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Limited resources and 
conservation actions

Conservation actions, such as bio-
diversity monitoring, wildlife disease 
monitoring, capacity building or the 
evaluation and improvement of the 
effectiveness of current conservation 
networks in protecting biodiversity, 
could largely benefit from an intel-
ligible resource allocation (Schmeller et 
al. 2014). In the past, conservation was 
prioritized by using the threat status of 
species assessed by red lists, with the 
IUCN having a leading role (IUCN 
2001). A complementary approach, 
which has been developed over recent 
years, determines the conservation 
responsibilities for an area of interest, 
which could be any administrative unit, 
biogeographic regions, or even whole 
continents (different methods were 
reviewed in Schmeller et al. 2008c). 
The approach captures the impact of 
the loss from the focal region (usually 
a country) on the global persistence 
of the assessed species or habitats and 
determines the international impor-
tance of the area of interest for global, 
regional or national conservation tar-
gets (Schmeller et al. 2008a, b). Hence, 
determining conservation responsibili-
ties could help to inform conservation 
policy and governance from a national 
to a global scale, and could assist in 
meeting the CBD Aichi 2020 targets 5, 
10 (Strategic Goal B: Reduce the direct 
pressures on biodiversity and promote 
sustainable use), and 17 (Strategic Goal 
E: Enhance implementation through 
participatory planning, knowledge 
management and capacity building). 
The approach creates hierarchical lists 
of national responsibility for species 
and habitats and decision makers could 
work down that list from very high to 
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high to medium to basic responsibili-
ties, depending on the availability of 
resources (Schmeller et al. 2008b). All 
species and habitats with very high and 
high national responsibilities should be 
closely monitored following appropri-
ate monitoring programs. The national 
responsibility approach also helps to 
identify biodiversity data gaps and 
therefore could guide capacity build-
ing efforts. Without good distribution 
data on species and habitats, an initial 
assessment of impacts on those spe-
cies and habitats and hence their threat 
status is impossible. Decision makers, 
i.e. the United Nations Environment 
Programme (UNEP) or the intergov-
ernmental platform for biodiversity 
and ecosystem services (IPBES) or the 
Group of Earth Observations Biodi-
versity Observation Network (GEO 
BON), may therefore use the national 
responsibility approach to determine 
how much resources need to be set 
aside to monitor those species and 
habitats to rapidly complete important 
biodiversity data.

The national 
responsibility method

The method to determine na-
tional responsibilities comprises three 
decision steps (Figure 1). Firstly, the 
assessment unit is defined based on 
the underlying concepts and defini-
tions chosen by the user. Secondly, 
the current distribution pattern of  
a species or habitat is determined, 
meaning its range within and across 
biogeographic and environmental 
regions as an approximation of  its 
adaptability to different environmen-
tal conditions. The third step deter-
mines the importance of  the distri-
bution of  the defined assessment 
unit within a focal area as compared 
to the total distribution in a reference 
area, determining the expected and 
observed distribution, allowing geo-
graphic scaling. The distribution pat-
tern and the expected value of  occur-
rence together reflect the importance 
of  a focal area for the global persis-

2. Distribution pattern

3. Distribution probability

1. Taxonomic unit Definition of taxonomic unit

Biodiversity

High Low High Low High Low

Regional WideLocal endemic

10 pts

Very high

5 pts

High

2 pts

Medium

1 pt

Basic

Figure 1. The three steps of the national responsibility approach from Schmeller et al. (2008b).
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tence of  the defined assessment unit. 
While the data needs of  the method 
are not very high, several difficulties 
were recently described, which could 
hamper the application to biodiver-
sity in general (Schmeller et al. 2014). 
Most of  these difficulties arise from 
the lack of  agreed data standards and 
harmonization during collection and 
processing of  biodiversity data, but 
might be overcome quickly by dif-
ferent projects and initiatives build-
ing regional and global biodiversity 
observation networks. Therefore, 
the determination of  conservation 
responsibilities should be feasible and 
can already be done for all species for 
which distribution data is available 
via the IUCN website. To facilitate 
the task, the project SCALES has 
developed a GIS module, for both 
ARC-GIS and QGIS software, to 
automate the determination of  con-
servation responsibilities. The auto-
matisation allows the determination 
of  conservation responsibilities for 
all species and habitats with known 
distributions across the world. The 
IUCN Red List database (http://
www.iucnredlist.org/) currently cov-
ers over 70,000 species, with a steady 
increase in numbers. For 43,000 
species, distribution maps are cur-
rently available and for those species 
conservation responsibilities could 
be determined, including the well-
assessed species groups mammals, 
birds, amphibians, freshwater crabs, 
warm-water reef  building corals, 
sharks and rays, groupers, wrasses, 
lobsters, conifers and cycads.

The GIS-tool to 
determine conservation 
responsibilities

The National Responsibility Tool 
(NRT, Figure 2) uses a GIS-based ap-
proach to determine the international 
importance of  a species distribution 
area in a focal area following from 
the work by Schmeller et al. (2008a,b; 
2012). The assessment is based on 
the bioclimatic map developed by 
Metzger et al. (2013). As input data, 
the NRT requires a map of  the global 
distribution of  the species, habitat or 
ecosystem, a map of  the reference 

Figure 2. Interface of the National Responsibility Tool (NRT).

Figure 3. Examples of the output of the National Responsibility Tool for two Asian bird 
species.
(A) National Responsibility and (B) Conservation Priority for the Fairy Pitta (Pitta brachyura), 
(C) National Responsibility and (D) Conservation Priority for the Hooded Pitta (Pitta sordida).
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area, and a map of  the focal area, 
usually country borders, in the widely 
used shapefile format. The NRT 
ranks the species according to the 
conservation responsibilities it calcu-
lates and allows the results to be dis-
played as vector maps with a table of  
the results on a GIS platform, which 
can either be ARC-GIS (ESRI) or 
QGIS (open source). The NRT can 
also combine the conservation re-
sponsibility rank with the IUCN Red 

List status, as suggested by Schmeller 
et al. (2008a). These complementary 
assessments would allow determining 
the conservation priorities of  spe-
cies for nations or other focal areas. 
Both, conservation responsibilities 
and priorities can then be displayed in 
informative vector maps and tabular 
data, readily usable to inform policy 
and decision makers in different re-
gions or continents (for an example 
see Figure 3).
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Concluding remarks
The determination of  conserva-

tion responsibilities could enhance 
resource allocation to biodiversity 
conservation and capacity building in 
regions of  urgent need. It also would 
allow the assessment of  efficiency of  
current reserve site networks, con-
servation needs in light of  emerging 
pathogens and diseases, or monitoring 
the impact of  genetically modified or-
ganisms (Schmeller et al. 2014). With 
the NRT at hand, regular assessments, 
usually after updates of  currently 
available biodiversity data, become 
possible and provide an important 
information source of  global environ-
mental programs, conservation con-
ventions and conservation NGOs.
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