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The BioRap Biodiversity Assessment and Planning Study for 
Papua New Guinea  

The priority setting process  

The data base development provided biodiversity surrogate information based on modeled 
species distributions, "domains" summarising bioclimatic and other data, and vegetation types. 
However, BioRap biodiversity planning requires more than just the biodiversity surrogate 
information. Needed also is information on socio-economic factors that represent other land-use 
opportunities and/or constraints on land-use. PNGRIS (Bellamy and McAlpine 1995; Keig and 
Quigley 1995) provided population, land-use intensity, tenure, agricultural potential, and other 
information for the costs and constraints of priority-setting (see Faith et al. 2001b).  

BioRap's priority setting tools were first described in Faith and Walker (1996a,b). The defining 
characteristic of the priority setting tools are their flexibility and ability to incorporate into the 
priority setting process a variety of biodiversity surrogates, as well as trade-offs and constraints, 
in a transparent and repeatable fashion. This enables the ready updating of priority allocations in 
the light of changing conditions and revised data. Conservation planning methods developed in 
Australia (Margules 1989; Pressey and Nicholls 1989ab) and now applied elsewhere (Williams et 
al. 1996) were originally designed to find sets of areas that fully represent biodiversity features, 
while minimising the required number of areas. The approach adopted in BioRap departs from 
these methods by incorporating into biodiversity planning important opportunity costs, such as 
forgone timber production and other constraints, using a trade-offs approach pioneered by Faith 
et al. (1994).  

In the first paper in this issue on the priority setting process for PNG (Faith et al. 2001a), the role 
of biodiversity surrogates and biodiversity targets is addressed. The paper describes the link 
between targets and the appropriate level of summary of the hierarchical biodiversity variation 
based on environmental domains and vegetation types. In this approach, a nominated 
biodiversity target dictates the level within those hierarchies that is used. In departing from the 
conventional application of percentage targets that focuses on proportions of total area or on 
proportions of habitat types, the BioRap approach avoids the biases in these approaches, and 
their potential miss-use which can restrict the amount of biodiversity protected.  

The new approach to percentage targets described in Faith et al. (2001a) depends on estimating 
the maximum diversity that could be protected by an unconstrained 10% of the total area of the 
country. That is, we determine the level of biodiversity representation/persistence that would have 
been possible using only 10% of the land area if there were no constraints on land allocation and 
no land use history. This quantity then becomes the working biodiversity target.  

Top  

The second paper (Faith et al. 2001b) describes the results of analyses that seek to find best-
possible land allocations to meet that quantitative target in the face of actual constraints (e.g., 
existing reserves) and opportunity costs (e.g., forestry production potential). Allocation of 16.8% 
of PNG's land area to biodiversity protection was required, in order to achieve the target. This 
result minimizes potential conflict with forestry production opportunities. Faith et al. (2001b) also 
describe the framework for progressively moving towards such a country-wide conservation goal, 



while at the same time providing opportunities to alter the priority area set in light of new 
knowledge.  

The third paper in this special issue (Faith et al. 2001c) describes the integration of both 
representativeness and "persistence" goals into the area prioritisation process. In part, this aspect 
of planning involves the crediting of "partial protection" provided by sympathetic management. 
The proposed methods also lead to modified ways to calculate biodiversity persistence 
contributions of areas; these are measurable contributions that are expected to change over time, 
as land-uses and other factors change. This new biodiversity "calculus" leads, for example, to a 
proposed system of environmental levies based on such biodiversity complementarity values 
(Faith et al. 2001c). An important property is that the assigned levy for an area may change to 
reflect its changing complementarity value in light of changes to protection status of other areas. 
Similarly, a carbon credits framework is suggested by Faith et al. that gives preference for 
"credits" to areas that have high biodiversity complementarity. A related biodiversity credits 
scheme, also based on complementarity, encourages investments in those areas that make 
greatest ongoing contributions to regional biodiversity representation and persistence. Faith et al. 
(2001c) propose, as part of future planning in PNG, a new "systematic conservation planning" 
that is not focused only on selecting sets of areas but utilizes complementarity values and 
changes in probabilities of persistence for a range of decision-making processes.  

We conclude by noting that these BioRap outputs may contribute to other ongoing conservation 
initiatives in PNG. For example, the GEF-funded Conservation Trust Fund will support projects 
with conservation of biodiversity as a primary goal in conservation areas of global significance, 
and will rely on BioRap's representative network of priority biodiversity areas. As part of these 
efforts, PNG's Forest Inventory Management System (FIMS) will be expanded to access other 
sources of data and information on appropriate land uses, including BioRap. Further, these new 
projects intend to strengthen forest planning capacity, to better identify areas appropriate for 
sustainable forest management and/or conservation, using capacity built through BioRap  

We have already highlighted the importance of knowledge transfer as part of the project. Training 
on priority setting methods was provided through technical and demonstration workshops held in 
Papua New Guinea. The final workshops covering the entire BioRap project were held in Port 
Moresby in 1998. The initial two-day technical workshop provided 'hands-on' training in 
application of the BioRap reserve selection module for 30 participants from PNG Government 
agencies, Universities, NGOs and private industry. The third day was a Decision Makers and 
Principal Stakeholders Workshop with some 40 participants from Government, NGOs, University 
departments and public utility companies. Two additional one day sessions were held for specific 
personnel from the Forestry and Planning Departments. Both workshops were adjudged highly 
successful in terms of exposing BioRap to a wide and relevant audience.  

References  

Alcorn, J. B. (ed), 1993. Papua New Guinea Conservation Needs Assessment Vol. 1. Biodiversity 
Support Program, Government of Papua New Guinea, Department of Environment and 
Conservation. Corporate Press Inc., Landover, Maryland.  

Beehler, B. M. (ed), 1993. Papua New Guinea Conservation Needs Assessment Vol. 2. 
Biodiversity Support Program, Government of Papua New Guinea, Department of Environment 
and Conservation. Corporate Press Inc., Landover, Maryland.  

Bellamy, J. A. and McAlpine, J. R., 1995. Papua New Guinea: Inventory of Natural Resources, 
Population Distribution and Land Use Handbook. Second Edition. PNGRIS Publication No.6, 
AusAID, Canberra.  



Belbin, L., 1987. PATN Manuals CSIRO Wildlife and Ecology, Lyneham, ACT.  

Ellis, F., 1997. Making the New Guinea Digital Elevation Model (DEM). Centre for Resource and 
Environmental Studies, Australian National University, Canberra, 50 pp.  

Faith, D. P., Walker, P. A., Ive, J. R. and Belbin, L., 1994. Integrating conservation and forestry 
production: effective trade-offs between biodiversity and production in regional land-use 
assessment. In: Conserving biological diversity in temperate forest ecosystems - towards 
sustainable management pp. 74-75.  

Faith, D. P. and Walker, P. A., 1996a. DIVERSITY - TD. In: BioRap, rapid assessment of 
biodiversity. Volume three, tools for assessing biodiversity priority areas (ed. D. P. Faith and A. O. 
Nicholls), pp. 63-74.  

Faith, D. P. and Walker, P. A., 1996b. Integrating conservation and development: effective trade-
offs between biodiversity and cost in the selection of protected areas. Biodiversity and 
Conservation 5, 417-429.  

Faith, D. P., Margules, C. R., Walker, P. A., Hutchinson, M. and Nix, H. A., 1999. Biodiversity 
conservation planning and implementation. in Papua New Guinea: from targets and trade-offs to 
environmental levies and carbon-offsets ed anon. Pacific Science Congress, Sydney.  

Faith, D. P., Walker, P. A., Margules, C. R., Stein, J. and Natera, G., 2001a. Practical application 
of biodiversity surrogates and percentage targets for conservation in Papua New Guinea. Pacific 
Conservation Biology.  

Faith, D. P., Margules, C. R. and Walker, P. A., 2001b. A Biodiversity conservation plan for 
Papua New Guinea based on biodiversity trade-offs analysis. Pacific Conservation Biology.  

Faith, D. P., Walker, P. A. and Margules, C. R., 2001c. Some future prospects for systematic 
biodiversity planning in Papua New Guinea - and for biodiversity planning in general. Pacific 
Conservation Biology.  

Faith, D. P. and Walker, P. A. in press. The role of trade-offs in biodiversity conservation 
planning: linking local management, regional planning and global conservation efforts. J. of 
Biosciences.  

Houlder, D.J., Hutchinson, M. F., Nix, H. A., and McMahon, J. P., 1999. ANUCLIM Version 
5.0.Centre for Resource and Environmental Studies, Australian National University, Canberra, 
http://cres.anu.edu.au/outputs/anuclim.html  

Hutchinson, M. F., 1989. A new method for gridding elevation data with automatic removal of pits. 
Journal of Hydrology, 106: 211-232.  

Hutchinson, M. F., 1991. The application of thin plate smoothing splines to continent-wide data 
assimilation. In: J.D.Jasper (ed), Data Assimilation Systems, Bureau of Meteorology Research 
Report No. 27, Bureau of Meteorology, Melbourne, pp. 104-113.  

Hutchinson, M. F., 1997a. ANUSPLIN Version 3.2. Centre for Resource and Environmental 
Studies, Australian National University, Canberra, http://cres.anu.edu.au/outputs/anusplin.html  

Hutchinson, M. F., 1997b. ANUDEM Version 4.6. Centre for Resource and Environmental 
Studies, Australian National University, Canberra, http://cres.anu.edu.au/outputs/anudem.html  



Hutchinson, M. F., Belbin, L., Nicholls, A.O., Nix, H. A., McMahon, J. P. and Ord, K. D, 1996. 
BioRap. Volume Two. Spatial Modeling Tools, The Australian BioRap Consortium, Canberra, 142 
pp.  

Hutchinson, M. F., Nix, H. A. and McMahon, J. P., 1992. Climate constraints on cropping 
systems. In: C.J.Pearson (ed), Ecosystems of the World: Field Crop Ecosystems, Elsevier, 
Amsterdam, 37-58.  

Keig, G. and Quigley, J., 1995. Papua New Guinea Resource Information System. User's Guide. 
Version 2, June 1995.  

Lindenmayer, D. B., Cunningham, R. B., Tanton, M. T., Nix, H. A. and Smith, A. P., 1991. The 
conservation of arboreal marsupials in the montane ash forests of the Central Highlands of 
Victoria. Biological Conservation 56: 295-315.  

McAlpine, J. R., Keig, G. and Short, K.,1975. Climatic Tables for Papua New Guinea, Division of 
Land Use Research Technical Paper No. 37, CSIRO, Australia.  

McAlpine, J. R., Keig, G. and Falls, R.,1983. Climate of Papua New Guinea, CSIRO, ANU Press, 
Canberra.  

McAlpine, J. and Quigley, J., 1998. Forest resources of Papua New Guinea: summary statistics 
from the forest inventory mapping (FIM) system.  

Mackey, B.G., Nix, H. A., Stein,J. A. and Bullen, F. T., 1989. Assessing the representativeness of 
the Wet Tropics of Queensland, World Heritage Property. Biological Conservation 50:270-299.  

Margules, C.R., 1989. Introduction to some Australian developments in conservation evaluation. 
Biological Conservation, 50: 1-11.  

Margules, C. R., Redhead, T. D., Faith, D. P. and Hutchinson, M. F., 1995. Guidelines for Using 
the BioRap Methodology and Tools. CSIRO Australia, 70 pp.  

Mittermeier, R., Myers, N., and Mittermeier, C. G., 1999. Hotspots: Earth's Biologically Richest 
and Most Threatened Ecoregions. CEMEX. Mexico City and Washington, DC.  

Nix, H. A. 1986. A biographic analysis of Australian elapid snakes. In Atlas of Australian Snakes, 
edited by R. Longmore (Canberra: Bureau of Flora and Fauna), 4-15.  

Pressey, R. L. and Nicholls, A.O., 1989a. Efficiency in conservation evaluation: scoring versus 
iterative approaches. Biological Conservation, 50: 199-218.  

Pressey, R. L. and Nicholls, A. O., 1989b. Application of a numerical algorithm to the selection of 
reserves in semi-arid New South Wales. Biological Conservation, 50: 263-278.  

Richards, B.N., Bridges, R. G., Curtin, R. A., Nix, H. A., Shepherd, K. R. and Turner, J., 1990. 
Biological Conservation of the South-East Forests,Report of the Joint Scientific Committee, 
Minister for Resources, Commonwealth of Australia and Minister for Natural Resources, State of 
New South Wales, Department of Primary Industries and Energy. 407pp.  

Stein, J. L., 1998. Classification Procedures and Preparation of Files for TARGET Analysis. 
Centre for Resource and Environmental Studies, Australian National University, Canberra, 10 pp.  


