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Responsibilities of 21st-Century Scientists 

Thomas E. Lovejoy 

MOST OF US WERE ATTRACTED TO SCIENCE BY A FASCINATION with na­

ture and the excitement of inquiry. In my case that started with 

temperate ecosystems and biodiversity, but clearly intensified the 

moment I set foot in the tropics. My aim in life was to have scien­

tific adventures in far away places and return to my institutional 
base only with sufficient frequency to justify continued support. 

But then I grew up, not only in the sense of realizing there was 

public responsibility involved in sharing the knowledge I was gain­

ing, but also in recognizing human impact on the biosphere was 

gaining in momentum and magnitude. We are the ones with, in 

effect, ‘stethoscopes’ closest to the pulse of the tropics and hence the 

most recent and in-depth knowledge. 

We are at the moment of ultimate reconciliation between hu­
manity and the living world. Biology is changing all over the planet 

because of climate change and other human impacts. That changes 

both our science and how we should share our insights—the subject 

of this special section of Biotropica. 

One level of knowledge sharing is of course built into the sci­

entific enterprise, namely standard publication in peer-reviewed 

journals. That is taken as a given, but the point of this special issue 

is we need to share knowledge beyond professional colleagues, and 
for that matter, the students who brighten our lives and our science. 

We certainly have a responsibility to share knowledge with 

public officials and other leaders. Otherwise how can we possibly 

expect policies that logically derive from the work? That requires 

very different language, i.e., simple and straightforward, whereas 

our normal implication is to present things with great complexity 

with all kinds of ifs, buts and maybes. 

For example, when I talk about the implications of habitat 
fragmentation, I tell people fragments lose or leak species and be­

come simpler once they are no longer part of a continuous forest. 

Or I give them the very concrete result that fragments of 100 ha lose 

half of the forest interior bird species in o 15 yr. In other words 

I save the complications for the technocrats. 

Public officials are more likely to do the right thing if they have 
a sense that the larger public is supportive, so we need to spend time 

sharing knowledge with the general public. That is most easily done 

through the media, print and electronic. That, of course, is a world 

that is changing rapidly, and so to invest time and energy well we 

need to understand that dynamic. This kind of communication re­

quires art as well as science and is certainly not something we are 

trained for. There are programs like the Aldo Leopold program 

started by the Ecological Society of America, which can help de­
velop those skills. 

Almost all coverage helps. An exception is the deliberately in­

corrigible contrarian. In my view trying to address or correct their 

misstatements often draws more attention to them. 

Lastly it is important to share our knowledge with people who 

live in the vicinity of our research. They in the end have a very per­

sonal stake in our results and can often be great advocates once the 

work and implications are understood. Dan Janzen’s work over the 
decades in Guanacaste is a classic example as is Pat Wright’s work in 

Madagascar. 

Most of us are better at some kinds of knowledge sharing than 

others, and some are better at it overall than others. But at the very 

heart of this matter of whether we devote some of our time and 

energy to knowledge sharing is that very sense of adventure and ex­

citement in science that attracted us to start with. It would seem just 

natural to share that thrill: what better way to make the knowledge 
itself even more appealing? 

r 2009 The Author(s) 
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Canopy Walkways for Conservation: A Tropical Biologist’s Panacea or Fuzzy Metrics 
to Justify Ecotourism 

Margaret Lowman1,2,3 

1 New College of Florida, 5800 Bayshore Road, Sarasota, FL 34243-2197, U.S.A. 

2 TREE Foundation, PO Box 48839, Sarasota, FL 34230-5839, U.S.A. 

DESPITE EXTENSIVE SCIENTIFIC RESEARCH undertaken in tropical eco­

systems over the last few decades, approximately half of tropical for­

ests have been destroyed and rates of deforestation continue to 

accelerate worldwide (Curran et al. 2004). Thousands of indigenous 
cultures and millions of local people need these deteriorating forest 

resources for their livelihoods, and the challenges of tropical forest 

conservation looms as a global priority (Laurance & Perez 2006). 

Meanwhile, the conventional metric used to gauge the success of 

professional academics in tropical biology is the publication of tech­

nical papers, which seems all too disconnected from the metrics of 

forest conservation. A new consciousness is sorely needed (Leisero­

witz & Fernandez 2008; but see Webb 2005, Büscher 2008). Most 
tropical biologists admittedly enter the profession with a hope to 

contribute to conservation of these systems, but their hundreds of 

thousands of hours dedicated to field research and publications do 

not seem proportional to reversing conservation. If conventional 

business formulae were applied to tropical research, a likely outcome 

would be downsizing the industry. New metrics that incorporate 

conservation benchmarks and facilitate sharing best practices be­

tween professional scientists and local stakeholders could foster forest 
conservation through actions that create sustainable economies. 

Canopy research appeared to offer an ideal case study to ex­

amine the socioeconomic plus scientific metrics of success, with its 

spin-off ecotourism operations such as skywalks and ziplines pro­

viding data sets to quantify their benefits to local stakeholders 

(Lowman 2004a). In short, can canopy access tools contribute to 

local economies and stimulate forest conservation? And second, can 

projects that promote forest conservation provide acceptable met­
rics to gauge success among scientific researchers (see also Garnett 

et al. 2009, Sunderland et al. 2009)? 

Canopy ecology is a relatively new component of tropical for­

est research, with a toolkit of creative access techniques developed 

over the last two decades (Lowman 2004b). Business ventures in­

volving canopy exploration are often incorporated into large-scale 

eco-developments that include bird-watching, education-based na­

ture tours, spas, and holistic medicine (Weaver 2001). These eco­
tourism opportunities usually meet with generic approval under the 

guise of ‘green businesses’. In this commentary, I grapple with the 

apparent oxymoron of working as a biological researcher yet build-

Received 12 January 2009; revision accepted 23 January 2009. 

Corresponding author; e-mail: canopymeg@aol.com 
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ing canopy walkways to achieve conservation. Such structures are 

not the conventional metrics of academic success, but can conser­

vation actions gain traction as metrics of success in our admittedly 

rigorous academic community of scientists? 
Ranging in cost from US$100 to US$3000/m, canopy walk­

ways generate revenues for local stakeholders, and provide ecology 

education to a broad visitorship (Lowman & Bouricius 1995, Low-

man 2004b). Over 20 canopy walkways currently operate in trop­

ical forests around the world serving research, education, and 

ecotourism (Lowman 2009). Most sites are operated by local 

stakeholders without sophisticated spreadsheets to quantify their 

operations. Some sites received initial grants from NGOs or other 
well-meaning organizations in developed countries to undertake 

construction in the name of conservation, and others attract ‘oper­

ators’ from developed countries that spawn additional ecotourism 

activities, thereby making the metrics of the canopy attraction im­

possible to analyze in isolation. 

The first canopy walkway in the world was built in Lamington 

National Park, Queensland, Australia, at O’Reillys Rain Forest 

Lodge (Lowman et al. 2006). In a developed country such as Aus­
tralia, one would expect a rigorous business plan calculating the 

economic success of this structure. However, when asked to provide 

metrics about the economic success of his skywalk, owner Peter 

O’Reilly commented, ‘I am certain that the canopy walkway con­

tributed greatly to the increase in visitors to our lodge. But it is im­

possible to isolate the walkway from other amenities that were built 

simultaneously—improvements to the road, our liquor license, 

expanding the dining services, and better marketing. We could not 
create metrics to assess it (canopy walkway) in isolation, but we 

locals felt strongly that it was critical to our ecotourism success’. 

In short, the Australians could not generate enough data to 

satisfy even a brief note in a journal, but yet they are intuitively 

confident that their walkways aided conservation. If an expertly run 

business in a developed country cannot provide accurate metrics 

about the exact formulae for commercializing rain forest conserva­

tion, then how can indigenous villages do so? 
Today, over 1.6 billion people from all cultures and all walks 

of life participate in different avenues of tourism, spending over 

US$2 trillion (Hawkins & Lamoureux 2001). On a global scale, 

ecotourism is growing because of its international appeal, educa­

tional opportunities, and social appeal to advocate a conservation 

ethic. As human-dominated ecosystems become the norm, 
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ecological research and its education outreach through ecotourism 

become critical at both continental and local scales to inspire the 

sustainability of earth’s dwindling resources (Palmer et al. 2005, 

Peters et al. 2008). Canopy research promotes forest conservation at 
three scales: through biological discoveries published in the scien­

tific literature, by offering innovative sustainable economic oppor­

tunities for local stakeholders such as canopy walkways, and 

through educating a broader visitorship through ecotourism. De­

spite the existence of over 20 canopy walkways around the world for 

research and education, and several dozen more for ecotourism 

alone, accurate records are not often kept by local operators. In ad­

dition, local labor and materials mask the true costs of the structure; 
other amenities cloud the ability to isolate economic metrics; and 

the broader-scale impact of educating a global audience of visitors is 

not easy to quantify. Although Büscher (2008) reminded conserva­

tion biologists not to ignore their ‘rigorous empirical research’ 

training, should we sometimes rejoice about conservation ‘wins’ 

such as canopy walkways despite a lack of rigorous data sets to jus­

tify their existence (see also Sunderland et al. 2009)? 

AMAZON CASE STUDY 

In the Amazon, tropical rain forests are disappearing at unprece­

dented rates. But the Amazon provides essential ecosystem services 

on a global scale: pollination, flood control, carbon sequestration, 

regulation of fresh water, regulation of atmosphere, amelioration of 

disease, genetic libraries that include food and other biodiversity, 

and prevention of soil erosion (Foley et al. 2007). Almost 10 yr ago, 

nearly 15 percent of the Amazon basin was already cleared (Nepstad 

et al. 1999). Perhaps more urgently than other tropical forests, eco­
nomic incentives for local stakeholders to conserve forests in the 

Amazon represent a win-win. 

In 1993, a canopy walkway was constructed along the Sucasari 

tributary of the Rio Napo downstream from Iquitos, Peru 

(Table 1). Hardwood canopy trees were utilized as supports for a 

series of 13 connected bridges, at a cost of approximately US$100/m 
(P. Jenson, pers. comm.). With the use of local labor and mate­

rials, this cost was significantly less expensive than structures built 

on telephone poles or other imported structures that can cost up to 

US$3000/m (http://www.canopyconstruction.com). Explorama 

Lodges, partnering with CONEPEC (a Peruvian conservation 

group), maintains this canopy walkway as an ecotourism and re­

search destination called Amazon Conservatory for Tropical Stud­

ies (ACTS). In 2007, 2625 eco-tourists paid US$150 to tour the 
canopy, totaling US$393,750 (with approximately US$30/person 

distributed to travel agents). The remaining profit (estimated at 

US$315,000) and associated services provided jobs for approxi­

mately 212 local villagers representing over 100 families (P. Becur 

& P. Jenson, owners of Explorama Lodge, pers. comm.). Over 

8000 visitors come to Explorama annually; by rough calculations at 

US$150 per visitor, gross revenues for the walkways exceed US$1 

million. This not only employs local people but also provides career 
livelihoods from ecotourism instead of logging (Fig. S1). Even 

more difficult to quantify, this cadre of international visitors return 

to their home countries with a first-hand education about the com­

plexity of tropical rain forests. The ACTS walkway also inspired a 

major science education program called the Jason Expedition, 

where approximately 3 million middle school students around the 

world studied canopy ecology via satellite technologies (Lowman 

et al. 2006; http://www.jason.org). As a consequence, the ACTS 
walkway is now the destination of choice of countless teachers, 

families, and school groups (http://www.environmentalexpedi 

tions.org). The metrics are fuzzy, but the conservation success is 

evident. 

TABLE 1.	 Metrics for three canopy walkways illustrating the variability with regard to obtaining accurate metrics from which to gauge success. Potential benefits: 1 = con­

servation education; 2 = income; 3 = employs locals; 4 = reduced logging or clearing pressure. Potential drawbacks: 1 = destruction of local ecosystems; 2 = extinction 

of species; 3 = addition of human infrastructure; 4 = no drawbacks observed. 

Site Samoa	 Peru Florida 

Initial cost US$75,000 US$250,000 US$120,000 

Visitors �240/yr 4 8000/yr 4 298,749/yr 

Revenue/yr �US$12,000a US$1.2 millionb �US$750,000c 

Major benefits 2, 3, 4 1, 2, 3, 4 1, 4 

Drawbacks 4 4 3 

Reference Elmqvist et al. (1993) P. Jensen & P. Betencur, pers. comm. Lowman et al. (2006) 

aWalkway organizer Paul Cox estimated a revenue of US$12,000/yr. With a fee of US$50 per visitor, the estimated number of visitors was calculated based at 240. 
bExplorama charges US$150 for a one-day trip to their walkway. If 8000 lodge visitors paid this fee, the revenue would be US$1.2 million. But again, this revenue has 

many ancillary costs attached. A better metric might be to cite employees, ‘200 families who do not earn their living by cutting down trees to provide their food or earn 

their money to survive’ (Peter Jensen, co-owner of Explorama Lodges). 

Approximately 300,000 visitors come to the park in 2005; if each car holds two visitors, the revenue (at US$5/carload) is estimated at US$750,000. Obviously many 

factors such as weather and family size and marketing will influence these estimates. Hence, even at a state park in a developed country, it is difficult if not impossible to 

calculate the isolated economic benefits of one ecotourism operation in the midst of a region with existing tourism. In short, rigorous metrics are hard to come by. 

c
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FLORIDA CASE STUDY 

North America’s first public canopy walkway was constructed in 

Florida in 2000 (Table 1). Similar to tropical rain forests, the sub­
tropical hammocks of Florida are declining due to human activities, 

and hence conservation education was an important goal. Built in 

10 d, the Myakka River Canopy Walkway cost US$90,000 for a 

33 m bridge (approximately US$3000/m) connecting two plat­

forms, plus approximately US$30,000 for a tower (Lowman et al. 
2006). Maintenance has been minimal with the exception of graffiti 

cleaning (P. Benschoff, pers. comm.). Perhaps the biggest success of 

the Florida canopy project was a significant increase in park visitor-
ship. During a decade where visitors to both state and national parks 

declined precipitously (Louv 2005), the Myakka state park visitor-

ship increased by at least 26 percent from 236,552 in 1995 to 

298,749 in 2005, including repeated visits by local schools, 

churches, and other citizen groups to the walkway. On weekends, 

volunteers have logged up to 200 canopy visitors/h (totaling over 

US$500 in gate fees at US$5/car and assuming two people/carload). 

Despite best efforts, even Florida state government math was fuzzy 
for the skywalk. Issues such as staff shortfalls, weather, cutbacks in 

park infrastructure, and inability to separate walkway visitors from 

fisherman or boaters precluded a rigorous analysis. Like its Australian 

counterpart, the Myakka walkway has proven enormously successful 

in education outreach (http://www.treefoundation.org). 

Despite its shortfall in rigorous metrics, canopy access has been 

embraced by local stakeholders as an economic opportunity for 

forest conservation. Two priorities are important as tropical forests 
continue to undergo deterioration: (1) promote a new ethic, 

whereby biologists are encouraged to contribute their tools and dis­

coveries to inspire sustainable economic ventures for local stake­

holders; and (2) configure metrics for success in conservation 

activities in terms of socioeconomic as well as scientific acceptance. 

When constructed and operated locally, canopy access systems may 

inspire useful outcomes: to facilitate critical ecological research, to 

bolster local economy, to inspire environmental education, and ul­
timately to encourage forest conservation at both local and global 

scales. 
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SUPPORTING INFORMATION 

Additional Supporting Information may be found in the online 
version of this article: 

FIGURE S1. Willy Sanchez Flores, a local villager from the Rio 

Napo region in Peru, supports his family with employment as a 
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fulltime guide for a growing local ecotourism industry centered 

around the canopy walkway. 

Please note: Wiley-Blackwell are not responsible for the content or 
functionality of any supporting materials supplied by the authors. 

Any queries (other than missing material) should be directed to the 

corresponding author for the article. 
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