
What’s Driving the Wildlife Trade? 

75 

REFERENCES 
 
AMRC (2006). An Update on the Greater Mekong Subregion Program. Mekong Brief Number 5, 

December 2006. Australian Mekong Resource Centre, University of Sydney, Sydney, Australia. 
Anon. (2006). Executive Summary: CITES Agarwood Experts Group Meeting, Kuala Lumpur, November 

2006.  
Anon. (2007). Tiger Trade Facts and Fallacies. Prepared in collaboration with the American College of 

Traditional Chinese Medicine, Conservation International, Environmental Investigation Agency, 
Humane Society International, International Fund for Animal Welfare, Save The Tiger Fund, 
TRAFFIC International, Wildlife Conservation Society, Wildlife Trust of India, Wildlife Protection 
Society of India, World Society for the Protection of Animals and WWF.  

Antonopolou, M., Compton, J. and Perry, L. S. (in prep.). The Use and Trade of Agarwood in the United 
Arab Emirates. TRAFFIC Southeast Asia, Petaling Jaya, Malaysia. 

Arnold, J.E.M. (2004). Foreword. In: Kusters, K. and Belcher, B. (Eds). Forest Products, Livelihoods and 
Conservation: Case studies of Non-Timber Forest Product Systems.Chapter 1, Vol. 1: Asia. Centre for 
International Forestry Research, Bogor, Indonesia.  

Arnold, J. E. M. (2008). Managing Ecosystems to Enhance the Food Security of the Rural Poor. IUCN, 
Gland, Switzerland. 

Asian Development Bank (ADB) (2005). Key Indicators: Manila. http://www.adb.org/statistics. Viewed 
August 2007. 

Auliya, M. (2006). Taxonomy, Life History and Conservation of Giant Reptiles in West Kalimantan. Natur 
und Tier – Verlag, Münster, Germany. 

Auliya, M. (2007). An Identification Guide to the Tortoises and Freshwater Turtles of Brunei Darussalam, 
Indonesia, Malaysia, Papua New Guinea, Philippines, Singapore and Timor Leste. TRAFFIC Southeast 
Asia, Petaling Jaya, Malaysia.   

Barden, A., Noorainie Awang Anak, Mulliken, T. and Song, M. (2000). Heart of the Matter: Agarwood use 
and trade and CITES implementation for Aquilaria malaccensis. TRAFFIC International, Cambridge, 
UK.  

Belcher, B. and Kusters, K. (2004). Non-Timber Forest Product Commercialisation: Development and 
Conservation Lessons. In: Kusters, K. and Belcher, B. (Eds). Forest Products, Livelihoods and 
Conservation: Case studies of non-timber forest product systems. Chapter 1, Vol. 1: Asia. Centre for 
International Forestry Research, Bogor, Indonesia.  

Bennett, E. L. and Rao, M. (2002). Wild Meat Consumption in Asian Tropical Forest Countries: Is this a 
Glimpse of the Future for Africa? In: Mainka, S. and Trivedi, M. (Eds). Links Between Biodiversity, 
Conservation, Livelihoods and Food Security: The sustainable use of wild species for meat. Occasional 
Paper of the IUCN Species Survival Commission No. 24. IUCN, Gland, Switzerland and Cambridge, 
UK.  

Bennett, E. L. and Robinson, J. G. (2000). Hunting of Wildlife in Tropical Forests: Implications for 
biodiversity and forest peoples. Biodiversity Series – Impact Studies, Environment Department Paper 
No. 76, The World Bank, Washington D.C., USA. 

Bojo, J. (2004). Foreword. In: Vedeld, P., Angelsen, A., Sjaastad, E. and Berg, G. K.. Counting on the 
Environment: Forest incomes and the rural poor. Environmental Economics Series Paper No. 98, The 
World Bank, Washington D.C., USA. 

Bowen-Jones, E. (2003). Bushmeat: Traditional Regulation or Adaptation to Market Forces. In: Oldfield, 
S. (Ed). The Trade in Wildlife – Regulation for Conservation. Earthscan, London, UK and Sterling, 
Virginia, USA. 

Broad, S., Mulliken, T. and Roe, D. (2003). The nature and Extent of Legal and Illegal Trade in Wildlife. 
In: Oldfield, S. (Ed.). The Trade in Wildlife - Regulation for Conservation. Earthscan, London, UK. 



What’s Driving the Wildlife Trade? 

76 

Bulte, E. H. and Damania, R. (2005). An economic assessment of wildlife farming and conservation. 
Conservation Biology 19: 1222–1233.  

Burn, R. W., Underwood, F. M. and Hunter, N. D. (2003). MIKE Data Analysis Strategy. 
http://www.cites.org/common/prog/mike/data/Data_Analysis_Strategy.pdf. CITES, Geneva, 
Switzerland. 

Carney, D. (1998). Sustainable Rural Livelihoods. What Contribution Can We Make? DFID, London, UK. 
CBD (2007). Convention on Biological Diversity – Country profiles for Cambodia, Indonesia, Lao PDR and 

Viet Nam. http://www.cbd.int/countries/. 
CIA (2007). The World Factbook. Central Intelligence Agency, Washington D.C., USA. 

https://www.cia.gov/library/publications/the-world-factbook/. Viewed August 2007. 
CITES (2007). Export quotas for specimens of species included in the CITES Appendices for 2007. 

http://www.cites.org/common/quotas/2007/exportquotas2007.pdf 
CITES Management Authority of Indonesia (2005). Procedure to make non-detriment findings for the 

trade in Aquilaria malaccensis and other agarwood-producing species in Indonesia. Report to the 
CITES Secretariat.  

Clarke, K. R. and Gorley, R. N. (2006). PRIMER v6: User Manual / Tutorial. PRIMER-E, Plymouth, UK. 
Clarke, S. C. (2003). Quantification of the Trade in Shark Fins. PhD. thesis, Imperial College, London, 

UK. 
Clayton, L. (2003). Conservation of the Paguyaman Forest In North Sulawesi, Indonesia. Annual Report: 

April 2002–March 2003. Darwin Initiative, Department for Environment, Food and Rural Affairs, 
London, UK. http://darwin.defra.gov.uk/documents/9012/2379/09-012%20AR3%20-%20edited.pdf. 

Clayton, L. and Milner-Gulland, E. J. (2000). The trade in wildlife in North Sulawesi, Indonesia. In: 
Robinson, J. G. and Bennett, E. L. (Eds). 473–495. Hunting for Sustainability in Tropical Forests. 
Columbia University Press, New York, USA. 

Clendon, K. and Soydara, V. (2001). The Role of Forest Food Resources in Village Livelihood Systems: A 
study of three villages in Salavan Province, Lao PDR. IUCN, Vientiane, Lao PDR.  

Compton, J. (2000). An overview of Asian turtle trade. In: van Dijk, P. P., Stuart, B. L. and Rhodin, A. G. 
J. (Eds). Asian Turtle Trade: Proceedings of a Workshop on Conservation and Trade of Freshwater 
Turtles and Tortoises in Asia, Phnom Penh, Cambodia, 1–4 December 1999. Chelonian Research 
Monographs No. 2, Chelonian Research Foundation, Lunenburg, USA. 

Compton, J. and Ishihara, A. (2004). The Use and Trade of Agarwood in Japan. A TRAFFIC report to the 
CITES Secretariat. 

Compton, J., Khounboline, K. and Le Hai Quang. (1999). Vanishing Point: An investigation into cross-
border wildlife trade between Lao PDR and Viet Nam. WWF Indochina Programme, Hanoi, Viet Nam.  

Compton, J., and Le Hai Quang (1998). Borderline: an assessment of wildlife trade in Viet Nam. WWF 
Indochina Programme, Hanoi, Viet Nam. 

Courchamp, F., Angulo, E., Rivalan, P., Hall, R. J., Signoret, L. et al. (2006). Rarity value and species 
extinction: The anthropogenic Allee effect. PLoS Biol 4(12).  

Cowell, R. G. and Dawid, A. P. (1992). Fast retraction of evidence in a probabilistic expert system. 
Statistics and Computing, 2, 37-40. 

Davies, G. (2002). Bushmeat and international development. Conservation Biology 16(3): 587–589.  
de Beer, J. H. and McDermott, M. J. (1996). The Economic Value of Non-timber Forest Products in 

Southeast Asia. Netherlands Committee for IUCN, Amsterdam, The Netherlands. 
DFID (2007). Land: Better access and secure rights for poor people. UK Department for International 

Development Policy Publication. London, UK.  
DFID (2008). Sustainable Livelihoods Guidance Sheets. UK Department for International Development, 

London, UK. 
Dickson, B. (2003). What is the goal of regulating wildlife trade? In: Oldfield, S. (Ed). The Trade in 

Wildlife. Earthscan, London, UK.  
Dinerstein, E., Loucks, C., Heydlauff, A., Wikramanayake, E., Bryja, G., Forrest, G., Ginsberg, J., 

Klenzendorf, S., Leimgruber, P., O’Brien, T., Sanderson, E., Seidensticker, J. and Songer, M. (2006). 



What’s Driving the Wildlife Trade? 

77 

Setting Priorities for the Conservation and Recovery of Wild Tigers: 2005–2015. A User’s Guide. WWF, 
WCS, Smithsonian and NFWF-STF, Washington, D.C., – New York, USA.  

Dinerstein, E., Loucks, C., Wikramanayake, E., Ginsberg, J., Sanderson, E., Seidensticker, J., Forrest, J., 
Bryja, G., Heydlauff, A., Klenzendorf, S., Leimgruber, P., Mills, J., O’Brien, T., Shrestha, M., Simins, R. 
and Songer, M. (2007). The fate of wild Tigers. BioScience 57(6): 508–514.  

Duckworth, J. W. and Hedges, S. (1998). A Review of the Status of Tiger, Asian Elephant, Gaur and 
Banteng in Viet Nam, Lao, Cambodia and Yunnan Province (China), With Recommendations for 
Future Conservation Action. WWF Indochina Programme, Hanoi, Viet Nam.  

Durst, P.B. and Bishop, A. (Eds). (1995). Beyond Timber: Social, economic and cultural dimensions of non-
wood forest products in Asia and the Pacific. Proceedings of a Regional Expert Consultation, 28 
November – 2 December 1994. FAO/RAP, Bangkok, Thailand. 

Emerton, L. (2003). Forest Environmental Values and Socio-Economic Development: A case study of Lao 
PDR. Paper submitted to the XII World Forestry Congress 2003. Quebec, Canada. 
http://www.fao.org/DOCREP/ARTICLE/WFC/XII/0938-A1.HTM. 

Emerton, L. (2005). Making the Economic Links Between Biodiversity and Poverty Reduction: The case of 
Lao PDR. IUCN Ecosystems and Livelihoods Group, Colombo, Sri Lanka.  

Emerton, L., Bouttavong, S., Kettavong, L., Manivong, S., and Sivannavong, S. (2002). Lao PDR 
Biodiversity: Economic Assessment. National Biodiversity Strategy and Action Plan, Science, 
Technology and Environment Agency, Vientiane, Lao PDR. 

Engler, M. (in prep.). The value of international wildlife trade. TRAFFIC Bulletin 22(1). 
Engler, M. and Parry-Jones, R (2007). Opportunity or Threat? The Roles of the European Union in Global 

Wildlife Trade. TRAFFIC Europe, Brussels, Belgium. 
Eves, H. E. and Ruggiero, R. G. (2000). Socioeconomics and the sustainability of hunting in the forests of 

Northern Congo (Brazzaville). In: Robinson, J. G. and Bennett, E. L. (Eds). Hunting for Sustainability 
in Tropical Forests. Columbia University Press, New York, USA.  

Fa, J. E., Currie, D. and Meeuwig, J. (2003). Bushmeat and food security in the Congo Basin: linkages 
between wildlife and people’s future. Environmental Conservation 30(1): 71–78.  

FAO (2005). Global Forest Resources Assessment. Food and Agriculture Organization of the United 
Nations. http://www.fao.org/forestry/site/32179/en/. Viewed August 2007. 

Farber, S. and Tietenberg, T. (2006). Market-based instrument. In: Cleveland, C. J. (Ed). The Encyclopedia 
of Earth. Environmental Information Coalition, National Council for Science and the Environment, 
Washington D.C., USA. 

Ferraro, P. (2005). Corruption and conservation: the need for empirical analyses. A response to Smith 
and Walpole. Oryx 39(3): 257–259.  

Foppes, J. (1996). Finding things to do with NTFPs in Champasak Province: A discussion paper. 
IUCN/Forestry Department NTFP project, Vientiane, Lao PDR.  

Foppes, J. and Ketphanh, S. (2000). Forest extraction or cultivation? Local solutions from Lao PDR. Paper 
presented at Workshop on the Evolution and Sustainability of "Intermediate Systems" of Forest 
Management, FOREASIA, 28 June-1 July, Lofoten, Norway. Cited in: Emerton, L., Bouttavong, S., 
Kettavong, L., Manivong, S., and Sivannavong, S. (2002). Lao PDR Biodiversity: Economic Assessment. 
National Biodiversity Strategy and Action Plan, Science, Technology and Environment Agency, 
Vientiane, Lao PDR. 

Fujimura, M. (2006). Impact of cross cross-border road infrastructure in GMS. Paper prepared for 17th 
International ECMT/OECD Symposium “Benefiting from Globalization: Transport Sector 
Contribution and Policy Challenges", Berlin, Germany.  

Galster, S. R. and Eliot, K. V. (1999). Roaring back: anti-poaching strategies for the Russian Far East and 
the comeback of the Amur Tiger. In: Seidensticker, J., Christie, S. and Jackson, P. (Eds). 230–242. 
Riding the Tiger: Tiger conservation in human-dominated landscapes. Cambridge University Press, 
Cambridge, UK. 

Grieser Johns, A. (2004). Pangolins for Television: A case study of the commercialisation of Viet Nam’s 
wildlife and the impact of a development project. Orgut Consulting AB, Stockholm, Sweden. 



What’s Driving the Wildlife Trade? 

78 

Heang, S. (2007). First Step to Move Forward: Bringing hope to the disadvantaged tribal communities in 
Ratanakiri province, Cambodia. Voices from the Forest 12 (May 2007). Non-timber Forest Products 
Exchange Programme for South and Southeast Asia (NTFP-EP), Quezon City, The Philippines. 

Henry, L. A. (2004). A Tale of Two Cities: A comparative study of traditional Chinese medicine markets in 
San Francisco and New York City. TRAFFIC North America and World Wildlife Fund, Washington 
D.C., USA. 

Hugin (2003). Manual to Hugin Developer 6.3. Hugin Expert A/S, Aalborg, Denmark. 
Hutton J. and Webb, G. (2003). Crocodiles: Legal trade snaps back. In: Oldfield, S. (Ed). The Trade in 

Wildlife: Regulation for conservation. Earthscan, London, UK. 
INBAR (2008). The Global Rattan Programme. International Network for Bamboo and Rattan (INBAR), 

Beijing, China. http://www.inbar.int/Board.asp?Boardid=101. Viewed September 2008. 
INDOPOV (2008). The Indonesia Poverty Analysis Program. http://indopov.org/. Viewed September 

2008. 
IUCN (2002). Sustainable management of NTFPs in Lao PDR. A Discussion Paper for the Forestry 

Strategy to the Year 2020 for Lao PDR. IUCN Asia Regional Office, Bangkok, Thailand. 
IUCN (2007). 2007 IUCN Red List of Threatened Species. http://www.iucnredlist.org. Viewed August 

2007. 
IUCN/SSC Cat Specialist Group (2002). Panthera tigris. In: IUCN (2007). 2007 Red List of Threatened 

Species. http://www.iucnredlist.org.  
IUCN/SSC Cat Specialist Group (2007). An expert opinion from the IUCN Species Survival Commission 

and its Cat Specialist Group in response to the request from the Government of the People’s Republic 
of China for scientific input to its review of domestic tiger trade policy. 
www.catsg.org/catsgportal/events-activities/02_reports/CatSG-China_tiger_trade_ban_statement.pdf 

Jackson, P. (1993). The status of the Tiger in 1993. Cat News 19: 5–11.  
Jenkins, M. D. (1995). Tortoises & Freshwater Turtles: The Trade in Southeast Asia. TRAFFIC 

International, Cambridge, UK.  
Jensen, A. (2006). The Scramble for Cash: Access and access mechanisms to income from a commercial 

NTFP. In: Lönnstedt, L. and Rosenquist, B. (Eds). Proceedings of the Biennial Meeting of the 
Scandinavian Society of Forest Economics. Uppsala, Sweden, 8th–11th May, 2006. Scandinavian Forest 
Economics No. 41, Uppsala, Sweden. 

Jensen, A. and Meilby, H. (2006). The good, the bad and the ugly: income determinants and a typology of 
commercial agarwood harvesters in Lao PDR. In: Lönnstedt, L. and Rosenquist, B. (Eds). Proceedings 
of the Biennial Meeting of the Scandinavian Society of Forest Economics, Uppsala, Sweden, 8th–11th 
May, 2006. Scandinavian Forest Economics No. 41. Uppsala, Sweden. 

Jensen, F. V. (2001). Bayesian Networks and Decision Graphs. Springer, New York, USA. 
Kapos, V., Balmford, A., Aveling, R., Bubb, P., Carey, P., Entwistle, A., Hopkins, J., Mulliken, T., Safford, 

R, Stattersfield, A, Walpole, M. and Manica, A. (in press.). Calibrating conservation: New tools for 
measuring success. Conservation Letters. 

Kusters, K. and Belcher, B. (Eds). Forest Products, Livelihoods and Conservation: Case studies of Non-
timber Forest Product Systems. Chapter 1, Vol. 1: Asia. Centre for International Forestry Research, 
Indonesia.  

Le Dien Duc and Broad, S. (1995). Investigations into Tortoise and Freshwater Turtle Trade in Vietnam. 
NWF/IUCN/WWF Programme for Endangered Species in Asia in collaboration with TRAFFIC 
Southeast Asia. 

Lee, R. J., Gorog, A. J., Dwiyahreni, A., Siwu, S., Alexander, H., Paoli, G. D. and Ramono, W. (2005).  
Wildlife trade and implications for law enforcement in Indonesia: a case study from North Sulawesi. 
Biological Conservation 123(4): 477–488.  

Lee, S. K. H. (1998). Attitudes of Hong Kong Chinese Towards Wildlife Conservation and the Use of 
Wildlife as Medicine and Food. TRAFFIC East Asia, Hong Kong, China. 

Ling, S. (2004). Spatial Bioeconomics of Subsistence Hunting. PhD. thesis, University of London, UK. 



What’s Driving the Wildlife Trade? 

79 

Lopez, M. F. M. and Schoppe, S. (2004). Morphometry of four species of non-marine turtles from 
Palawan, Philippines with special reference to sexual dimorphism. Agham Mindanaw Vol. II: 43–54. 

MacGregor, J. (2002). International Trade in Crocodilian Skins: Review and analysis of the trade and 
industry dynamics for market-based conservation. IUCN/SSC Crocodile Specialist Group. 
http://www.flmnh.ufl.edu/herpetology/CROCS/MacGregorFinalDec2002.doc. 

Mainka, S. and Trivedi, M. (Eds) (2002). Links Between Biodiversity, Conservation, Livelihoods and Food 
Security: The sustainable use of wild species for meat. Occasional Paper of the IUCN Species Survival 
Commission No. 24: 39–44. IUCN–The World Conservation Union, Cambridge, UK. 

Marshall, E., Schreckenberg, K. and Newton, A. C. (Eds) (2006). Commercialization of Non-timber Forest 
Products: factors influencing success. Lessons learned from Mexico and Bolivia and policy implications 
for decision-makers. United Nations Environment Programme - World Conservation Monitoring 
Centre, Cambridge, UK.  

Milner-Gulland, E. J. and Mace, R. (1998). Conservation of Biological Resources. Blackwell Science, 
Oxford, UK.  

Miquelle, D. G., Merrill, T. W., Dunishenko, Y. M., Smirnov, E. N., Quigley, H. B., Pikunov, D. G. and 
Hornocker, M. G. (1999). A habitat protection plan for the Amur Tiger: developing political and 
ecological criteria for a viable land-use plan. In: Seidensticker, J., Christie, S. and Jackson, P. (Eds). 
Riding the Tiger: Tiger conservation in human-dominated landscapes. Cambridge University Press, 
Cambridge, UK. 

Moyle, B. (2003). Regulation, conservation and incentives. In: Oldfield, S. (Ed). The Trade in Wildlife – 
Regulation for Conservation. Earthscan, London, UK and Sterling, Virginia, USA. 

Nasi, R., Brown, D., Wilkie, D., Bennett, E., Tutin, C., van Tol, G., and Christophersen, T. (2008). 
Conservation and Use of Wildlife-based Resources: The bushmeat crisis. Technical Series no. 33, 50 pp. 
Secretariat of the Convention on Biological Diversity, Montreal, Canada and Center for International 
Forestry Research (CIFOR), Bogor, Indonesia. 

Neumann, R. P. and Hirsch, E. (2000). Commercialisation of Non-timber Forest Products: Review and 
analysis of research. Center for International Forestry Research, Bogor, Indonesia. 

Newton, A. C., Marshall, E., Schreckenberg, K., Golicher, D., te Velde, D. W., Edouard, F. and Arancibia, 
E. (2006). Use of a Bayesian Belief Network to predict the impacts of commercializing non-timber 
forest products on livelihoods. Ecology and Society 11(2): 24. 
http://www.ecologyandsociety.org/vol11/iss2/art24/. 

Ng, J. and Nemora (2008). The Tiger Trade Revisited in Sumatra. TRAFFIC Southeast Asia, Petaling Jaya, 
Malaysia. 

Nijman, V. (2005). In Full Swing: Assessment of trade in Orang-utans, and Gibbons, on Java and Bali, 
Indonesia. TRAFFIC Southeast Asia, Petaling Jaya, Malaysia.  

Nijman, V. and Shepherd, C. R. (2007). Trade in non-native, CITES-listed, wildlife in Asia, as exemplified 
by the trade in freshwater turtles and tortoises (Chelonidae) in Thailand. Contributions to Zoology, 
76(3): 207–212.  

Nijman, V., Siekerman, N. and Shepherd, C. R. (in prep.) An assessment of the trade in live freshwater 
turtles and tortoises in Asia based on a bio-economic model for wildlife trade. 

Nooren, H. and Claridge, G. (2001). Wildlife Trade in Lao PDR: The end of the game. The Netherlands 
Committee for IUCN, Amsterdam, Netherlands. 

Nowell, K. (2000). Far From a Cure: The Tiger trade revisited. TRAFFIC International, Cambridge, UK.  
Nowell, K. and Jackson, P. (1996). Wild Cats. IUCN/SSC Cat Specialist Group, Gland, Switzerland.  
Nowell, K. and Xu, L. (2007). Taming the Tiger Trade: China’s markets for wild and captive Tiger products 

since the 1993 domestic trade ban. TRAFFIC East Asia, Hong Kong, China. 64 pp.  
Oldfield, S. (Ed) (2003). The Trade in Wildlife- Regulation for Conservation. Earthscan, London, UK. 
Oldfield, T. (2005). Using a quantitative approach to guide practice. Sustainable, IUCN, March 2005: 24–

25. 
Olesen, K. G., Lauritzen, S. L. and Jensen, F. V. (1992). Hugin: A system creating adaptive causal 

probabilistic networks. In: Dubois, D., Wellman, M. P., D'Ambrosio, B. and Smets, P. (Eds). 



What’s Driving the Wildlife Trade? 

80 

Proceedings of the Eighth Conference on Uncertainty in Artificial Intelligence, pp. 223-229, Stanford, 
California. Morgan Kaufmann, San Mateo, USA. 

ProFound (2007). Biodiversity and Trade Programme, Indonesia. ProFound, the Netherlands. 
http://www.thisisprofound.com/projects.php?vid=134&vcat=2&vdocId=0&vmenuId=4.  

PRSP (Poverty Reduction Strategy Papers). Online references for Cambodia, Indonesia, Lao PDR and 
Viet Nam. International Monetary Fund. http://www.imf.org/external/np/prsp/prsp.asp. Viewed 
August 2007. 

Rabinowitz, A. (1999). The status of the Indochinese Tiger: separating fact from fiction. In: Seidensticker, 
J., Christie, S. and Jackson, P. (Eds). Riding the Tiger: Tiger conservation in human-dominated 
Landscapes. Cambridge University Press, Cambridge, UK.  

Raintree, J., Nguyen Thi Nghia and Bui Thi An. (2007). NTFP Impact Assessment Report. NTFP Sub-
Sector Support Project, Hanoi. IUCN and Forest Science Institute of Viet Nam.  

Rao, M. and McGowan, P. J. K. (2002). Wild-Meat use, food security, livelihoods, and conservation. 
Conservation Biology 16(3): 580–583.  

Redford, K. H. (1992). The empty forest. Bioscience 42: 412–422.  
Robinson, J. G. and Bennett, E. L. (Eds) (2000). 473–495. Hunting for Sustainability in Tropical Forests. 

Columbia University Press, New York, USA. 
Robinson, J. G. and Bennett, E. L. (2002). Will alleviating poverty solve the bushmeat crisis? Oryx 36: 332.  
Robinson, J.G. and R.E. Bodmer (1999). Towards wildlife management in tropical forests. Journal of 

Wildlife Management, 63: 1-13. 
Roe, D. (2008). Trading Nature: A report, with case studies, on the contribution of wildlife trade 

management to sustainable livelihoods and the Millennium Development Goals. TRAFFIC 
International and WWF International, Cambridge, UK and Gland, Switzerland. 

Roe, D., Mulliken, T., Milledge, S., Mremi, J., Mosha, S. and Grieg-Gran, M. (2002). Making a Killing or 
Making a Living? Wildlife trade, trade controls and rural livelihoods. IIED, London and TRAFFIC, 
Cambridge, UK. 

Rosales, R. M. P., Kallesoe, M. F., Gerrard, P., Muangchanh, P., Khamsomphou, P., Khamsomphou, S. 
(2003). The Economic Returns from Conserving Natural Forests in Sekong, Lao PDR. WWF-Lao PDR, 
Lao PDR. 

Ruiz-Pérez, M. and Byron, N. (1999). A methodology to analyze divergent case studies of non-timber 
forest products and their development potential. Forest Science 45(1): 1–14.  

Ruiz-Pérez, M., Belcher, B., Achdiawan, R., Alexiades, M., Aubertin, C., Caballero J., Campbell, B., 
Clement, C., Cunningham, T., Fantini, A., de Foresta, H., García. F. C., Gautam K. H., Hersch, M. P., 
de Jong, W., Kusters, K., Govindan, K. M., López, C., Fu, M., Martínez, A. M. A., Raghavan, N. T.K., 
Ndoye, O., Ocampo, R., Rai, N., Ricker, M., Schreckenberg, K., Shackleton, S., Shanley, P., 
Sunderland, T., and Youn, Y. (2004). Markets drive the specialization strategies of forest peoples. 
Ecology and Society 9(2): 4. [online] URL: http://www.ecologyandsociety.org/vol9/iss2/art4/. 

Salafsky, N. and Margoluis, R. (2003). What conservation can learn from other fields about monitoring 
and evaluation. BioScience 53(2): 120–122.  

Samedi and Iskandar, D. T. (2000). Freshwater turtle and tortoise conservation and utilization in 
Indonesia. In: van Dijk, P. P., Stuart B. L. and Rhodin, A. G. J. (Eds). Asian Turtle Trade: Proceedings 
of a Workshop on Conservation and Trade of Freshwater Turtles and Tortoises in Asia, Phnom Penh, 
Cambodia, 1–4 December 1999. Chelonian Research Monographs, No. 2; Chelonian Research 
Foundation, Lunenburg, USA. 

Sanderson, E., Forrest, J., Loucks, C., Ginsberg, J., Dinerstein, E., Seidensticker, J., Leimgruber, P., Songer, 
M., Heydlauff, A., O’Brien, T., Bryja, G., Klenzendorf, S. and Wikramanayake, E. (2006). Setting 
Priorities for the Conservation and Recovery of Wild Tigers: 2005–2015. The Technical Assessment. 
WCS, WWF, Smithsonian and NFWF-STF, Washington D.C., – New York, USA.  

Schoppe, S. (in prep.). Conservation Status of the Southeast Asian Box Turtle Cuora amboinensis in 
Indonesia. TRAFFIC Southeast Asia Technical Report. Petaling Jaya, Malaysia.  



What’s Driving the Wildlife Trade? 

81 

Seidensticker, S., Christie, S. and Jackson, P. (Eds) (1999). Riding the Tiger: Tiger conservation in human-
dominated landscapes. Cambridge University Press, Cambridge, UK.  

SFNC. (2003). Hunting and Trading Wildlife: An investigation into the wildlife trade in and around the Pu 
mat National Park, Nghe An province, Viet Nam. Social Forestry and Nature Conservation in Nghe An 
Province Project, Vinh City, Viet Nam.  

Shaw, P. J. A. (2003). Multivariate Statistics for the Environmental Sciences. Arnold, London, UK.  
Shepherd, C. R. (2000). Export of live freshwater turtles and tortoises from North Sumatra and Riau, 

Indonesia: A case study. In: van Dijk, P. P., Stuart, B. L. and Rhodin, A. G. J, (Eds), 112–119. Asian 
Turtle Trade: Proceedings of a Workshop on Conservation and Trade of Freshwater Turtles and 
Tortoises in Asia. Chelonian Research Monographs, No. 2, Chelonian Research Foundation, 
Lunenburg, USA. 

Shepherd, C. R., Compton, J. and Warne, S. (2007). Transport Infrastructure and Wildlife Trade Conduits 
in the GMS: Regulating illegal and unsustainable wildlife trade. Biodiversity Conservation Corridors 
Initiative, International Symposium Proceedings 27-28 April 2006, Bangkok, Thailand. Asia 
Development Bank. 

Shepherd, C. R. and Ibarrondo, B. (2005). The Trade of the Roti Island Snake-Necked Turtle Chelodina 
mccordi. TRAFFIC Southeast Asia, Petaling Jaya, Malaysia. 41 pp.  

Shepherd, C. R. and Magnus N. (2004). Nowhere to Hide: The trade in Sumatran Tiger.  TRAFFIC 
Southeast Asia. Petaling Jaya, Malaysia. 

Shepherd, C. R. and Nijman, V (2008). An Overview of the Regulation of the Freshwater Turtle and 
Tortoise Pet Trade in Jakarta, Indonesia. TRAFFIC Southeast Asia, Petaling Jaya, Malaysia.  

Shepherd, C. R., Sukumaran, J. and Wich, S. A. (2004). Open Season: An analysis of the pet trade in 
Medan, Sumatra 1997 – 2001. TRAFFIC Southeast Asia, Petaling Jaya, Malaysia. 

Singh, S., Boonratana, R., Bezuijen, M., Phonvisay, A. (2006a). Trade in Natural Resources in Stung Tren 
Province Cambodia: An assessment of the wildlife trade. TRAFFIC MWBP, Vientiane, Lao PDR.  

Singh, S., Boonratana, R., Bezuijen, M., Phonvisay, A. (2006b). Trade in Natural Resources in Attapeu 
Province Lao PDR: An assessment of the wildlife trade. TRAFFIC MWBP, Vientiane, Lao PDR.  

Siswomartono, D. (1998). Review of the policy and activities of wildlife utilisation in Indonesia. In: 
Erdelen, W. (Ed). Conservation, Trade and Sustainable Use of Lizards and Snakes in Indonesia, 
Mertensiella 7: 27–31. Rheinbach, Germany.  

Sly, M. (2001). Village Survey Report: Remote village education support project. Pathoumphone District, 
Champasak Province, Lao PDR. Global Association for People and the Environment, Pakse, Lao PDR. 

Smith, R. J. and Walpole, M. J. (2005). Should conservationists pay more attention to corruption? Oryx 
39(3): 251–256.  

Soehartono, T. and Newton, A. C. (2000). Conservation and sustainable use of tropical trees in the genus 
Aquilaria I. Status and distribution in Indonesia. Biological Conservation (96): 83–94.  

Soehartono, T. and Newton, A. C. (2002). The Gaharu trade in Indonesia: Is it sustainable? Economic 
Botany 56(3): 271–284.  

Sok, S. (2003). Mainstreaming Trade for Poverty Alleviation: A Cambodian experience. The World Bank 
Group. http://www1.worldbank.org/devoutreach/july03/article.asp?id=205 

Spiegelhalter, D. J. and Lauritzen, S. L. (1990). Sequential updating of conditional probabilities on 
directed graphical structures. Networks 20(5):579-605. 

Stuart, B. L. and Timmins, R. J. (2000). Conservation status and trade of turtles in Lao PDR. In: van Dijk, 
P. P., Stuart, B. L. and Rhodin, A. G. J (Eds). Proceedings of a Workshop on Conservation and Trade of 
Freshwater Turtles and Tortoises in Asia 2000. Chelonian Research Monographs 2: 58–62. Chelonian 
Research Foundation, Lunenburg, USA. 

Sutherland, W. (2003). Evidence-based conservation. Conservation Magazine, Summer 2003 4(3).  
Tola, P. and McKenney, B. (2003). Trading Forest Products in Cambodia. Cambodia Development 

Resource Institute, Working Paper 28. 
TRAFFIC (2007). What is wildlife trade? http://www.traffic.org/wildlife/wildlife.htm. Viewed 6 December 

2007. 



What’s Driving the Wildlife Trade? 

82 

TRAFFIC East Asia (2004). The Trade and Use of Agarwood in Taiwan, Province of China. A TRAFFIC 
Report to the CITES Secretariat. Hong Kong, China. 

TRAFFIC East Asia (2004). The Trade and Use of Agarwood in Taiwan. A TRAFFIC report compiled for 
the CITES Secretariat. 

TRAFFIC Southeast Asia (2004). Review of Significant Trade in Aquilaria malaccensis. Compiled for the 
CITES Secretariat.  

TRAFFIC Southeast Asia (in prep.). The Trade in Malayan Tigers. TRAFFIC Southeast Asia, Petaling 
Jaya, Malaysia.  

UNDP (2005). Human Development Report. International co-operation at a cross roads. Aid, Trade and 
security in an unequal world. United Nations Development Programme, New York, USA. 

van Dijk, P. P. (2000). The status of turtles in Asia. In: Asian Turtle Trade. Proc. Workshop on 
Conservation and Trade of Freshwater Turtles and Tortoises in Asia, Phnom Penh, Cambodia, 1-4 
December 1999, Chelonian Research Monographs. 2. 164 pp. Chelonian Research Foundation, 
Lunenburg, USA. 

van Dijk, P. P., Stuart, B. L. and Rhodin, A. G. J. (2000). Asian Turtle Trade. Proc. Workshop on 
Conservation and Trade of Freshwater Turtles and Tortoises in Asia, Phnom Penh, Cambodia, 1-4 
December 1999. Chelonian Research Monographs. 2. 164 pp.  

Vantomme, P., Markkula, A. and Leslie, R. N. (Eds) (2002). Non-wood Forest Products in 15 Countries of 
Tropical Asia - An Overview. FAO, Rome, Italy. 

Vedeld, P., Angelsen, A., Sjaastad, E. and Berg, G. K. (2004). Counting on the Environment: Forest 
incomes and the rural poor. Environmental Economics Series Paper No. 98, The World Bank, 
Washington D.C., USA. 

Venkataraman, B. (Comps.) (2007). A Matter of Attitude: The consumption of wild animal products in Ha 
Noi, Viet Nam. TRAFFIC Southeast Asia, Greater Mekong Programme, Hanoi, Viet Nam. 

Warner, K. (1995). Marketing, Valuation and Pricing of NWFPs. In Durst, P.B. and Bishop, A. (Eds). 
(1995). Beyond Timber: Social, economic and cultural dimensions of non-wood forest products in Asia 
and the Pacific. Proceedings of a Regional Expert Consultation, 28 November – 2 December 1994. 
FAO/RAP, Bangkok, Thailand. 

Wildlife Conservation Society (2004). Asia's Biodiversity Vanishing Into the Marketplace. ScienceDaily, 
12 February 2004. http://www.sciencedaily.com/releases/2004/02/040211081530.htm. Viewed 14 
September 2008. 

Wilkie, D. S. and Godoy, R. A. (2001). Income and price elasticities of bushmeat demand in lowland 
Amerindian societies. Conservation Biology 15(3): 761–769.  

Williamson, D. (Ed). (2006). Proceedings of the Fourth International Symposium on the Trade in Bear 
Parts. Nagano, Japan, 4 October 2006. TRAFFIC East Asia – Japan, Tokyo, Japan. 

Wollenberg, E. K. (2001). Incentives for collecting gaharu (fungal-infected wood of Aquilaria spp. 
(Thymelaeaceae) in East Kalimantan. Economic Botany 55(3): 444–456. The New York Botanical 
Garden Press, New York, USA. 

World Bank (2005). Going, Going, Gone…The Illegal Trade in Wildlife in East and Southeast Asia. 
Discussion Paper prepared by The World Bank, East Asia and Pacific Region, Environment and Social 
Development Department. The World Bank, Washington D.C., USA. 

World Bank (2006). World Development Indicators. The World Bank, Washington D.C., USA. 
World Bank (2008a). Prospects for the Global Economy. Recent developments .East Asia and the Pacific 

regional outlook. http://web.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTDECPROSPECTS/
EXTGBLPROSPECTSAPRIL/0,,contentMDK:20394402~menuPK:665652~pagePK:2470434~piPK:24
70429~theSitePK:659149,00.html. Viewed September 2008. 

World Bank (2008b). Prospects for the Global Economy. Recent developments .South Asia regional 
outlook. http://web.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTDECPROSPECTS/EXTGBL
PROSPECTSAPRIL/0,,contentMDK:20394787~isCURL:Y~menuPK:665605~pagePK:3778470~piPK:
3778551~theSitePK:659149,00.html. Viewed September 2008. 

 



What’s Driving the Wildlife Trade? 

83 

ANNEX 1: 
Questionnaire used for the survey of expert opinion 
 Background Information – Interviewee  Answer Choices Comments (Optional) 

A Interviewee full name ……………………………….…………...…….. 
Institutional affiliation (if any) …………………….…………………….. 

       
      

      

     

B What are the sources of information upon which your opinion is based? 
 
Select all that apply. 

 
 
 
 
 
 
 

Primary research 
Grey literature 
Published literature 
Experience of project implementation 
Policy level research/implementation 
Direct involvement in wildlife trade 
Anecdotal information (e.g. opinions of others) 
Other:       

      

     

C What is the scale at which you are commenting on for this product survey? 
(Please be as specific as you can) 

 
 
 
 

Country (Name:      ) 
Province (Name:       ) 
District (Name:       ) 
Village (Name:       ) 

      

     

D What is the scale at which you are commenting on the trade network?  
 
 

International 
National 
Local 

      

     

E What describes your role working with this product? 
 
Select all that apply. 

 
 
 
 
 
 

Conservation 
Development 
Research 
Private sector 
Intermediary trader 
Wholesaler 

 
 
 
 

Independent consultant 
Retailer 
Regulatory enforcement 
Other:  
      

      

     

F Which part of the trade chain are you most familiar with?  
 
 
 

Harvesting/production 
Intermediate trade (including import/export) 
End consumption 
All parts equally 

      

 
 

 Background Information – Product & Product Characteristics  Answer Choices Comments (Optional) 

G Product name ………………………………………………………………...              
     

H What species is it derived from? …………………………………………...              
     

I What is the source of the product? - If it is an animal:  
 
 
 - If it is a plant: 
 
 
 - If it is a fungus: 

 
 

 
 
 
 
 

Whole or part of carcass (where harvesting kills the animal) 
Product made by the animal, such as honey, silk or birds nest (where 
harvesting does not kill the animal) 
Vegetative structure (such as leaves, branches, bark, roots) 
Reproductive structure (such as flowers, fruits, seeds) 
Plant product (exudate such as latex, resin, gum) 
Product of parasitic infection of plant (e.g. stick lac, agarwood) 
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 Background Information – Product & Product Characteristics  Answer Choices Comments (Optional) 

 
 

Whole fungus (e.g. edible mushrooms) 
Product created by the fungus 

     

J How perishable is the product?  
 

 
 
 

Not perishable 
Low (no processing or special storage facilities required for transport) 
Moderate (processing or special storage facilities required for transport) 
High (processing or special storage facilities required, but product still has 
short shelf-life) 

      

     

K What is the spatial extent of the production area from which the raw 
material can be harvested, as compared to the region over which the 
product is traded? 

 
 
 

Small – approximate harvest area is less than 10% of trade region 
Medium – product can be harvested over 1/3 of the trade region 
Large – product can be harvested over more than 1/3 of trade region 

      

     

J What is the scale of trade in this product?  
 
 

Local 
National 
International 

      

     

L What has been the growth trend in human population in the production area 
(over the past 10 years)? 

 
 
 

Human population increasing 
Human population relatively stable 
Human population decreasing 

      

 
 

 Questions – Harvesting, Trade and Consumption  Answer Choices Confidence Comments 

1 Is this product mostly harvested for trade or for subsistence use?  
 
 
 

Majority harvested for subsistence (within household) 
Majority harvested for trade (outside of household) 
Both equally important 
Unknown or impossible to specify 

            

      

2 What is the importance of trade in this product to overall household 
income? 

 
 
 
 

Contributes more than 50% of household income 
Contributes 10-50% of household income 
Contributes less than 10% of household income 
Varies from household to household 

            

      

3a Are most wildlife harvesters:  
 
 

Operating independently 
Working for others as hired labour 
Working on an informal “contract” basis for suppliers/middlemen 

            

3b Who harvests the species?  
 
Select all that apply. 

 
 
 
 
 
 
 
 
 

Local people working independently 
Local people working for outsiders 
Local people working for other local people 
Outsiders working independently 
Outsiders working for outsiders 
Outsiders working for local people 
Incoming settlers 
Commercial/private enterprise 
Government agency 

            

      

4 Is harvesting of this product primarily used to fill unforeseen/emergency 
income gaps (e.g. due to sudden cash needs, collapse of other income 
sources)?  

 
 

Yes 
No 

            

      

5a Is harvest of the product carried out:  
 

Seasonally 
All year round 
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 Questions – Harvesting, Trade and Consumption  Answer Choices Confidence Comments 

5b Is supply of the product available for harvesting:   
 

Seasonal 
All year round 

            

      

6 Does the importance of trade in the product to livelihoods vary at different 
times of the year? 

 
 

Yes 
No 

            

      

7 Which income level is primarily responsible for harvesting the product?  
 
Select one answer. 

 
 
 
 

Poorest 1/3 of households 
Middle 1/3 of households 
Wealthiest 1/3 of households 
Variety of income groups 

            

      

8 What genders/ages are primarily responsible for harvesting the product? 
 
Select all answers that apply. 

 
 
 

Children 
Adult men 
Adult women 

            

      

9 How are harvesters paid? 
 
Select all answers that apply. 

 
 
 
 

Cash advance, to harvest certain products 
Cash on sale 
Barter exchange 
Paid as formal/informal employees for time worked, rather than amount of 
product harvested 

            

      

10 How has the price paid (per unit of product) to harvesters changed in real 
terms during the last 10 years? 

 
 
 
 

Increased 
Decreased 
Stayed the same 
No clear trend 

            

      

11a 
 

Have there been any external interventions aimed at reducing poverty 
among households harvesting this product or in areas where there are 
high levels of trade in this product? 

 
 

Yes 
No 

            

11b If yes (to 11a), how successful have these interventions been in terms of 
alleviating poverty? 

 
 
 

Very successful 
Somewhat successful 
Unsuccessful 

  

11c If ‘very successful’ or “somewhat successful’ (in 11b), is there evidence 
that people have moved away from harvesting wildlife for trade? 

 
 

Yes, people have moved away from harvesting wildlife for trade. 
No, people have not moved away from harvesting wildlife for trade. 

            

      

12a Do you believe that people shift away from wildlife harvest/trade and into 
other livelihood/income sources as their socio-economic status improves? 

 
 

Yes 
No 

            

12b If yes, what other livelihood or income sources are they moving into? Please list briefly: 
      

            

      

13 Do you believe that people move into wildlife harvest for trade as their 
socio-economic status declines? 

 
 

Yes 
No 

            

      

14 Are there other income generating opportunities that are available to 
harvester households (other than harvesting of the product)?  

 
 
 

Yes, there are many 
Yes, there are a few 
No, there are none 

            

      

15 How important is the wildlife trade (in this product and other products) as a 
livelihood activity to harvesters, in comparison to other livelihood options 
available? 

 
 
 
 

The most important – almost no other activities 
Very important – one of only a few activities 
Somewhat important – one of many activities 
Relatively unimportant – an occasional activity 

            

      

16 What percentage of annual harvester household income is generated from  Less than 1/4th of total income             
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 Questions – Harvesting, Trade and Consumption  Answer Choices Confidence Comments 

the trade of wildlife products other than the one considered in this 
questionnaire? 

 
 
 

Approximately  to  of total income 
Approximately  to  of total income 
More than  of total income 

      

17 In general is harvesting of the product opportunistic or a planned activity?  
 

Opportunistic 
Planned 

            

      

18a Have there been any external interventions to create alternative livelihood 
options for harvesters? 

 
 

Yes 
No 

            

18b If yes (to 18a), is there evidence that these have resulted in a reduction in 
harvesting of wildlife in general? 

 
 
 

Yes 
No 
Unsure 

            

18c If yes (to 18 a), is there evidence that these have resulted in a reduction in 
harvesting specifically of this product? 

 
 
 

Yes 
No 
Unsure 

            

      

19a Is the product harvested from non-wild sources (e.g. cultivated or 
farmed)? 

 
 

Yes, harvested from wild and non-wild sources 
No, only harvested from wild sources 

            

19b If yes (to 19a), estimate the percentage of volume produced for trade from  
non-wild sources. 

 
 
 
 

0-25% 
26-50% 
51-75% 
76-100% 

            

19c Are the same people involved in non-wild and wild harvest?  
 
 

In most cases 
Sometimes 
Never 

            

19d If yes (to 19a), is there a trend towards increased harvesting from non-wild 
sources? Was this product previously wild harvested? 

 
 

Yes 
No 

            

      

20 What is the main reason for harvesting this product?  
 
 

Income 
Enjoyment 
Culture/tradition 

 
 
 

Pest removal 
By-catch 
Other:       

            

      

21 What is the primary motivation for harvesting wildlife (in general)?  
 
 

For own use, with the surplus sold 
For trade, with the surplus consumed at home 
Both/varies 

            

      

22 Is the product traded a by-product of another livelihood activity?  
 

Yes:       
No 

            

      

23a Is there any evidence that harvesters have left the trade over the past 10 
years? 

 
 

Yes 
No 

            

23b If yes, why?  
 
 
 
 

Ill health 
Age 
Regulation 
Immigrants 
Substitution with 
another product 

 
 
 
 
 
 

Regulation 
Decline in demand 
Collapse of markets 
Lack of harvestable resource 
Decline in profitability 
Other:       

            

      

24 If consumer income increases, what do you believe would happen to the 
amount of product consumed?  

 
 
 

Increases 
Decreases 
Stays the same 
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 Questions – Harvesting, Trade and Consumption  Answer Choices Confidence Comments 

25 If product prices increase, what do you believe would happen to the level 
of demand for the product? 

 
 
 

Increases 
Decreases 
Stays the same 

            

      

26 For end-consumers, is the wildlife product considered a:  
 
 

Luxury good 
Essential item 
Other:       

            

      

27a If supply increases (i.e. the amount of product being harvested), what do 
you believe would be the effect on price paid by consumers?  

 
 
 

Increases 
No discernible relationship 
Decreases 

            

27b If supply decreases, what do you believe would be the effect on price paid 
by consumers?  

 
 
 

Increases 
No discernible relationship 
Decreases 

            

      

28 What have the trends been over the last 10 years? 
- Demand for the product in national markets has 
- Price of the product in national markets has 

 
- Demand for the product in international markets has 
- Price of the product in international markets has 

 
 Increased or  Decreased or  No clear trend 
 Increased or  Decreased or  No clear trend 

 
 Increased or  Decreased or  No clear trend 
 Increased or  Decreased or  No clear trend 

 
      
      
 
      
      

 
      

      

29 Is the product easily substitutable (i.e. will consumers readily purchase an 
alternative)? 

 
 
 
 

Yes, with the same product obtained from non-wild sources 
Yes, with similar products obtained from other species 
Yes, with synthetics 
No 

            

      

30 Do you believe that changes in the prices of substitutes have a significant 
influence on market demand for the wildlife product? 

 
 
 

Yes 
No, because substitutes are considered inferior 
No, for other reasons 

            

      

31a For each of the following, what have been the trends over the past 10 
years? Please tick the appropriate box. 

- The abundance of the species in the wild is 
- The availability/affordability of substitutes is 
- The quality/availability of transport infrastructure is 
- The volume of Domestic trade in the product is 
- The number of harvest controls (including protected areas) are 
- The number of International trade controls are 
- Awareness of controls among harvesters is 
- Awareness of controls among traders is 
- Enforcement of controls is 

 
 

 increasing or  decreasing or  stable 
 increasing or  decreasing or  stable 
 increasing or  decreasing or  stable 
 increasing or  decreasing or  stable 
 increasing or  decreasing or  stable 
 increasing or  decreasing or  stable 
 increasing or  decreasing or  stable 
 increasing or  decreasing or  stable 
 increasing or  decreasing or  stable 

 
 
      
      
      
      
      
      
      
      
      

 
 
      

31b What is the most important factor that influences changes in product 
demand? (Select from the list in 37a, or identify an alternate factor.)  

Please state.                   

      

32 If the price of the wildlife product increases, do you believe that supply 
would: 

 
 
 

Increase 
Decrease 
Stay the same 

            

      

33 What is the relationship between supply and demand for the product?  
 
 

Supply exceeds demand 
Demand exceeds supply 
Supply and demand are matched 
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 Questions – Harvesting, Trade and Consumption  Answer Choices Confidence Comments 
      

34 Is demand for the wildlife product:  
 
 

Seasonal 
Dependent on special needs (e.g. medicine, ritual) 
Relatively constant throughout the year 

            

      

35a How does the product move from harvester to trader?  
 
 

Traders visit the community to purchase from harvesters 
Harvesters bring the product to sell to traders 
Harvesters sell directly to consumers (if so, skip question 43b) 

            

35b How often do harvesters and traders interact?  
 

Fixed/regular times 
Variable/irregular times 

            

      

36 Do traders rely solely on the trade of wildlife to make a living, or do they 
also trade other products?  

 
 
 

Specialise in trading only this product 
Trade a few wildlife products 
Trade any/many species 

            

      

37 What have the trends been over the last10 years? 
- Number of harvesters collecting the product has 
- Number of traders buying directly from harvesters has 
- Number of retail outlets where product is sold has 
- Volume of product consumed at national level has 
- Volume of product consumed at international level has 
- Total volume of trade has 
- Total value of trade has 

 
 Increased or  Decreased or  No clear trend 
 Increased or  Decreased or  No clear trend 
 Increased or  Decreased or  No clear trend 
 Increased or  Decreased or  No clear trend 
 Increased or  Decreased or  No clear trend 
 Increased or  Decreased or  No clear trend 
 Increased or  Decreased or  No clear trend 

 
      
      
      
      
      
      
      

 
      

      

38 Which of the following are true of the trade chain? 
 
Select all that apply.  

 
 
 
 

 
 
 
 
 

Relatively well established 
Relatively poorly established 
Markets are typically in same location from year to year 
People involved in harvesting and trade are typically the same from year to 
year 
Difficult for harvesters to access traders 
Involves temporary points of sale 
Crosses one international border 
Crosses multiple international borders 

            

      

39 Does the price of the wildlife product vary between seasons?  
 
 

No 
Yes, related to changes in demand 
Yes, related to changes in supply 

            

      

40 Which of the following have influenced the change in supply of this 
product? (Select all that apply.) 

 
 
 
 
 
 

Improved physical infrastructure (roads, etc)  
New economic activities opening up areas (mining, logging etc) 
Illegal logging facilitating wildlife trade 
Improved communication and connectivity with market towns 
Health scares and disease epidemics 
Other:       

            

      

41 Is the product harvested illegally from protected areas (PAs)?  
 
 
 
 

Always harvested from PAs 
Frequently harvested from PAs 
Sometimes harvested from PAs 
Never harvested from PAs 
Does not occur in PAs. 

            

      

42 Are there National legal restrictions on harvest in place?  Yes             
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 No 
      

43 How have National legal harvest controls for the product changed in the 
past 10 years? 

 
 
 

Increased 
Decreased 
No change 

            

      

44a Have these changes resulted in a reduction in volume harvested?  
 
 
 
 

No effect 
Yes, with immediate effect 
Yes, with effects felt in about 2 years 
Yes, with effects felt in about 5 years 
Yes, with effects felt in about 10 years 

            

44b Have these changes resulted in any changes in the amount of corruption 
related to the wildlife trade (e.g. bribing officials) 

 
 

Yes 
No 

            

      

45a Are there harvest quotas in place?  
 

Yes 
No 

            

45b If yes, to what extent have these quotas been implemented? 
Why? Please explain briefly.. 

 Fully or  Mostly or  Sometimes or  Never 
      

            

45c If yes (to 45a), how do actual harvest volumes compare to annual quotas? 
 

 
 
 

Actual volumes are about the same as quotas 
Actual volumes are lower than quotas 
Actual volumes are higher than quotas 

            

45 
d 

If yes (to 45a), how effective have these quotas been in regulating trade?  
Why? Please explain briefly. 

 Very or  Somewhat or  Slightly or  Not effective 
 
_     _ 

  

      

46a Are licenses/permits required for legal harvest?  
 

Yes 
No 

            

46b If yes (to 46a), what proportion of the harvest is covered by legal permits?  
 
 
 

All 
More than half 
Less than half 
None 

            

45 

d 

If yes (to 46a), how effective have these quotas been in regulating trade? 
Why? Please explain briefly. 

 Very or  Somewhat or  Slightly or  Not effective 
 
_     _ 

            

      

47a Are there International legal restrictions on trade in place?  
 

Yes 
No 

            

47b If yes, mark all that apply.  
 
 

CITES 
Bilateral trade agreements 
Regional trade agreements 

            

47c How effective have these been in regulating wildlife trade? 
- Effectiveness of CITES 
o Why? Please explain briefly. 

. 
- Effectiveness of Bilateral trade agreements 
o Why? Please explain briefly. 

. 
- Effectiveness of Regional trade agreements 
o Why? Please explain briefly. 

 
 Very or  Somewhat or  Slightly or  Not effective 

_     _ 
 

 Very or  Somewhat or  Slightly or  Not effective 
_     _ 
 

 Very or  Somewhat or  Slightly or  Not effective 
_     _ 
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48 Level of awareness of regulations related to harvest and/or trade: 
- How aware are harvesters of national regulations? 
- How aware are traders of national regulations? 
- How aware are traders of international regulations? 

 
 Very or  Mostly or  Slightly or  Not aware 
 Very or  Mostly or  Slightly or  Not aware 
 Very or  Mostly or  Slightly or  Not aware 

            

      

49a How have regulations impacted the livelihoods of harvesters?  
 
 
 

Positive impacts on harvesters' livelihoods 
Negative impacts on harvesters' livelihoods 
Varied impacts on harvesters' livelihoods 
No impact on harvesters' livelihoods 

            

49b How have regulations impacted the livelihoods of traders?  
 
 
 

Positive impacts on traders' livelihoods 
Negative impacts on traders' livelihoods 
Varied impacts on traders' livelihoods 
No impact on traders' livelihoods 

            

      

50a Where along the trade have efforts to enforce national and international 
regulations been most effective?  
 
Select all that apply.  

 
 
 
 

Site of harvest 
Point of first sale  
Regional market 
National market 

 
 
 
 

Point of export 
Point of import 
International market place 
Other:       

            

50b Where along the trade have efforts to enforce national and international 
regulations been least effective?  
 
Select all that apply. 

 
 
 
 

Site of harvest 
Point of first sale  
Regional market 
National market 

 
 
 
 

Point of export 
Point of import 
International market place 
Other:       

            

      

51a Have any of the following been effective in controlling trade in the 
product? Select all that apply. 

 
 

Risk of detection 
Prosecution 

 
 

Sentencing 
Penalties 

            

51b If there has been prosecution, is there any evidence that publicising the 
prosecution has resulted in a change in consumer behaviour? 

 
 

Yes 
No 

            

      

52 How has targeting of legal instruments to control trade influenced their 
effectiveness? 

 
 

 
 

More effective when targeted as a series of interventions across the trade 
chain 
Equally effective when targeted at one point along the trade chain 
Other:       

            

      

53 Where an intervention is effective at controlling trade along one trade 
route, is there evidence of the trade shifting to a new route? 

 
 

Yes 
No 

            

      

54a Are there socio-cultural norms or traditions in place within harvester 
communities which restrict harvest and/or trade? 

 
 
 

Yes, norms currently exist 
Yes, norms existed in the past but no longer 
No, norms do not exist 

            

54b If yes, is there evidence that these local norms have been effective in 
reducing harvesting volumes? 

 
 

Yes 
No 

            

      

55a Use of non-legally-binding agreements to regulate trade in the product: 
- Are there any trade policies? 
o If yes, how effective have these been? 
o Where along the trade chain have they been most effective? 

 
 

- Are there artificially manipulated market prices? 
o If yes, how effective have these been? 
o Where along the trade chain have they been most effective? 

 
 Yes or  No  
 Very or  Somewhat or  Slightly or  Not effective 
 Site of harvest or  Point of first sale or  Area market or 
 Nat’l market or  Point of export or  Int’l market 

 
 Yes or  No  
 Very or  Somewhat or  Slightly or  Not effective 
 Site of harvest or  Point of first sale or  Area market or 
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 Questions – Harvesting, Trade and Consumption  Answer Choices Confidence Comments 

 
 

- Are there any voluntarily reduced harvests? 
o If yes, how effective have these been? 
o Where along the trade chain have they been most effective? 

 
 

- Are there any seasonally reduced harvests? 
o If yes, how effective have these been? 
o Where along the trade chain have they been most effective? 

 
 

- Any other non-legally binding agreements? 
 Please list.       

o If yes, how effective have these been? 
o Where along the trade chain have they been most effective? 

 Nat’l market or  Point of export or  Int’l market 
 

 Yes or  No  
 Very or  Somewhat or  Slightly or  Not effective 
 Site of harvest or  Point of first sale or  Area market or 
 Nat’l market or  Point of export or  Int’l market 

 
 Yes or  No  
 Very or  Somewhat or  Slightly or  Not effective 
 Site of harvest or  Point of first sale or  Area market or 
 Nat’l market or  Point of export or  Int’l market 

 
 Yes or  No  

 
 Very or  Somewhat or  Slightly or  Not effective 
 Site of harvest or  Point of first sale or  Area market or 
 Nat’l market or  Point of export or  Int’l market 

 
 
      
 
 
 
 
      
 
 
 
 
      

      

56 How has targeting of non-legally binding instruments to control trade 
influenced their effectiveness? 

 
 

 
 

More effective when targeted as a series of interventions across the trade 
chain 
Equally effective when targeted at one point along the trade chain 
Other:       

            

      

57a Use of incentives to influence legal trade in the product: 
- Are there any buying agreements? 
o If yes, how effective have these been? 
o Where along the trade chain have they been most effective? 

 
 

- Are there any certifications? 
o If yes, how effective have these been? 
o Where along the trade chain have they been most effective? 

 
 

- Are there any tax incentives? 
o If yes, how effective have these been? 
o Where along the trade chain have they been most effective? 

 
 

- Any other incentives? 
 Please list.       

o If so, how effective have these been? 
o Where along the trade chain have they been most effective? 

 
 Yes or  No  
 Very or  Somewhat or  Slightly or  Not effective 
 Site of harvest or  Point of first sale or  Area market or 
 Nat’l market or  Point of export or  Int’l market 

 
 Yes or  No  
 Very or  Somewhat or  Slightly or  Not effective 
 Site of harvest or  Point of first sale or  Area market or 
 Nat’l market or  Point of export or  Int’l market 

 
 Yes or  No  
 Very or  Somewhat or  Slightly or  Not effective 
 Site of harvest or  Point of first sale or  Area market or 
 Nat’l market or  Point of export or  Int’l market 

 
 Yes or  No  

 
 Very or  Somewhat or  Slightly or  Not effective 
 Site of harvest or  Point of first sale or  Area market or 
 Nat’l market or  Point of export or  Int’l market 

 
      
 
 
 
 
      
 
 
 
 
      
 
 
 
 
      

      

57b How has targeting of incentives influenced their effectiveness?  
 

 
 

More effective when targeted as a series of interventions across the trade 
chain 
Equally effective when targeted at one point along the trade chain 
Other:      
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 Questions – Harvesting, Trade and Consumption  Answer Choices Confidence Comments 

58 What is the tenure arrangement over the species harvested?  
 
 
 

Private 
State 
Communal 
Open access 

            

      

59 What are the characteristics of harvest access rights?  
 
 
 

Secure and permanent (e.g. private) 
Secure with long term tenure (e.g. 20 year) 
Secure short term (e.g. concession) 
Insecure (e.g. no formal rights, open access, common property) 

            

      

60 Where are most natural resources harvested from:  
 
 
 
 

State lands 
Communal lands 
Own lands 
Others' lands 
Variable/mixed type areas 

            

      

61a Have there been changes in land tenure (from communal/state to private) 
in areas where this product is harvested over the past 10 years? 

 
 
 
 
 

Yes, from communal/state to private 
Yes, from private to communal/state 
Yes, from private or communal to protected area 
No changes 
Other:       

            

61b If yes, how have these changes in land tenure affected levels of harvest?  
 
 
 

Have caused harvest to increase 
Have caused harvest to decrease 
Results have been variable 
No effect on harvest 

            

      

62a Have there been changes in species/resource tenure in areas where this 
product is harvested over the past 10 years? 

 
 
 
 
 

Yes, from communal/state to private 
Yes, from private to communal/state 
Yes, from private or communal to protected area 
No changes 
Other:       

            

62b Have changes in species/resource tenure (from communal/state to 
private) affected levels of harvest: 

 
 
 
 

Have caused harvest to increase 
Have caused harvest to decrease 
Results have been variable 
No effect on harvest 

            

      

63a Has access to the species/product been affected by an increased trade in 
the species? 

 
 
 

Yes, access has been reduced 
Yes, access has increased 
No, access has not been affected 

            

63b Has access to the land where harvesting takes place been affected by 
increased trade in the species? 

 
 
 

Yes, access has been reduced 
Yes, access has increased 
No, access has not been affected 

            

      

64 Are there traditional norms in place governing local resource use?  
 
 

Yes 
No 
Uncertain 

            

      

65a Is there evidence of immigrants moving into harvest areas and seeking to 
capture the economic benefits of wildlife trade over the past 10 years? 

 
 

Yes 
No 

            

65b If yes, do these immigrants have the same resource access rights as local 
people (vis a vis this product)? 

 
 

Yes 
No 
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 Questions – Harvesting, Trade and Consumption  Answer Choices Confidence Comments 

66a Have there been any targeted consumer awareness campaigns to reduce 
consumption of the product (including encouraging consumption of 
substitute products)?  

 
 

Yes 
No 

            

66b If yes (to 66a), is there evidence that consumer awareness has led to 
changes in consumer behaviour?  

 
 

Yes 
No 

            

66c If yes (to 66b), how long have the changes lasted?  Less than 1 year or  1-5 years or  
 6-10 years or  More than 10 years 

            

66d If consumption has declined, have harvesting rates also declined?  
 
 

Yes, harvesting has declined 
No, harvesting has not declined 
Consumption has not declined 

            

      

67a Have there been any interventions to increase awareness among 
harvesters of 

- the illegality of wildlife trade 
- the negative environmental impacts of wildlife trade 

 
 

 Yes or  No 
 Yes or  No 

            

67b If yes, is there any evidence that awareness has increased among 
harvesters? 

 
 

Yes 
No 

            

67c If yes, is there any evidence that harvesters have reduced harvesting as a 
result of increased awareness? 

 
 

Yes 
No 

            

      

68a Have there been any interventions to increase awareness among traders 
of 

- the illegality of wildlife trade 
- the negative environmental impacts of wildlife trade 

 
 

 Yes or  No 
 Yes or  No 

            

68b If yes, is there evidence that awareness has increased among traders?  
 

Yes 
No 

            

68c Is there evidence that this increased awareness has reduced volume 
traded? 

 
 

Yes 
No 

            

      

69a Has any external technical support been provided to improve harvesting 
and management practices? 

 
 

Yes 
No 

            

69b If yes (to 69a), how effective have these quotas been in regulating trade? 
- Why? Please explain briefly. 

 Very or  Somewhat or  Slightly or  Not effective 
 
_     _ 

            

      

70 What is the natural rate of reproduction of the species (as a factor of 
combined lifespan, maturity, fecundity, ecological adaptability)? 

 
 
 

Low 
Medium 
High 

            

      

71 What have the trends been over the past 10 years? 
- Extent of habitat for species in harvest area has 
- Quality of habitat for species in harvest area has  
- Abundance of species in harvest area has 

 
- Total amount of harvest has 
- Time required to harvest the same quantity has 
- Catch per unit effort has 
- Quality of raw harvested product has 

 
 Increased or  Decreased or  No clear trend 
 Increased or  Decreased or  No clear trend 
 Increased or  Decreased or  No clear trend 

 
 Increased or  Decreased or  No clear trend 
 Increased or  Decreased or  No clear trend 
 Increased or  Decreased or  No clear trend 
 Increased or  Decreased or  No clear trend 

 
      
      
      
 
      
      
      
      

 
      

      

72 Is there evidence of harvesting moving to different areas in response to  Yes             
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 Questions – Harvesting, Trade and Consumption  Answer Choices Confidence Comments 

over-harvesting of the species in traditional harvest areas over the past 10 
years? 

 No 

      

73a Is there a formal management plan for the species?  
 

Yes 
No 

            

73b If yes, how effective has implementation been? 
- Why? Please explain briefly. 

 Very or  Somewhat or  Slightly or  Not effective 
_     _ 

            

      

74 What methods are used to monitor the wild population? 
Select all that apply. 

 
 
 

 
 
 

Direct population estimates 
Quantitative indices (e.g. relative density based on surveys) 
Qualitative indices (e.g. rapid appraisal, extrapolation from harvest 
monitoring) 
Anecdotal, observation-based 
No monitoring has taken place 

            

      

75 What methods are used to monitor harvest? 
 
Select all that apply. 

 
 
 
 
 

Direct harvest estimates 
Quantitative indices 
Qualitative indices 
National monitoring of exports 
No monitoring has taken place 

            

      

76 What methods are being used to control harvest? 
- Are there any harvest quotas? 
o If yes, how effective have these been? 

 
- Are there CITES export quotas? 
o If yes, how effective have these been? 

 
- Are there closed seasons? 
o If yes, how effective have these been? 

 
- Is there zoning/are there protected areas? 
o If yes, how effective have these been? 

 
- Are there any technology limits? 
o If yes, how effective have these been? 

 
- Are there size/age limits of individuals harvested? 
o If yes, how effective have these been? 

 
- Are there traditional norms? 
o If yes, how effective have these been? 

 
- Any other methods used to control harvest? 

 Please list.       
o If yes, how effective have these been? 

 
 Yes or  No  
 Very or  Somewhat or  Slightly or  Not effective 

 
 Yes or  No  
 Very or  Somewhat or  Slightly or  Not effective 

 
 Yes or  No  
 Very or  Somewhat or  Slightly or  Not effective 

 
 Yes or  No  
 Very or  Somewhat or  Slightly or  Not effective 

 
 Yes or  No  
 Very or  Somewhat or  Slightly or  Not effective 

 
 Yes or  No  
 Very or  Somewhat or  Slightly or  Not effective 

 
 Yes or  No  
 Very or  Somewhat or  Slightly or  Not effective 

 
 Yes or  No  

 
 Very or  Somewhat or  Slightly or  Not effective 
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ANNEX 2: 
A sample of expert opinions of key actions required to reduce the illegal and unsustainable 
wildlife trade provided during the second project workshop 

Governance, 
regulations and 
enforcement 

• Generate the political will to move from ‘paper-only’ initiatives to practical action, e.g. by: 
- Creating the conditions whereby leaders within the region advocating that wildlife be protected and trade be 

addressed, taking genuine pride in their position on this issue;  
- Establishing “model countries” for wildlife protection; supported by donor communities through some 

certification process e.g. ‘Green country of the year’ – possibly linked to increases in tourism; 
- Linking aid to actions on the wildlife trade, e.g. loans from the World Bank’s International Development 

Association (IDA); 
- Linking qualification for hosting international events such as the Olympics or south-east Asian Games to 

controlling illegal trade; 
- Increasing research and publication of the evidence of illegal trade,  

• Draw links between wider governance and security issues and the illegal wildlife trade, e.g. through making 
achievement of ‘developed nation’ status contingent on actions relating to the wildlife trade. 

• Address issues of corruption in implementing wildlife trade controls, e.g. among Customs and other regulatory 
authorities in exporting countries, through advocacy supported by evidence-based on research; 

• Strengthen the implementation of existing tools, e.g. CITES and the ASEAN Wildlife Enforcement Network 
(ASEAN-WEN) 

• Increase the level of penalties for illegal trade such that they form a deterrent, including through linking licensing 
(e.g. to restaurant owners) to adherence to wildlife trade codes of practice 

• Increase support from importing countries, particularly China, for implementation of international trade controls, 
e.g. by: 
- Establishing laws in importing countries that define imports as illegal if they involve goods exported illegally;  
- Suspension of imports of goods where there is concern regarding sustainability; 
- Encouraging China’s leadership role in the region to include active support for a shift from illegal and 

unsustainable wildlife consumption to a stewardship economy for the wildlife trade 
• Improve enforcement of existing wildlife trade regulations, e.g. through increased:  

- Action by enforcement agencies and the judicial sector generally; 
- Collaboration among countries in investigating illegal trade; 
- Research on and capacity to use forensic techniques to assist in trade monitoring; 
- .Application of quarantine controls, tax laws and other trade-related regulations and controls that are available; 
- Enforcement of trade controls at the level of importers/retailers; 
- Communication of enforcement related information to the right people so that it can actually influence action on 

the ground 
• Address the issue of stockpiling to take advantage of the higher prices associated with increased scarcity 
• Increase attention to the need for airlines to enforce International Air Transport Association (IATA) regulations, 

including through raising awareness among the industry itself and raising the capacity of associated government 
enforcement personnel. 

Communications • Undertake research and publish information to highlight the problem of the illegal wildlife trade and support the 
case for interventions (i.e. an evidence-based approach);  

• Communicate and promote research findings, e.g. via a high profile summit to obtain political backing, for example 
by involving national political leaders, to build political will;  

• Increase awareness of harvesters of wildlife trade laws (with a lower focus on intermediaries) 
• Undertake awareness activities to make end-consumers more aware of what wildlife trade is illegal, bearing in mind 

that awareness is generally very low in the region for most species 
• Work to change consumer behaviour related to belief systems, e.g. to alter beliefs about medicines, tonic foods or 

those that confer ‘power’, raise awareness of the potential health risks of eating wild species, and the effectiveness of 
synthetic substitutes, possibly making use of existing networks or structures, e.g. traditional medicine networks, and 
by increasing the political will to communicate such messages; 

• Increase awareness amongst other actors in the value chain, e.g., transporters who sometimes do not realize that 
they are involved in illegal activities. 

Research • Identify information about the changes in trade that are occurring; 
• Increase transparency of market chains, including as this relates to benefit flows, and paying attention to the role of 

intermediaries; 
• Undertake research to provide evidence of the need to increase interventions 

Non-regulatory 
incentives 

• Consider making use of a name and shame approach with individuals and/or companies involved in illegal trade (it 
was noted that this approach could have negative consequences that could outweigh positive impacts); 

• Make consideration of illegality issues part of the wider business environment including in relation to the wider 
issue of corporate social responsibility 

• Explore options of ‘eco-certification’, for example of airlines that meet certain criteria, e.g. cease to carry wildlife 
products 
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ANNEX 3: 
Tools to support further exploration of expert knowledge 
 
Thus far, most analyses of the trade in wild species have taken the form of published papers and reports, 
sometimes incorporating trade chain and trade flow diagrams from producer to consumer countries (e.g. 
as included in the case studies on Tiger, agarwood, and tortoises and freshwater turtles), but much less 
frequently using diagrams to illustrate wider trade dynamics.  However, a number of different 
diagrammatic tools are available that could usefully be used to illustrate the wildlife trade and support 
identification of which interventions are appropriate under different circumstances.  
 
The sustainable livelihood framework, a conceptual model developed by the UK Department for 
International Development (DFID), supports planning of new development activities and the impacts of 
existing activities, by illustrating the main factors that affect people’s livelihoods and the typical 
relationships between these factors. The framework stresses the multiple interactions between the various 
factors affecting livelihoods, while also focusing on core influences and processes (DFID, 2008). Guidance 
sheets on the framework, and the “sustainable livelhoods approach” of which it is a part, are provided on 
the “Livelihoods Connect” website (http://www.livelihoods.org/). 
 
A simplified conceptual model developed specifically to illustrate frequently observed wildlife trade 
patterns within south-east Asia was developed by TRAFFIC, and is illustrated below. Trade of all wildlife 
species, for whatever purposes, can be placed along axes tending towards one of four categories (see 
Figure 25):  
 
 Low Volume/Low Value 

 Low Volume/High Value 

 High Volume/Low Value 

 High Volume/High Value 
 
This model allows trends to be depicted and predicted, and can be used to help identify where 
interventions might achieve the greatest impact and/or are needed most urgently. This includes helping 
identify instances where wildlife populations are not yet threatened, but are likely to decline significantly 
if trade persists at current levels. Interventions can therefore be targeted with the goal of bringing and/or 
maintaining trade within sustainable levels rather than trying to ban it outright owing to conservation 
concerns.  
 
As an illustration, species or groups of species with similar uses frequently move from one category to 
another as trade trends evolve. In the case of agarwood, for example, what was once a Low Volume/High 
Value trade (largely because of low numbers of harvesters) moved into a High Volume/High Value trade 
over the past 30 years, and in some local areas in Indonesia where quality has declined markedly, a High 
volume/Low value trade dynamic is increasingly evident. Wild populations within Viet Nam have now 
been over-harvested to the point where trade has moved through High Volume/High Value to what can 
now be characterised as Low Volume/High Value, owing to scarcity of the resource in the wild. Wild 
populations in Cambodia and Lao PDR are likely to follow a similar pattern through categories of volume 
and value if more is not done to bring trade within sustainable levels. 
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Often, species in the High Volume/Low Value group move to Low Volume/High Value as populations 
decline from over-harvesting, as their market value typically increases with increasing rarity. In the case 
of some species, the demand from end-users also shifts as the species decline, e.g. many species of tortoise 
and freshwater turtle may be sold primarily for human consumption (meat) while still numerous and 
inexpensive, trade shifting to the pet trade once hobbyists are prepared pay high prices for increasingly 
rare specimens.  Some species, such as island endemic turtles and tortoises that were never common, may 
enter the Low Volume/High Value group soon after knowledge of their existence among collectors. 
 
 
 
 

Figure 25: Potential framework for a bio-economic model of the wildlife trade 

 
 
Source:  Nijman et al. (in prep.).
Quantitative analytical models are also being developed that may be useful in relation to understanding 
the wildlife trade and its impacts. The most widely known of these are bio-economic models, which have 
been used to explore the economics of wildlife harvesting (Milner-Gulland and Mace, 1998). Bio-
economic models are integrated economic-ecological models, which are generally used to define 
appropriate levels of stock and amounts harvested, to assist resource management decisions. Such models 
can therefore provide a useful tool for examining the feedback effects between human activity and natural 
resources. Based on such an approach, Ling (2004) presents a schematic diagram illustrating how 
different interventions might usefully be targeted with respect to wildlife products that are traded (Figure 
26).  

Low volume / High value 
(Tiger, some turtles) 

Low volume / Low value 
(Some turtles) 

High volume / High value 
(agarwood) 

High volume / Low value 
(Some turtles) 
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Figure 26: Schematic diagram of interventions, actors, resource ownership and product preference 

 
 
Source:  Ling (2004). 
 
 
The indicative schematic diagram above illustrates the interventions that are likely to be effective in 
relation to axes correlated with the number of agents (or actors) and/or the diffuseness of resource 
ownership, and the strength of preference for the product derived from the resource and/or the demand 
for it amongst the group of agents in question. The direct payments box is shaded purely as a visual aid. 
Enforcement is indicated for all cases, but the balance of enforcement strategies varies with conditions as 
indicated by the arrows. The two interventions of concentrating ownership and introducing substitutes 
for the product in question are primarily used to alter conditions in order to favour the success of other 
interventions (Ling, 2004).  
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Elaboration of Bayesian Belief Networks  

Bayesian Belief Networks (BBNs) offer a novel and informative approach for examining the effectiveness 
of interventions relating to the wildlife trade. BBNs are essentially analytical tools for combining and 
exploring different forms of evidence, and are particularly useful to situations where such evidence is 
characterised by a high degree of uncertainty, as in the case of the wildlife trade. BBNs represent the 
relationship between variables in the form of probabilities, enabling many different sources of data to be 
integrated and analysed according to a common framework. Presentation of model output in the form of 
probabilities has the added advantage of being relevant to the needs of decision-makers, who in the 
context of the wildlife trade require an assessment of risk associated with a particular intervention option. 
 
The objective of this project was to define under what circumstances particular intervention options 
would be most likely to succeed. Evidence was collected in the form of expert knowledge, elicited using a 
questionnaire approach. The information was therefore collected in a way appropriate for exploration 
using a BBN, building on recent experience applying this method to analysis of non-timber forest 
product (NTFP) commercialization (Newton et al., 2006). 
 

A Bayesian Belief Network of the wildlife trade 

A network was constructed using the information obtained from the questionnaire survey. In each case, 
the aim was to use the BBN as a model, to predict the likely effectiveness of different interventions for 
different case study characteristics. The characteristics that were explored were selected focal product 
groups (Tiger, agarwood, tortoises and freshwater turtles), country where harvested, access rights, 
importance to livelihoods, and percentage of income derived from the trade. Using the BBN model, it was 
possible to assess which intervention options would be most likely to be successful for these groups. 
 
The BBN was constructed using the Hugin Developer 6.3 inference engine (Hugin Expert A/S, Aalborg, 
Denmark, http://www.hugin.com/). In each case, variables were represented as nodes in the networks, 
and connected by arrows (directed links), which are indications of conditional dependence. A link 
between two nodes, from node A (parent node) to node B (child node), indicates that A and B are 
functionally related, or that A and B are statistically correlated. Each child node (i.e. a node linked to one 
or more parents) contains a conditional probability table (CPT). The CPT gives the conditional 
probability for the node being in a specific state given the configuration of the states of its parent nodes.  
When networks are compiled, Bayes’ theorem is applied according to the values in the CPT, so that 
changes in the probability distribution for the states at node A are reflected in changes in the probability 
distribution for the states at node B. A BBN can be explored by changing the states of the nodes (or 
variables) incorporated within the model. When the state of a variable is known, it is said to be 
instantiated (Jensen, 2001). Once a node has been instantiated, then this will influence the probabilities 
associated with the states of other nodes to which it is linked, according to the values in the CPTs. 
 
One of the features of a BBN is that the values in the CPTs can be “learned” from data (in this way, BBNs 
can be considered as a form of artificial intelligence). The process of refining the conditional probabilities 
in the CPTs is referred to as “sequential learning”, which involves incrementally updating the knowledge 
incorporated in the network. The sequential learning algorithm implemented in Hugin is described by 
Spiegelhalter and Lauritzen (1990); see also Cowel and Dawid (1992) and Olesen et al. (1992). The 
procedure sequentially updates the initial values given in the CPTs by incorporating values derived from 
different cases. The algorithm performs a series of iterations, and maximizes the logarithm of the 
probability of the case data given the current joint probability distribution (Hugin, 2003). In this case, the 
probability values in the CPTs were derived from the questionnaire data using the sequential learning 
process. Outcomes were provided in the form of probabilities associated with different states of the node 
representing effectiveness of the intervention.  
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The BBN was constructed with a simple structure (Figure 27). Nodes representing the characteristics of 
the case study groups, with a state defined for each of the types considered, were each connected to single 
nodes representing the effectiveness of the intervention, each of which was given four states according to 
the scoring approach adopted (“very effective”; “somewhat effective”; “slightly effective”; “not effective”).  
 

Figure 27: Structure of an example BBN for examining the effectiveness of trade interventions
 

 
 
The nodes on the left hand side represent different characteristics of the case studies (for example 
“country3” is the country where the product is harvested, and “accright” is the access rights of the 
harvesters, etc.). The nodes on the right hand side represent different interventions (numbered here in 
accordance with their numbering on the questionnaire).  
 
The outputs of the BBN are provided in the form of probabilities of a particular intervention being 
effective. The BBN provides an indication of the likelihood of each of the four possible outcomes of an 
intervention as elicited during the questionnaire survey (Figure 28). The bars and numbers represent the 
probabilities associated with the four different outcomes, providing an indication of the likely 
effectiveness of this particular intervention.  
 

Figure 28: Example of results obtained using BBN analysis 
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A series of analyses were performed using this BBN, incorporating the questionnaire data, to assess the 
potential of the BBN to help identify which interventions would be most likely to succeed for different 
case study groupings. Ten different intervention types were considered. The results indicate how the 
intervention type most likely to be very or somewhat effective varies between case study groups (Table 6); 
country of origin (Table 7); security of access to the resource (Table 8); and different levels of income 
provided by the wildlife trade (Table 9).  In each case, the intervention marked by an asterisk is the one 
associated with the highest probability in being either “very” or “somewhat effective”, as inferred by the 
BBN. “None” indicates that neither of these categories was associated with a probability of > 25%. Owing 
to the very small sample sizes for some groupings, these results should be considered as illustrative of the 
approach rather than indicative of likely outcomes. Nevertheless, an interesting pattern emerges in 
relation to the use of harvest licences and permits, these emerging as the most likely to be effective for the 
majority of groupings considered.  As might be expected, these intervention types do not appear as 
effective interventions for Tigers, trade in which is banned, with species management plans instead found 
to be the most effective of the intervention types for this case study group. 
 
Table 6: BBN prediction of which intervention is the most likely to be most effective for different case 

study product groups 

Intervention Agarwood Turtles Tiger 

External interventions aimed at 
poverty reduction (Q11b) 

   

Harvest quotas (Q45d)  *  
Harvest licences / permits (Q46c) *   
Voluntarily reduced harvests (Q55a3)    
Trade policies (Q55a1)    
Tax incentives (Q57a3)    
Buying agreements (Q57a1)    
Species management plan (Q73)   * 
Traditional norms (Q76.7.1)    
Closed seasons (Q76.3.2)    

 
 
 

Table 7: BBN prediction of which intervention is the most likely to be most effective for different 
countries of origin 

 
Intervention Lao PDR Vietnam Cambodia Indonesia 

External interventions aimed at 
poverty reduction (Q11b) 

    

Harvest quotas (Q45d)     
Harvest licences/permits (Q46c) * * *  
Voluntarily reduced harvests 
(Q55a3) 

    

Trade policies (Q55a1)     
Tax incentives (Q57a3)     
Buying agreements (Q57a1)     
Species management plan (Q73)    * 
Traditional norms (Q76.7.1)     
Closed seasons (Q76.3.2)     
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Harvest licences/permits again emerged as the most effective intervention type of those tested in relation 
to the three of the four target countries.  In Indonesia, however, species management plans were the 
intervention most likely to be at least somewhat effective, followed by harvest licences/permits. 
 

Table 8: BBN prediction of which intervention is the most likely to be most effective for different 
levels of security of access to the resource 

 
Intervention Insecure Secure long term Secure and permanent 
External interventions aimed at 
poverty reduction (Q11b) 

   

Harvest quotas (Q45d)    
Harvest licences / permits (Q46c) * * * 
Voluntarily reduced harvests 
(Q55a3) 

   

Trade policies (Q55a1)    
Tax incentives (Q57a3)    
Buying agreements (Q57a1)    
Species management plan (Q73)    
Traditional norms (Q76.7.1)    
Closed seasons (Q76.3.2)    
 
 

Table 9: BBN prediction of which intervention is the most likely to be most effective for different 
levels of income provided by the wildlife trade 

Intervention Less than a 
quarter of 
annual 
income 

Quarter to 
half of 
annual 
income 

Half to 
three 
quarters of 
annual 
income 

More than 
three 
quarters of 
annual 
income 

External interventions aimed at 
poverty reduction (Q11b) 

    

Harvest quotas (Q45d)     
Harvest licences / permits (Q46c) *  * * 
Voluntarily reduced harvests 
(Q55a3) 

    

Trade policies (Q55a1)     
Tax incentives (Q57a3)     
Buying agreements (Q57a1)     
Species management plan (Q73)  *   
Traditional norms (Q76.7.1)     
Closed seasons (Q76.3.2)     

 
These results highlight how a BBN can be used to explore the potential effectiveness of different 
interventions, and to identify which intervention is most likely to be effective under a given set of 
circumstances. The preliminary analyses presented here also illustrate how the method could be used to 
provide a decision-support tool regarding intervention choices. Obviously the reliability of the outcomes 
depends on the reliability of the probabilities incorporated in the CPTs, which ultimately depend on the 
reliability of the underlying data. However, the approach developed under this project could be developed 
further, for example by incorporating evidence from other sources (such as trade data) or from additional 
experts. As additional evidence becomes available, from a variety of such sources, it could readily be 
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incorporated in the network using its learning feature. Furthermore, a more comprehensive list of 
potential interventions and product characteristics could potentially be included.  
 
It is also possible to generate predictions for different combinations of characteristics. For example, in the 
case of agarwood in Indonesia, in situations where trade is very important to livelihoods, the intervention 
predicted by the BBN as most likely to be very effective was harvest quotas (with a probability of 0.40). In 
the case of turtles, in situation where the trade is very important to livelihoods, two interventions (harvest 
quotas and licences/permits) were both predicted to be highly likely to be very effective (probability 
values >0.57). BBN outputs could also be of value in highlighting situations where the risk of failure of a 
particular intervention would likely be high.  
 
One of the key characteristics of the wildlife trade is the high degree of uncertainty, not only in terms of 
the potential effectiveness of interventions, but also in terms of its importance to livelihoods and even the 
amount of trade taking place. One of the useful features of BBNs is that they allow such uncertainty to be 
explored, for example by varying the probabilities incorporated in the CPTs. It would be possible, for 
example, to explore the sensitivity of model output to the uncertainty associated with the questionnaire 
responses, or any other form of evidence that was available. Conflicts between different sources of 
evidence can also readily be identified, which can help focus future data-gathering efforts. Another 
approach that can readily be achieved using BBNs is the weighting of different sources of evidence, 
depending on their reliability. For example, the assessment of confidence in responses elicited during the 
questionnaire survey could potentially be used to weight the beliefs of different respondents, and the 
impacts on model output explored. Such exploration of a BBN model could enable the likely effectiveness 
of different interventions under different circumstances to be more fully explored. The value of this 
approach would be strengthened significantly, however, if additional evidence were incorporated in the 
model.  
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