed tour operators, whereas the rural guest houses largely operate in the informal economy. Some of the official tour operators manage up to three lodges. For simplicity, we collectively term all establishments lodges. In addition, there are two open-access campsites on the Tambopata river used by multiple lodges (Fig. 1, main text). 

The majority of lodges cluster in two areas bordering the TNR, one on the Tambopata river (n = 18) and the other on the Lower Madre de Dios River (n = 13) (Fig. 1, main text). These clusters have developed as a combined result of the short travel window after the usual midday arrival of scheduled flights and the locations of the five oxbow lakes, which are natural destinations for guided forest walks. The lakes are home to charismatic wildlife such as giant otters (Pteronura brasiliensis) and hoatzins (Opisthocomus hoazin). The lodges that comprise these clusters have developed in close proximity to local populations and infrastructure. On average they were within 1 km (range 0.5–5 km) of a settlement (homestead or village), within 15 km (9–22 km) of the IOS, and within 8 km (2–14 km) of a secondary road or associated deforested areas used for agriculture. Four small lodges are located close to Puerto Maldonado, the provincial capital, along existing roads (Fig. 1, main text) and are surrounded by an agricultural and degraded forest patchwork landscape. Three outlying lodges (one of which is legally within Bolivia but operates from Puerto Maldonado) and the two aforementioned campsites are located within protected areas, away from roads and settlements, and close to large clay-licks (collpas) that are used by hundreds of parrots and macaws (Brightsmith & Munoz-Najar 2004) and are therefore a wildlife spectacle that attract specialist tourist groups. These clay-licks were used by tourists who can spend at least four days in Tambopata.

Prior to 2002, there were several options open to a lodge owner with respect to controlling land. Owners could (1) settle an area of intact, unclaimed forest strategically located near to the protected area, and subsequently petition the government for an agricultural land title in the owner’s name, (2) purchase a pre-existing agricultural title, or (3) ally themselves with a native community (most of which were granted land titles in the 1970s) or a non-native settler community, under some form of benefit-sharing agreement (Yu et al. 1997). Due to historical distrust amongst both native communities and local settlers towards private business, only two long-lasting joint ventures were successfully developed before 2004, one between the Posada Amazonas lodge and the Native Community of Infierno (Stronza 2000) and the other between the Sandoval Lake lodge and the local mestizo community that settled the lake margins in the 1970s and 1980s. The rest of the industry opted for the agricultural title route, even though titled lands were limited to small areas (c. 30 ha) and short river frontages (a few hundred metres) were expensive in both time and money, and required at least a hectare of forest to be converted to agriculture. Accordingly, by 2002, the tourism sector in Tambopata only controlled a dispersed 3626 ha of titled land.

The reformed wildlife and forestry law of 2000 (Anon. 2000, 2001) introduced a comprehensive system of concessions allowing private business to lease public forest outside of protected areas for extraction of timber and non-timber forest products (such as Brazil nuts), reforestation, outright conservation and ecotourism for renewable 40-year terms. In 2001, the Los Amigos Conservation Concession (135 832 ha), located 100 km north-west of Puerto Maldonado, was the first of its kind to be authorized under the new law (SPDA [Sociedad Peruana de Derecho Ambiental] 2007). This was followed, in 2002, by many hundreds of Brazil nut concessions and timber concessions that now cover 2.0 × 106 ha of forest in Madre de Dios. (It should be noted that such land reforms were not initially welcomed by many locals, and the introduction of fees for timber concessions provoked days of riots and one death.) More than 100 of the aforementioned Brazil nut concessions were allocated to the TNR/BSNP complex and their buffer zones, some of which were purchased from the original holders by lodge owners as a means of controlling land. In 2004, the first ecotourism and conservation concessions in Tambopata were granted (SPDA 2007), providing lodge owners a cheaper mechanism to capture and control forest around their operations. Some lodges have invested in concessions to gain control of strategic lands bordering rivers, lakes and access routes to collpas, and in some cases have managed to exclude competitors. By early 2008, lodge-controlled land had grown to 48 636 ha. An ecotourism concession located within the TNR was granted to one lodge for the first time in 2005, and in the next few years, this protected area will be successively opened to more such ecotourism concessions. 

APPENDIX S5

Depreciation protocol

Multi-year depreciation data of capital goods for the period 2000–2006 were made available by six lodges, though in some cases, data for one or more years were missing. In these cases, we interpolated missing values. Four of these lodges and five others also provided information on the total sunk investment costs pertaining to initial construction of buildings and purchase of transportation equipment and other capital goods. A salvage rate of 0% after a life expectancy of 30 years was used for buildings. The corresponding rates and life expectancies for furniture was 20% and 10 years; for vehicles, boats and outboard motors, 20% and six years; and for all other items, 20% and four years. The mean life expectancy of all sunk-investments was calculated to be 20 years. This figure was used to depreciate estimated sunk investments for all other lodges. Amortization expenses were lumped with interest payments as they are similar in nature. 

APPENDIX S6

Airline and government income

Airline income

The common departure point of all tourists visiting Tambopata is Cusco (CUS), and all tourists arrive in Puerto Maldonado (PEM) by scheduled airliner. A manager from the airline LAN Peru, which has a 70% market share on the CUS to PEM route, provided data on the three most common fare structures and volumes in 2005 for the journey: CUS-PEM-CUS: US$ 88.06 (5%), US$ 118.00 (35%) and US$ 142.80 (60%), for an average fare of US$ 131. We extrapolated these data to the competing airline, Aero Condor, and calculated revenues by multiplying the average fare against the 2005 tourist volume. Ninety-nine per cent of the revenues were classified as accruing nationally, with the remaining 1% assigned locally to represent the tourists who purchase their tickets in PEM. We also assume here that the net profit of LAN Peru in 2005 for this route is equal to that of the parent company LAN (i.e. 5.8% of revenues; USSEC [US Securities and Exchange Commission] 2006) and is equal to profits experienced by Aero Condor. This is likely an underestimate of true profits on this route, as LAN’s near monopoly has allowed it to increase fares substantially, and the flight itself is short. 

Government income

Government income based on entrance fees charged to lodges and tourists for using the TNR was based on information provided by the state parks agency, Instituto Nacional de Recursos Naturales (INRENA) (2005 = US$ 208 560). Of this, the portion that covered the 2005 budget of the TNR administration (an INRENA office in PEM) was classified as local (low leakage), and the remainder was classed as national (ex-local). Government income from airport taxes paid by each tourist on the route CUS-PEM-CUS were calculated based on the following amounts charged by the Peruvian National Commercial Aviation Corporation (CORPAC) in 2005: CUS-PEM = US$ 4.28; PEM-CUS = US$ 3.47. The former was classed as national (ex-local), as the transaction took place in Cusco, whilst the latter was correspondingly classed as local but high leakage, because the funds are centralized in the Peruvian capital Lima.

APPENDIX S7

The role of subsidies for ecotourism

An illustrative example of how grants and low-interest loans have been used by ecotourism operators (Table S1) is given by the experience of the Ese’eja Native Community of Infierno (NCI), which in 1976 was granted legal rights over 9900 ha of forest along the Tambopata river. In 1997, the ecotourism firm Rainforest Expeditions negotiated a joint venture with NCI, which began with the building of the Posada Amazonas lodge on community-owned land close to a macaw clay-lick and oxbow lakes. On the back of this, Rainforest Expeditions secured a low-interest loan of US$ 100 000 and a grant of US$ 250 000 from the Peru-Canada Fund and an additional grant of US$ 100 000 from the MacArthur Foundation to fund capacity building in the community, including infrastructure and employee training. Locally-trained guides have now partially replaced those previously contracted from the cities of Lima and Cusco. Between 2000 and 2003, Rainforest Expeditions and NCI received US$ 30 000 and US$ 100 000 from the Equator Initiative and the Inter-American Foundation, respectively, to extend capacity building within the community and to improve quality amongst local suppliers of vegetables, fruit juice, fish, and other foodstuffs. In 2001, US$ 20 000 was provided by American Bird Conservancy for research on Harpy eagles (Harpia harpyja), which built a nest observation platform that has subsequently been used by tourists and, in 2006, US$ 8000 was provided by the MacArthur Foundation via the non-governmental organization SPDA to fund the legal costs associated with the establishment and monitoring of the associated ecotourism concession. In this example, the tour operator Rainforest Expeditions took logical advantage of its association with the Ese’eja indigenous group of NCI to acquire low-interest loans and grants to defray the higher costs of setting up and managing a venture with a community and culture that had little previous experience in service-sector employment. One of the higher costs is that the turnover of employees hired from NCI is higher than the turnover of employees hired from the general service sector, mainly due to an agreement to rotate employment (Revilla & Perez 2003). 

Other important subsidies include a US$ 125 000 grant in 2004 from the European Union to the colonist community of Baltimore to fund a community-based ecotourism project that has had little commercial success to date but is now in negotiations to enter into a joint venture with one of the high-volume tourist lodges and two low-interest loans from the World Bank and the UN GEF that provided a combined US$ 1 113 000 in 2004 to Reserva Amazonica lodge to fund the construction of a publicly available canopy walkway, new lodge facilities, agricultural projects with local communities, and the some of the costs associated with obtaining and managing an ecotourism concession and a conservation concession. 

APPENDIX S8

Deforestation scenarios

For the DINAMICA EGO-based deforestation scenarios, we developed a model based on a landscape consisting of an array of 950 by 1 526 cells, each representing 1 ha (i.e. a landscape area of 1 449 700 ha), centred on the ecotourism areas of Tambopata. We used ArcGIS 9.2 software and classified LANDSAT TM images from 1990, 2000 and 2005 that identified areas of intact forest, deforestation, water, roads and urban centres to generate two new raster landscapes (in GeoTiff format) for the years 2000 and 2005, where each cell was assigned to one of five land cover classes: forest, deforested, regrowth (for example forested areas in 2005 that were classified as deforested in 2000), water and road/urban. DINAMICA EGO was used to generate a transition matrix, based on a comparison of these 2000 and 2005 landscapes, corresponding to the annual rate of change for three possible transitions: forest to deforested (FD), deforested to regrowth (DR), and regrowth to deforested (RD). For every time increment (1 year) from 2000 to 2005, a generalized probability function, known as a weights of evidence probability map, was computed for each transition based on seven static and eight dynamic variables. Static variables included: protected areas, swamps, terra firme forest, floodplain forest, native communities, Brazil nut concessions and timber concessions. Dynamic variables included: distance to deforested, distance to forest, distance to regrowth, distance to IOS, distance to secondary roads in year 2000, distance to navigable rivers, distance to settlements detailed in both the 1990 and 2005 censuses (n = 132), and an urban attraction map which constitutes a fuzzy representation of population density across the landscape and was computed in ArcGIS 9.2 using a kernel density analysis, settlement population size in 2000 and a kernel radius of 20 km. This urban attraction map provides a mechanism by which deforestation is made to gravitate towards settlements based on their size, on the assumption that larger settlements exert a greater deforestation pressure on neighbouring forest than do smaller settlements. The population size of each settlement in 2000 was based on calculating a constant annual population growth rate (ri) by satisfying Eq. 1, where A was a settlement’s population in 2005 and B its population in 1993, and applying this rate for seven consecutive years starting with the population in 1993 in each case. 

ri = ((Ai / Bi)0.0833)-1






(1)

Based on the above information and processes, the DINAMICA EGO model was considered partially parameterized for Tambopata. We subsequently ran the model to project deforestation from a known pattern and extent in 2000 to 2005. The model was calibrated by comparing the observed pattern and extent of deforestation and regrowth in 2005 with the modelled 2005 landscape, using a multi-window similarity of differences analysis as described in the DINAMICA EGO tutorial (Soares-Filho et al. 2008). The model was run multiple times varying the value for (1) the percentage annual deforestation assigned to the expansion of previously cleared forest, as opposed to new deforested patches located within the forest matrix, and (2) the mean size and variance of deforested areas at each iteration. Based on multiple calibration exercises, 60% deforestation assigned to expansion areas each with a mean size and variance of 10 ha and 5 ha, respectively, and new deforestation patches with a mean size and variance of 6 ha and 3 ha, was found to be optimal. With these figures the model was considered optimally parameterized for Tambopata.

We then proceeded to use this optimal model to project deforestation from the known 2005 landscape for each of two scenarios, no-ecotourism and ecotourism. In both cases we (1) grew the secondary road network every five years, (2) grew the population of settlements at increased rates to simulate immigration to Tambopata expected after the IOS is completed in 2010, a phenomenon observed in cities along the Trans-Amazon Highway in Mato Grosso, Brazil (Soares-Filho et al. 2004), (3) restricted deforestation in swamps, due to the poor soil conditions for agriculture/ranching in these areas, and (4) increased deforestation probability within the first 1 km of a secondary road, corresponding to the depth of first order agricultural titles on secondary roads, to simulate the land-grab process that proceeds after a secondary road is opened up. The secondary road network was grown based on a logical extension of existing secondary roads, upgrades of major logging tracks, expected expansion of private land titles on state land, and the location and size of population centres. We grew settlement size by first projecting population growth of all settlements based on ri for the period 2005 to 2009, secondly by subsequently growing all rural settlements by a factor rj, corresponding to the projected mean population growth of their district, such that they became 1.3 times as large by 2014 as they were in 2009, and all urban centres by a factor rk such that they became twice as populous by 2014, and thirdly by maintaining the growth rates attained in 2014 for the rest of the modelled iterations until 2040. Restricting and increasing the deforestation probability in swamps and close to secondary roads, respectively, was achieved by altering the weights of evidence probability profiles in each case. 

The no-ecotourism scenario was run as described, whilst the ecotourism scenario was restricted in that those cells corresponding to lodge-controlled lands were given a very low (near 0%) probability of deforestation, no matter how close or how far they were to variables such as roads and rivers, thus assuming that lodges would invest fully in protecting their lands. Similarly, the ecotourism + JCL gap protection measures scenario was run by applying the same low probability of deforestation to the JCL gap area in the TNR.

Recently, an association of Brazil-nut collectors (Asociación de Extractivistas de Castaña de Madre de Dios [ASECAM]) applied for permission to run ecotourism operations in their concessions within the TNR, which is not permitted under current law and which could help to deter further incursions in the JCL gap. The parks agency has also recently begun to implement an ICDP (Programa de Actividades Económicas Sostenibles [PAES]) (GPAN [Gestión Participativa de Áreas Naturales] 2008) designed as a co-financing mechanism to encourage sustainable economic practices in communities that border the TNR, the aim of which is to compensate locals for the opportunity costs of the reserve. Plans are also being made to construct a guard post in the JCL gap. 

APPENDIX S9

The Interoceánica Sur Highway (IOS)

Since the 1960s, Puerto Maldonado has been connected with Cusco via a dirt road that heavy rains frequently made impassable for days or even weeks. In 2000, the Peruvian Government signed up to IIRSA (Integration of the Regional Infrastructure of South America), a multilateral coordinating mechanism led by South American governments and designed to develop three strategic sectors: transportation (roads, bridges, airports, railroads and canals), energy (hydroelectric dams, pipelines and electricity grids) and telecommunications (Killeen 2007). One of IIRSA’s projects is the IOS , which consists of paving the existing dirt road from the border with Brazil though Puerto Maldonado, Cusco, and Puno (including major bridges) to ports such as Ilo, Matarani and San Juan on the Pacific Ocean (main text Fig. 1). The paving is due for completion in 2010, at a cost of US$ 892 million (Dourojeanni 2006). The IOS, which constitutes the westerly extension to the BR-364 in Brazil, better known as the Trans-Amazon Highway, will provide an uninterrupted all-weather road between the Atlantic and Pacific oceans and is projected to reduce transportation costs for Brazil’s agricultural and industrial exports, which currently use the Panama Canal to supply North America and the Far East. Peruvian backers of the IOS, including mining and cement companies, also expect to increase their exports to Brazil. 

The potential social and environmental impacts of the IOS and IIRSA have been reviewed by various authors 


(Dourojeanni 2006; Soares-Filho et al. 2006; Killeen 2007) ADDIN EN.CITE  but despite the large predicted costs, no cost-benefit analysis for the IOS has ever been published, and it appears that the Peruvian government never conducted one, not even as an internal exercise. A small amount of government and multilateral funding (US$ 17 million) was earmarked in 2005 for socio-environmental mitigation, regarded by many to be insufficient (Dourojeanni 2006), and the funds have already largely been spent with no clear end products. 

Table S1 Conservation subsidies to tour operators organized by type (grant or low-interest loan) and in descending order of face value (the nominal amount awarded or loaned). We calculated the subsidy value of a grant as the portion that was used for general lodge operations or capacity building. For example, of a US$ 150 000 Earthwatch grant to Tambopata Research Center, US$ 20 000 was estimated to have been used to build infrastructure that was left for general touristic use, and the rest funded running costs of a macaw research project, some of which (bed-night costs) has been counted as lodge revenue (Table 1). For loans, we calculated the subsidy value as the difference in interest between the subsidized annual rate and the business rate available at the time, as estimated by the borrower (between 11–18% per annum). All subsidy values are given in constant 2006 US dollars using the USA consumer price index as our measure of inflation (http://data.bls.gov/cgi-bin/cpical.pl), because the subsidies were denominated in US dollars. 1Lodge partially or completely owned by local community. AMTUSET and AMBRAE represent the ecotourism associations of the communities of La Torre and Baltimore, respectively. See Appendix S1 and Appendix S2 for details. 2United Nations Global Environment Facility. 3Amazon Center for Environmental Education and Research. 4Sociedad Peruana de Derecho Ambiental. 5World Wildlife Fund USA. 6Programa de Actividades Económicas Sostenibles (PAES) del Gestión Participativa de Áreas Naturales Protegidas (GPAN). 7Tambopata Reserve Society. 8Conservation International. 9The Nature Conservancy.
	Lodge
	Year
	Face value (US$ )
	Subsidy value 
(2006 US$ )
	Source
	Type
	Purpose

	
	
	
	
	
	
	

	Reserva Amazonica
	2004
	362 000
	386 338
	UN GEF2
	Grant
	Combination grant: capacity building, ecotourism concession and research 

	Reserva Amazonica
	2004
	187 000
	199 572
	ACEER3
	Grant
	Capacity building: development of educational programmes

	Tambopata Research Ctr.
	2000
	150 000
	23 415
	Earthwatch
	Grant
	Capacity building: infrastructure

	AMBRAE1
	2004
	125 000
	96 051
	European Union
	Grant
	Capacity building: infrastructure, training, marketing

	Posada Amazonas1
	1998
	250 000
	309 202
	Peru-Canada Fund
	Grant
	Capacity building: infrastructure

	Posada Amazonas1
	1998
	100 000
	123 681
	MacArthur Foundation
	Grant
	Capacity building: guide training

	Posada Amazonas1
	2003
	100 000
	109 565
	Inter-American Foundation
	Grant
	Capacity building: administration training at NCI

	Posada Amazonas1
	2002
	30 000
	33 619
	Equator Initiative Award
	Grant
	Capacity building: supplier training at Infierno native community (NCI)

	Posada Amazonas1
	2005
	25 000
	25 806
	SPDA4 and WWF US5
	Grant
	Capacity building: concession management and administration

	Posada Amazonas1
	2001
	20 000
	22 767
	American Bird Conservancy
	Grant
	Capacity building: infrastructure

	Posada Amazonas1
	2006
	8000
	8000
	MacArthur Foundation via SPDA4
	Grant
	Ecotourism concession: legal aid

	AMTUSET1
	2007
	5000
	4862
	PAES/GPAN6
	Grant
	Ecotourism concession: legal aid

	AMTUSET1
	2006
	4000
	4000
	MacArthur Foundation via SPDA4
	Grant
	Ecotourism concession: legal aid

	Tambopata Eagle Center
	2006
	2500
	2500
	MacArthur Foundation via SPDA4
	Grant
	Ecotourism concession: legal aid

	AMBRAE1
	1999
	2000
	2420
	CI8
	Grant
	Capacity building: infrastructure

	Picaflor Research Centre
	2004
	2000
	2134
	TReeS-Peru7
	Grant
	Capacity building: infrastructure

	Reserva Amazonica
	2004
	750 000
	342 004
	World Bank
	Loan
	Capacity building: infrastructure

	Reserva Amazonica
	2004
	363 000
	273 347
	GEF2
	Loan
	Capacity building: infrastructure

	Refugio Amazonas
	2004
	150 000
	140 868
	Verde Ventures (CI8), EcoEnterprises (TNC9) and Root Capitol
	Loan
	Capacity building: infrastructure

	Posada Amazonas1
	1998
	100 000 
	17 595 
	Peru-Canada Fund
	Loan
	Capacity building: infrastructure

	
	
	
	
	
	
	

	Totals
	
	2 735 500 
	2 127 746 
	
	
	

	
	
	
	
	
	
	


[image: image1.png]BRAZIL

To Atlantic Ocean
Inapari

Interoceanica Highway £\

erto
donado

Rurrenabaque

13
PERU . B BOLIVIA

Juliaca

Puno

Arequipa

L
LaPaz
Matarani

O
Cochabamba

Santa Cruz





Figure S1 The Vilcabamba-Amboró Conservation Corridor and the route of the IOS (due for completion in 2009) that will bisect it. Protected areas (green): (1) Ashaninka Communal Reserve; (2) Otishi National Park; (3) Matsiguenka Communal Reserve; (4) Machu Picchu Sanctuary; (5) Megantoni Reserved Zone; (6) Manu National Park; (7) Alto Purus National Park; (8) State Reserve for Isolated Indigenous Peoples; (9) Los Amigos Conservation Concession; (10) Amarakaeri Communal Reserve; (11) Tambopata National Reserve; (12) Bahuaja Sonene National Park; (13) Madidi National Park; (14) Apolobamba Biosphere Reserve; (15) Pilón Lajas. Biosphere Reserve; (16) Cotapata National Park; (17) Isiboro Secure National Park; (18) Carrasco National Park; (19) Amboró National Park.
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Figure S2 Growth in the number of ecotourist visitors to Tambopata, between 1980–2006, showing the timing of national and international events that may help explain some of the decline or slowdown in growth over the years.
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Figure S3 Area (hectares) of deforestation, including secondary regrowth, within the Tambopata National Reserve from 2005-2040 as a result of three DINAMICA scenarios.
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(b)

Figure S4 Projected deforestation in 2040. (a) Ecotourism scenario without conservation measures in the Jorge Chavez-Loero gap. (b) Ecotourism + JCL gap protection measures. Lodge-controlled land (light blue) remains forested. See main text for details.
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Acronyms
AMBRAE: Asociación de Moradores de Baltimore para Ecoturismo

AMTUSET: Asociación de Moradores de Tambopata para Uso Sostenible y Ecoturismo

ASECAM: Asociación de Extractivistas de Castaña de Madre de Dios, 

BSNP: Bahuaja-Sonene National Park

NCI: Comunidad Nativa de Infierno

CS: Consumer surplus

ICDP: Integrated Conservation and Development Project

IIRS: Integration of the Regional Infrastructure of South America

IOS: Interoceánica Sur Highway

PHNS: Pampas del Heath National Sanctuary

SPDA: Sociedad Peruana de Derecho Ambiental

TC: Travel cost

TNR: Tambopata National Reserve

TRC: Tambopata Research Center

TRZ: Tambopata Reserved Zone

TCRZ: Tambopata-Candamo Reserved Zone

VACC: Vilcabamba-Amboró Conservation Corridor

WTTC: World Travel and Tourism Council
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