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Viewpoint

C 
onservation research can be broadly 
defined as the applied research on 
conservation of ecosystems, which 

ranges from biological conservation and 
water resources protection to climate 
change mitigation. In recent decades, 
relevant disciplinary fields, including con-
servation biology, landscape ecology, soil 
science, and water resources engineer-
ing, have developed to address complex 
conservation issues, with additions from 
interdisciplinary and/or transdisciplinary 
research (Reyers et al. 2010). Furthermore, 
multiagency conservation research pro-
grams have been established in recent years 
to build the bridge between conservation 
research and decision making, such as the 
Natural Capital Project jointly developed 
by Stanford University, The Nature Con-
servancy, and World Wildlife Fund (Tallis 
et al. 2010); the Market Based Instrument 
(MBI) Program in Australia (Grafton 
2005); the Conservation Effect Assess-
ment Project (CEAP) in the United States 
(Duriancik et al. 2008); and the Watershed 
Evaluation of Beneficial Management 
Practices (WEBs) Project in Canada (Yang 
et al. 2007). In the process, communication 
and collaboration have played a significant 
role in facilitating conservation research 
development. However, the flow of infor-
mation within and between conservation 
research projects, groups, and agencies 
may be still not as free as it should be. Data 
sharing is still restricted to certain extent 
due to institutional and other barriers 
(Nelson 2009). The source codes of some 
models and tools are not open to the users. 
Some of the information or products may 
be open, but lack of clear documentation 
still causes access difficulties to the users. 
With increasing demand on conserva-
tion knowledge development, improving 
the sharing of information and products 
has the potential to significantly increase 

the productivity of conservation research. 
Therefore, a critical question arises, can we 
move forward to develop “open access” in 
conservation research? 

the Definition of open access
Open access originated from initiatives for 
promoting free access of published journal 
articles in order to maximize the ben-
efits of scientific development (Velterop 
2003). Open access has been increasingly 
endorsed by scientific funding agencies, 
research institutions, and researchers. The 
Directory of Open Access Journals as a 
portal has had more than 5,000 journals 
in its directory. 

In this article, I would like to extend 
the definition of open access for discus-
sion and debate. Open access is the process 
where receivers openly obtain information 
and products from providers. Open access 
also implies open source. As an ultimate 
goal, open access in conservation research 
involves all information, all researchers and 
institutions, and the general public. Open 
access is gradually developing in conserva-
tion research communities. For example, 
Conservation Commons Initiative (http://
conservationcommons.net) and Global 
Biodiversity Information Facility (http://
www.gbif.org) have been established to 
promote open access of published papers, 
working papers, data, and other products. 
However, open access needs to be devel-
oped extensively in conservation research 
communities. Realistically, open informa-
tion sharing can start from researchers and 
groups within a project, between collab-
orative projects, and then extend beyond. 
Information and products for open 
sharing can range from published or final-
ized products to intermediate products. 
Sharing agreements can be initially devel-
oped between involved parties and then 
evolve to open access agreements, licenses, 
or policies. Open sharing services can be 
provided by individual researchers or insti-
tutions in early stages and then developed 
into a combination of individual and third-
party providers such as central repositories. 
Likely, full open access can not be achieved 

due to legal, confidentiality, cost, and other 
restrictions, but moving forward along the 
open access continuum is important. 

Open access can cover the full spectrum 
of information resided in conservation 
research. Generally speaking, there are 
four categories of information and prod-
ucts potentially suitable for open access: 
data and data methodology, models and 
software, modeling methodology, and 
modeling outputs.

Publicly available data such as geospa-
tial and monitoring data products have 
been important sources for conservation 
research. In addition, extensive data col-
lection and monitoring have also been 
conducted within research groups and 
institutions. Data sharing has been happen-
ing in conservation research communities. 
For example, ecological data sharing has 
been developing in large initiatives such 
as the National Ecological Observatory 
Network (NEON) (Parr and Cummings 
2005; Pullin and Salafsky 2010). While 
conservation data sharing needs to be 
further developed, the exchange of data 
methodology is also equally important. 
For example, information sharing on Best 
Management Practices (BMP) experi-
ments has the potential to benefit other 
existing or new initiatives. The method-
ology for BMP experiments may include 
BMP design and data collection methods 
such as sampling design and technology 
(Groffman et al. 2007). 

Conservation research models and 
Geographic Information System (GIS)/
graphic interface software have a long 
history of development, and new mod-
els and interface software are continuing 
to be developed. Some of the important 
environmental models such as the Soil 
and Water Assessment Tool (SWAT) from 
USDA open source codes to the users 
(Gassman et al. 2010). However, the degree 
of open source code varies across mod-
els and software. Some models are open 
source but the GIS/graphic interfaces are 
not. Some models are open source with 
certain restrictions. Some models are open 
source, but limited documentation causes 
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barriers to their use. Improving the source 
code “openness” of models and software 
still has a long way to go. 

Model application is an important 
scholarly field with innovations. Model 
applications have important scientific con-
tributions that can be openly shared with 
other researchers. Using SWAT modeling 
as an example, researchers need to make 
decisions on processing digital elevation 
model (DEM), soil, land use, and agricul-
tural management data for model setup. 
Extensive expertise is required to develop 
a set of parameter values for model cali-
bration and validation. If all applications 
of a specific model or a group of mod-
els can be clearly documented and openly 
shared, then the model strengths and 
limitations can be better understood. 
This will lead to improved model appli-
cations and new model developments for  
conservation research.

The open sharing of modeling outputs 
or research results seems to be a straight-
forward issue. However, it may not be 
the case in certain settings. For example, 
conservation auction studies revealed that 
sharing information on environmen-
tal benefit index (EBI) to bidders has an 
impact on bidding behavior and may lead 
to higher bid payment rates (Kirwin et al. 
2005). This pattern has been observed in 
US Conservation Reserve Program (CRP) 
bidding process. The learning of EBI and 
payment pattern across sign-up periods 
could be one of the factors in driving up 
program costs (Claassen 2009). Therefore, 
the complication involved in open access 
of detailed and/or location-specific infor-
mation on conservation outputs may need 
to be treated with caution.

the benefits anD barriers of  
open access

The benefits of open access seem obvious. 
Literature has explained various ben-
efits of open access such as cost savings 
and innovations (Lerner and Tirole 2001; 
Parr and Cummings 2005). In addition to 
these general benefits, I would like to jus-
tify three key benefits of open access that 
serve the mission of conservation research 
in general.

First, open access facilitates integrated 
conservation research. In addition to multi-

disciplinary and transdisciplinary research in 
academia, conservation research programs 
such as the Natural Capital Project, MBI, 
CEAP, and WEBs have made significant 
efforts to develop integrated conservation 
research (Duriancik et al. 2008; Maresch 
et al. 2008; Turner and Daily 2008; Yang et 
al. 2007), but the difficulties could be sig-
nificant as well. Integration requires efforts 
that include more than just linking inputs 
and outputs of various data and models. 
For integration, an important premise is 
that all data and modeling components 
are transparent. For example, the open 
source of SWAT and on-farm economic 
model provided a basis for spatial integra-
tion of hydrologic response units (HRUs) 
and farm field boundaries and also tight 
interaction of common model parameters 
such as soil properties, fertilizer rates, and 
management options. Open access makes 
different disciplines know each other and, 
therefore, facilitates integrated conserva-
tion research. 

Second, open access has the potential to 
speed up the geographic coverage of con-
servation research. Data collection, model 
development, and modeling are costly 
efforts, which lead to undersupply of con-
servation assessment information for many 
geographic areas. Pilot studies in impor-
tant and/or representative areas continue 
to be the strategy to develop conservation 
research (Lawler et al. 2006). With open 
access, spatial expansion of conservation 
research can utilize the benefits of resource 
savings, thereby supporting regional and 
national conservation studies.

Third, open access benefits conserva-
tion technology transfer. In conservation 
research, some of the data and models may 
need to be developed into user-friendly 
data products and management tools 
with GIS/graphic user interface. If open 
access can be developed for data, models, 
and software, the time and efforts in fur-
ther development of these data products 
and tools can be considerably reduced. 
Consequently, conservation technol-
ogy transfer can be accelerated. The 
open access development can greatly 
facilitate building technology support 
structure for conservation management and  
decision making.

Of course, the benefits of open access 
come with costs and related barriers. For 
some providers, cost recovery or profit 
making is the goal, so open access may 
not be the option. Even with open access, 
extra costs could be involved because of 
documentation and other efforts. Existing 
repositories may need to be adapted or 
new repositories need to be built for open 
access. The compatibility of open access 
with existing legal framework, including 
freedom of information, needs to be deli-
cately developed. Particularly, intellectual 
property right protection for informa-
tion and product providers is one of the 
core issues in developing open access. 
Attention also needs to be paid to access 
right and other rights of information and  
product receivers.

the strategies for DeVeloping 
open access

Developing open access is likely to be a 
long-term process. Similar to conserva-
tion actions, adaptive management has 
the potential to facilitate the open access 
process in conservation research (Manale 
2008; Grantham et al. 2010). As a start-
ing point, extensive discussions on open 
access can be initiated within conserva-
tion research communities with a series of 
questions. For example, What open access 
means to you? What are your experiences 
with open access? How do you evalu-
ate the benefits and costs of open access? 
What are the obstacles of open access? 
How to protect interests of research-
ers and/or providers during open access? 
How can we better promote open access? 
These discussions would be important for 
understanding common grounds and dif-
ferences and also for identifying pitfalls. 

In the discussion process, open access 
can be experimented within various col-
laborative projects and then gradually 
expanded to other projects. These experi-
ments can provide a test bed for developing 
open access guidelines, including the 
rights and responsibilities of providers and 
receivers, and the standardized formats for 
documentation of data and data meth-
odology, models and software, modeling, 
and modeling outputs. For example, cita-
tion requirements could be stipulated in 
using open access information and prod-
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ucts. Similar to metadata of geospatial data, 
open access documentation for model-
ing methodology may include names of 
researchers, contact information, fund-
ing agency, models and software used, 
input data statistics, model parameter set, 
calibration and validation results, output 
data statistics, and evaluation of modeling 
strengths and limitations. Draft open access 
guidelines can be circulated for exten-
sive consultation and voluntary adoption. 
Conservation research programs can col-
laborate with professional organizations in 
engineering, soil science, ecology, environ-
mental modeling and software, and other 
related disciplines to develop open access 
projects and documents. With continued 
improvements, open access guidelines 
can be finalized and developed into open 
access policy for implementation in con-
servation research communities. 

conclusion
Open access issues surrounding conserva-
tion research could be extensive. In this 
article, I intended to provide some pre-
liminary thoughts and also raise questions 
for discussion and debate. Conservation 
research is now at an exciting time. We 
are developing conservation research from 
a wealth of historic conservation knowl-
edge. We are also facing escalating demand 
from governments, nongovernmental 
organizations, private sectors, and the 
general public on evaluating conservation 
effects, planning conservation actions, and 
developing the ensuring science base. The 
new era of conservation research calls for 
a new paradigm and also collective wis-
dom on open access. Likely, open access 
will initially be a voluntary process. Open 
access guidelines can be available for adop-
tion with proper measures to protect the 
intellectual property and other rights of 
information providers, including research-
ers and institutions. Open access policies 
can then be further developed and final-
ized for implementation as institutional 
arrangements. There is no doubt that 
numerous challenges are ahead in devel-
oping open access. However, open access 
has the potential to better serve the mis-
sion of conservation research in general. 
With the advantages outweighing disad-
vantages, we need to take actions now in 

order to harvest the benefits of open access 
for improving conservation research, man-
agement, and decision making. 
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