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Supply-side Paliciesto Conserve Biodiversity and Savethe
Orangutan from Oil Palm Expansion:

An Economic Assessment

ABSTRACT

Tropical forests are biodiversity-rich but are dwindling at a rapid rate, not only in
Southeast Asia but elsewhere also. The result is a loss of natural ecosystems, a
reduction in carbon sequestration, and increasing global extinction of wild species,
including iconic species. While several developments contribute to the destruction of
tropical forests, the main threat comes from their clearing for the purpose of
agricultural production, for example in the Amazon Basin for the expansion of the
beef industry and soya bean cultivation. In Borneo and Sumatra, the principal threat to
tropical forests comes from the expansion of oil palm (Elaeis guineensis) cultivation.
This is expected to result in significant biodiversity loss and is a danger to the
continuing existence of the iconic orangutan (Pongo pygmaeus). The preferred route
for oil pam expansion is by the conversion of lowland tropical forests to plantations.
Lowland tropical forests are the prime habitat of the orangutan and this species is
especialy at risk as a result of oil pam expansion. Two supply-side policies have
been suggested in the literature as ways to reduce this expansion and reduce pressure
on species such as the orangutan. It has been recommended that Imperata cylindrica
grasslands be used to help accommodate future oil palm expansion in Borneo and
Sumatra and that emphasis be placed on raising the yield of oil pams. It is
hypothesised that this will reduce the demand for clearing tropical forest for the
purpose of oil palm expansion. Both of these hypotheses are critically evaluated by
means of economic analysis. It is concluded that neither of these policies are likely to
be very effective in reducing the clearing of tropical forests in Borneo and Sumatrain

order to grow oil pam.



Supply-side Paliciesto Conserve Biodiversity and Savethe
Orangutan from Oil Palm Expansion:

An Economic Assessment

1. Introduction

The tropical forests are home to up to two thirds of all the species in the world yet
these forests continue to be destroyed at a rapid rate (Pimm and Raven, 2000). The
result is substantial loss of natural ecosystems and carbon storage and increased
extinction of wild species, including some of the most unique plants and animals.
While several developments contribute to the destruction of tropical forests, the main
threat globally comes from their clearing for the purpose of agricultural production
(compare Harting, 1880; Swanson, 1994; Geist and Lambin, 2002). In the Amazon
Basin, for example, tropical forests are being cleared to make way for the expansion

of the beef industry and for soya bean cultivation.

In Southeast Asia, where deforestation rates have been high (Achard et al., 2002), the
expansion of oil pam (Elaeis guineensis) planting in Borneo and Sumatra is a major
source of loss of the biodiversity contained in the tropical forests of these areas. The
forests of this region are known for their outstanding species richness and endemism
(Whitten et al., 2004). Oil palm expansion is also a threat to the continuing existence
of orangutan (Pongo pygmaeus) populations (Nelleman et al., 2007). The orangutan
only exists in the forests of Borneo and Sumatra and is vulnerable to extinction as a
result of the destruction of tropical forests (see, e.g., Tisdell and Swarna Nantha,
2007). Already a large portion of these forests has been cleared to make way for ail
palm plantations and expected further expansion in plantings will make substantial
inroads into remaining stands of tropical forest. The private economic returns from oil
palm cultivation are high and the highest economic returns can be obtained from the
cultivation of these palms in areas containing lowland tropical forest because of the
suitable agro-climate. These are the areas of greatest biological diversity and the
preferred habitat of the orangutan, which requires the conservation of substantial

tracts of tropical forest in order to survive.



In the literature, it has been suggested that the problem of forest-clearing for the
expansion of oil palm production might be eased or solved by a combination of
supply-side policies designed to reduce the need for tropical forests to be cleared to
expand oil palm production (Koh, 2007; Koh and Wilcove, 2008). The two main
policies proposed are (1) to limit plantings of oil palm to non-forested areas,
particularly grasslands, and (2) to increase oil palm yields so that a larger volume of
oil is obtained from existing plantations. It is argued here that these policies are
unlikely to be very effective in reducing demands to clear forested areas for oil palm

expansion.

In this paper, we first of all provide some information about the demand for
expanding the planting of oil palm in Indonesia and Malaysia and present projections
of the likely expansion in the area planted and the extent of its expected encroachment
on tropical forests. Its expected consequences for loss of biodiversity are noted. Then
the suggestion that grasslands be used for future oil palm expansion is assessed. Next
the contention that increased oil palm yields will reduce pressure on the clearing of

tropical forest is considered before concluding.

2. Projected Expansion of the Area Planted to Oil Palm in Indonesia and
Malaysia and its Implications for the Conservation of Biodiversity and

particularly the Orangutan

Almost 10% of the world's permanent cropland is planted with oil palm (Koh and
Wilcove, 2008). Though more than 40 countries grow oil palm, 87% of palm oil
output comes from Malaysia and Indonesia. The oil palm flourishes in the relatively

constant tropical temperature and precipitation of these countries.

Since 1990, the area cultivated with oil palm in Indonesia and Malaysia more than
trebled (24,200 km? to 82,100 km? in 2006) (see Carter et al., 2007; FAO, 2008)
(Figure 1). The average increase in cultivated area during this period would thus be
about 3,650 km? annually. Projections for the period 2005 and 2012 however indicate
arise in the annual increase in planted area, to about 6,221 km? per year based on
Carter et al. (2007). Tota oil-pam cultivated land in Indonesia and Malaysia is
expected to come close to 12,000 km? by 2012, with most of the increase in planted



area likely to occur in Indonesia where suitable land is still plentiful. Expansion in
Malaysiaislikely to plateau in the long-term due to shortage of land.
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Figurel: Theareas cultivated to grow oil palm in Indonesia and Malaysia between
1990 and 2006 (based on Carter et al., 2007; FAO, 2008) and projections
up till 2012 (based on Carter et al., 2007). 1 km? equals 100 hectares.

What amount of tropical forest loss does this expansion imply? According to Koh and
Wilcove (2008), between 55-59%, and at least 56% of land converted for oil pamin
Malaysia and Indonesia respectively, between 1990 and 2005, was forested land. The
remainder consisted mostly of agricultural land planted to other crops such as cocoa
and rubber that were converted for oil palm. Thus, between 1990 and 2005, when
50,640 km?® of land were added to the total oil palm cropland in Indonesia and
Malaysia, at least 55% or 27,852 km? of this amount would have been cleared forests
(implying an annual loss of at least 1,857 km? of forests as a result of oil pam

expansion during that period).

If the projected annual increase in oil palm cultivated area of 6,221 km? occurs, and
occurs entirely on the island of Borneo (amajor oil palm expansion frontier and home
to the largest number of orangutans), then the implications for forest loss there and the
loss of orangutan habitat would be significant. Given that orangutan habitat
constitutes 35% of the total forest cover in Borneo (the remaining orangutan habitat in
Borneo as of 2005 being 127,797 km? (Meijaard and Wich, 2007) and total Bornean



forest cover in the same year being 366,365 km?® (Rautner et al., 2005, p. 73)), and
taking Koh and Wilcove's (2008) lower bound value of 55%, then at least 1,198 km?
of Bornean orangutan habitat could be lost each year due to oil pam expansion,
assuming that orangutan habitat is evenly spread out. If an estimated orangutan
density of 1 orangutan per km? is assumed, then at least a thousand orangutans may
perish each per year. Note that the total remaining number of orangutansin Borneo is
probably between 40,000 and 50,000 and currently still on the decline (Mejaard and
Wich, 2007). Other studies indicate sharp decreases in bird and butterfly species when
primary and logged forests are converted to oil pam plantations (see Koh and
Wilcove, 2008). Large mammals such the orangutan would be unable to persist in
such an agricultural landscape, and are not usually tolerated by oil palm farmers who

consider them as pests.

Because of the significant impact that agricultural conversion has on the highly
species-rich forests of this Southeast Asian region, conservation biologists have
suggested that forested lands be avoided as far as it is possible when agricultural
development is considered.

3. The Proposal to Use Grassand rather than Forested Land for Oil Palm
Expansion

It has been suggested that pressure for clearing tropical forests for oil palm expansion
would be moderated if non-forested lands, particularly Imperata cylindrica grasslands
were used for the planting of oil pam (e.g., Reinhardt et al. 2007; Koh and Wilcove,
2008). However, the availability of these lands is relatively limited. Garrity et al.
(1997) estimated that 86,000 km? of grasslands existed in Indonesia, with a quarter of
this total amount each to be found in Kalimantan, Borneo and Sumatra. Even if al oil
palm expansion were restricted to these lands, they would only cater for oil palm
expansion temporarily. Given the projected annual increase in oil pam cultivated area
for Indonesia of 4,803 km? (based on Carter et al., 2007), the extent of grasslands
estimated by Garrity et a. (1997) for Kalimantan would be able to accommodate only
4% years of this expansion. This is assuming that these grasslands are large and

contiguous, when much of these are rather scattered. Therefore, the respite would be a



brief one, if a all these grasslands can be fully or economically used (they may not

appeal to large-scale plantersif no large contiguous grasslands are available).

Secondly, the fact that these lands are not being used currently for oil palm production
indicates that it is relatively uneconomic to establish oil palm plantations on them
(especialy for smallholders who lack large capital). Presumably, their use for oil palm
production would need to be subsidised. Although Imperata grasslands can be planted
with oil pam, they have some soil fertility constraints. These lands will need
rehabilitation by use of fertiliser and weeding of Imperata grass, which can be labour-
intensive if herbicides are not used (Santoso et al., 1997). Imperata grass can burn
quite easily. If Imperata grass reestablishes after crop planting, it could pose a fire
risk and can also harm the proper growth of crops including the oil palm (Chikoye,
2003). Oil palm planters aso prefer forested land because the timber revenue obtained
by clear-felling the forest helps finance crop planting (Clay, 2004). Thus to induce the
use of these grasslands, governments need to be committed to designing and
implementing policies that create incentives for the use of grasslands (by subsidising
rehabilitation or taxing ‘green’ palm oil lower) and disincentives to exploiting forest
lands (by applying higher taxes for using forest lands and penalising those who clear-
cut and leave), especially when grasslands or other degraded lands are available.
International environmental policies, such as those related to reducing greenhouse gas
emissions, if effectively designed and executed with non-forested lands in mind, could

shift the pressure of exploitation from forests to degraded lands.

Consider some economic analysis that may be applicable to this case. As mentioned,
the fact that grassland is not currently being converted to palm oil production
indicates that it is less profitable than using other types of land, such as forested land,
for pam oil production. As pointed out above, this situation can only be atered by
subsidising the growing of oil palm on grassland or by taxing the growing of oil palm
on forested land or by the government restricting access to forested land for the
purpose of growing oil palm. There may be a case for taxing the clearing of forests
because of the negative environmental externalities generated and governments in the
region may be too willing to make state-owned land available for palm oil
development. Concessions may be given for use of this land on terms that do not fully

reflect its market value, let alone its conservation value. The under pricing of forested



land made available for oil palm expansion means that the use of forested land for oil

palm obtains an indirect subsidy.

It can also be argued using economic analysis that the supply of oil pam from
grasslands is unlikely to result in a significant reduction in the price of palm oil.
Consequently, the profitability of clearing forest for oil pam expansion remains
unchanged or is only dlightly reduced. Furthermore, there will be alag in oil supplies

coming onto the market from grasslands because oil palm takes a while to mature.

Figure 2 illustrates the point that increased supply of palm oil from grasslands is
likely to have little impact on the price of palm oil. This is because the demand for
this oil is relatively elastic (its demand curve is relatively flat because there are
several other vegetable oil substitutes for palm oil) and the increase in the supply of
palm oil from grasslands would be relatively small. In Figure 2, it is assumed that the
line $;S; represents the supply of palm ail if grassland is not used for its production.
The difference between line $;S; and S;S; represent the potential supply of palm oil
from grassland. The demand curve for palm oil is indicated by line DD. If the market
happened to be in equilibrium in the initial situation, market equilibrium would be
established at E; with X4 of palm oil being supplied. This would sell at P; per unit.
Should supplies of oil become available from the grassland, the market equilibrium
will alter from E; to E,. Thereisadlight reduction in the palm oil price from P; to P,.
Grasslands account for X; — X, of the supply of oil and the supply of oil from other
than grasslands falls from X; to X, once the market has fully adjusted to the extra
supplies of oil palm from the use of grasslands. There might, therefore, be a slight

reduction in the amount of forested land cleared for palm oil production.
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Figure2:  Anillustration that if the demand curve for palm oil is relatively elastic,
an increase in its supply by using grassland does little to reduce its
supply from other sources. In this case, an increase in the supply of palm
oil resulting from a shift in the supply curve to the right results in a small
reduction in the equilibrium price of palm oil and hence, does little to
reduce its supply from the use of forested areas.

If the demand curve for palm oil is perfectly elastic (a horizontal line) the use of

grasslands to supply palm oil will not reduce the price of pam oil at al. It will

therefore, not reduce economic pressure to clear forested land in order to grow oil
palms. In general, the more elastic the demand for palm ail, the less is the extent to
which increasing supply of oil from other than forested land mitigates the demand to
clear forested land to grow oil palm. Furthermore, the reduction in pam oil supply
from other than grassland will always be less than the increase in supply from the use
of grassland unless the demand curve for palm oil is perfectly inelastic in which case
the reduction in oil supply from other than grassland will exactly equal the extra
supply resulting from the use of grassland. For example, in the illustration given in

Figure 2, the use of grassland results in an extra supply of palm oil of X,— X3 but the

reduction in supply from other areas is only X; — Xo. Thus, this supply-side strategy

for reducing the use of forested land for oil palm production is much less effective

than it may appear to be at first sight.

Of course, the model illustrated in Figure 2 is based on comparative statics. At present,

the oil palm market appears to be in disequilibrium and in the long-term, the demand



for palm oil seemsto be trending upwards. In such a changing economic situation, use
of grassland may fail to halt the upward trend in the conversion of forests to grow ail

palm. At most, it may slow the conversion process.

Thisisillustrated in Figure 3 using comparative static economic anaysis. There D1D;
represents the original demand curve for palm oil and the line marked D,D, indicates
the subsequent demand for pam oil as a function of its price. As before, $i$;
represents the supply relationship for palm ail in the absence of grasslands being used
for that purpose. The difference between line $;S; and S;S; represents the supply
curve for pam oil if grasslands are used to supply extra quantities of pam oil. As
previoudly explained, in the absence of any other changes, market equilibrium will
alter from E; to E, and the price of pam oil would fall. However, if the market
demand for palm ail is trending strongly upwards (as appears to be the case in the
long-term) the equilibrium market price of pam oil can be expected to rise. For
example, suppose that as grasslands are brought into production to supply palm oil,
the demand relationship for palm oil shifts up from the line marked by D1D; to that
marked by D,D». Then the market equilibrium changes from E; to E; and the price of
palm oil increases from Py to P, despite the increased supply of palm oil from the use
of grasslands. This increase in the price of palm oil means that there is an economic
incentive to further expand the area of land planted with oil palm. Therefore, although
the use of grasslands in this case may dlightly reduce the extension of oil pam

plantations into forested land, the extension continues with only slight abatement.
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Figure3: An illustration that a strongly rising demand curve for palm oil may
more than offset any reduced economic incentive to clear tropical forest
in order to plant oil palm such as might result from extra supplies of oil
palm obtained by using grasslands for palm cultivation.

4. The View that by Increasing Palm QOil Yields that this will Reduce Economic
Pressureto Clear Forestsin order to Grow Oil Palms

Corley and Tinker (2003, p. 18) and Koh (2007) have argued that if oil palm yields
can be increased, this could reduce economic pressure to convert additional land, such
as forested land, to pam oil production. It is frequently highlighted that there is huge
scope for increasing the yield of oil palm, given that the theoretical yield is 18.6
tonnes per hectare (Corley, 1996) while average yields in Malaysia and Indonesia
have usualy been dlightly below four tonnes per hectare. However, it should be
recognised that this strategy will not necessarily have the results predicted and could,

in fact, increase pressure on forested lands as explained below.

The consequences of higher palm oil yields will depend on the impact of the extra
supply of palm ail on its price and on the areas where the increased yields occur. If
the increased yields are confined to areas already used for oil palm production or non-
forested land, the similar arguments to those given in relation to Figure 2 apply. The
increased yields may not reduce the price of palm oil much if the demand for palm oil
Is elastic. Therefore, the demand to clear forests for oil palm production would fall



only marginally. If the increased yields are also available to those who clear forested
land especially smallholders (e.g., if high-yielding planting material is not too costly
or if fertiliser costs are subsidised), it is even possible that this strategy will accelerate
the clearing of forested land to grow oil palm. As a result, forest destruction could
accelerate, biodiversity may be lost at afaster rate than otherwise and the extinction of
the orangutan could become more probable. This would be a perverse result of this
proposed strategy. On the other hand, higher yields from oil palm or non-forested land
might make it easier for governments to deny developers access to forested lands to
grow oil palms. At the same time, if the higher yields are available from pam ail
grown in forested areas, political pressure on governments by growers of oil pam to

release such land islikely to increase.

There are however, benefits to intensification that should not be overlooked by
plantation-scale oil palm cultivators. Reducing the area of land under cultivation by
increasing yield can reduce management and labour costs. The abandoning of planted
area during periods of low prices results in losses. Intensification alows for
adjustment to price changes without the additional cost of opening up new lands. On
the whole, these cost savings need to be redised by planters as this can favour
intensification and reduce extensification. Smallholders who are unable to afford
better planting material may be provided these at lower prices to discourage them
from expanding cultivated area, especially during price booms. At the sametime, it is
necessary for the government to put into place policies for restricting crop expansion
in tandem with supports for increasing intensification. However, as mentioned above,

it may be very difficult politically for governments to adopt such restrictive policies.

5. Conclusion

It has been shown that the expansion of oil palm plantations in Borneo and Sumatra
pose a major threat to the conservation of biological diversity in their tropical forest
areas and are adding considerably to the likelihood of extinction of the orangutan.
This article illustrates the importance of taking into account economic factors when
proposing policies for the conservation of wild species. It is argued that the supply-
side strategies of increasing palm oil supplies by using grasslands to grow palm oil are

unlikely to be effective in significantly mitigating forest clearing. Furthermore,
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strategies to increase palm oil yields may also be ineffective in reducing the demand
to convert forests to oil palm plantations. In fact, as is pointed out, they may increase
the demand for forest conversion, depending on the circumstances. If commodity
booms occur where demand far exceeds supply, then increases in supply by
agricultural intensification may not dampen prices enough to mitigate crop expansion
in the short term. Oil palm expansion will likely continue in the near future given
strong global demand for oil palm and historically high prices. To effectively
conserve forests that are valuable orangutan habitat, other measures in addition to the
supply-side measures discussed in this paper will be needed. These include increasing
the realisable value of orangutan habitat so that it yields financial returns that are
comparable to oil palm agriculture on a per-hectare basis. Developing carbon markets

that creates a demand for forest retention is one option.

6. References

Achard, F., Eva, H.D., Stibig, H., Mayaux, P., Gallego, J., Richards, T. and
Malingreau, J. 2002. Determination of deforestation rates of the world's
humid tropical forests. Science 297: 999-1002.

Carter, C., Finley, W., Fry, J., Jackson, D. and Willis, L. 2007. Pam oil markets and
future supply. European Journal of Lipid Science and Technology 109: 307-
314.

Chikoye, D. 2003. Characteristics and management of Imperata cylindrica (L.)
Raeuschel in smallholder farms in developing countries. In R. Labrada (ed.).
Weed Management for Devel oping Countries (Addendum 1). Rome: FAO.
Available from: http://www.fao.org/docrep/006/y5031e/y5031€08.htm#bm08.
Accessed 20 July 2008.

Clay, J. 2004. World Agriculture and the Environment: A Commodity-by-Commodity
Guide to Impacts and Practices. Washington DC: Island Press.

Corley, R.H.V. 1996. What is the upper limit to oil extraction ratio? Pp. 256-269 in N.
Rajanaidu, |.E. Henson and B.S. Jalani (eds.). Proceedings of the
International Conference on Oil and Kernel Production in Oil Palm— A
Global Perspective. Kuala Lumpur, Malaysia: Palm Oil Research Institute of
Malaysia (PORIM).

Corley, R.H.V. and Tinker, P.B. 2003. The Oil Palm (4th ed.). Oxford, UK: Blackwell
Science.

FAO. 2008. FAOSTAT Online Statistical Service. Available from:
http://faostat.fao.org/. Accessed 10 June 2008.

Garrity D.P., Soekardi M., van Noordwijk M., delaCruz R., Pathak P.S., Gunasena
H.P., Van So M.N., Huijun G. and Mgjid N.M. 1997. The Imperata
grasslands of tropical Asia: area, distribution and typology. Agroforestry
Systems 36: 3-29.

11



Geist, H. J., and Lambin, E.E. 2002. Proximate causes and underlying driving forces
of tropical deforestation. BioScience 52: 143-150.

Harting, J.E. 1880. British Animals Extinct within Historic Times. Ludgate Hill,
London: Trubner and Co.

Koh, L.P. 2007. Potential habitat and biodiversity losses from intensified biodiesel
feedstock production. Conservation Biology 21: 1373-1375.

Koh, L.P. and Wilcove, D.S. 2008. Is oil palm agriculture really destroying tropical
biodiversity? Conservation Letters 2: 1-5.

Meijaard, E. and Wich, S. 2007. Putting orang-utan population trends into perspective.
Current Biology 17: R540.

Nellemann, C., Miles, L., Katenborn, B.P., Virtue, M. and Ahlenius, H. (eds.). 2007.
The Last Sand of the Orangutan — State of Emergency: Illegal Logging, fire
and Palm Oil in Indonesia’ s National Parks. GRID-Arendal, Norway: United
Nations Environmental Programme. Available from: http://www.unep-
wcemc.org/resources/publications/L astStand.htm. Accessed 26 August 2008.

Pimm, S.L. and Raven, P. 2000. Extinction by numbers. Nature 403: 843-845.

Rautner, M., Hardiono, M. and Alfred, R.J. 2005. Borneo: Treasure Island At Risk:
Satus of Forest, Wildlife and related Threats on the Island of Borneo.
Frankfurt am Main: WWF Germany. Available from:
http://assets.panda.org/downl oads/treasurei slandatrisk.pdf. Accessed 20 April
2008.

Reinhardt, G., Rettenmaier, N., Gartner, S., IFEU, Pastowski, A. and Wuppertal
Institut fir Klima, Umelt, Energie GmbH. 2007. Rain Forest for Biodiesel?
Frankfurt am Main: WWF Germany. Available from:
http://www.wwf .deffileadmin/fm-
wwi/pdf _neu/wwf palmoil_study english.pdf. Accessed 10 June 2008.

Santoso, D., Adiningsih, S., Mutert, E., Fairhurst, T., Noordwijk, M., Van Noordwijk,
M. and Garrity, D.P. 1997. Soil fertility management for reclamation of
Imperata grasslands by smallholder agroforestry. Agroforestry Systems 36:
181-202.

Swanson, T. 1994. The International Regulation of Extinction. Washington Square,
N.Y.: New York University Press.

Tisdell, C. and Swarna Nantha, H. 2007. Conservation of the proboscis monkey and
the orangutan in Borneo: Comparative issues and economic considerations.
Economics, Ecology and the Environment Working Paper No. 148. Brisbane,
Australia: The University of Queensland, Brisbane, Australia.

Whitten, T., van Dijk, P.P., Curran, L., Mejaard, E., Wood, P., Supriana, J. and Ellis,
S. 2004. Sundaland. Pp. 164-172 in Mittermeier, R.A., Robles Gil, P.,
Hoffman, M., Pilgrim, J., Brooks, T., Mittermeier, C.G., Lamoreux, J. and da
Fonseca, G.A.B. Hotspots Revisited: Earth’s Biologically Richest and Most
Endangered Terrestrial Ecoregions. Mexico: CEMEX.

12



PREVIOUSWORKING PAPERSIN THE SERIES
ECONOMICS, ECOLOGY AND ENVIRONMENT

For alist of working papers 1-100 in this series, visit the following website:
http://www.uq.edu.au/economics/PDF/staff/Clem_Tisdell WorkingPapers.pdf or seelistsin

papers 101-140

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111

112.

113.

114.

115.

116.

117.

118.

119.

Knowledge and Willingness to Pay for the Conservation of Wildlife Species:
Experimental Results Evaluating Australian Tropical Species, by Clem Tisdell and
Clevo Wilson, May 2004.

Antarctic Tourists, Wildlife and the Environment: Attractions and Reactions to
Antarctica, by Clem Tisdell, May 2004.

Birds in an Australian Rainforest: Their Attraction for Visitors and Visitors
Ecological Impacts, by Clem Tisdell and Clevo Wilson, May 2004.

Nature-Based Tourism and the Vauation of its Environmental Resources. Economic
and Other Aspects by Clem Tisdell, May 2004.

Glow Worms as a Tourist Attraction in Springbrook National Park: Visitor Attitudes
and Economic Issues, by Clem Tisdell, Clevo Wilson and David Merritt, July 2004.
Australian Tropical Reptile Species: Ecologica Status, Public Vauation and
Attitudes to their Conservation and Commercia Use, by Clem Tisdell, Clevo Wilson
and Hemanath Swarna Nantha, August 2004.

Information and Wildlife Valuation: Experiments and Policy, by Clem Tisdell and
Clevo Wilson, August 2004.

What are the Economic Prospects of Developing Aquaculture in Queendand to
Supply the Low Price White Fillet Market? Lessons from the US Channel Catfish
Industry, by Thorbjorn Lyster and Clem Tisdell, October 2004.

Comparative Public Support for Conserving Reptile Species is High: Australian
Evidence and its Implications, by Clem Tisdell, Clevo Wilson and Hemanath Swarna
Nantha, October 2004.

Dependence of public support for survival of wildlife species on their likeability by
Clem Tisdell, Clevo Wilson and Hemanath Swarna Nantha, October 2004.

Dynamic Processes in Contingent Valuation: A Case Study Involving the Mahogany
Glider by Clem Tisdell, Clevo Wilson and Hemanath Swarna Nantha, November
2004.

Economics, Wildlife Tourism and Conservation: Three Case Studies by Clem Tisdell
and Clevo Wilson, November 2004.

What Role Does Knowledge of Wildlife Play in Providing Support for Species
Conservation by Clevo Wilson and Clem Tisdell, December 2004.

Public Support for Sustainable Commercial Harvesting of Wildlife: An Australian
Case Study by Clem Tisdell, Clevo Wilson and Hemanath Swarna Nantha, December
2004.

Endangerment and Likeability of Wildlife Species: How Important are they for
Proposed Payments for Conservation by Clem Tisdell, Hemanath Swarna Nantha and
Clevo Wilson, December 2004.

How Knowledge Affects Payment to Conserve and Endangered Bird by Clevo
Wilson and Clem Tisdell, February 2005.

Public Choice of Species for the Ark: Phylogenetic Similarity and Preferred Wildlife
Species for Survival by Clem Tisdell, Clevo Wilson and Hemanath Swarna Nantha,
March 2005.

Economic Incentives for Global Conservation of Wildlife: New International Policy
Directions by Clem Tisdell, March 2005.

Resource Entitlements of Indigenous Minorities, Their Poverty and Conservation of
Nature: Status of Australian Aborigines, Comparisons with India's Tribals, Theory
and Changing Policies Globally by Clem Tisdell, March 2005.

13


http://www.uq.edu.au/economics/PDF/staff/Clem_Tisdell_WorkingPapers.pdf

120.

121.
122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.
144,

Elephants and Polity in Ancient India as Exemplified by Kautilya's Arthasastra
(Science of Pality) by Clem Tisdell, March 2005.

Sustainable Agriculture by Clem Tisdell, April 2005.

Dynamic Processes in the Contingent Valuation of an Endangered Mammal Species
by Clem Tisdell, Clevo Wilson and Hemanath Swarna Nantha, April 2005.
Knowledge about a Species Conservation Status and Funding for its Preservation:
Analysisby Clem Tisdell, June 2005.

Public Valuation of and Attitudes towards the Conservation and Use of the Hawkshill
Turtle: An Australian Case Study by Clem Tisdell, Hemanath Swarna Nantha and
Clevo Wilson, June 2005.

Comparison of Funding and Demand for the Conservation of the Charismatic Koaa
with those for the Critically Endangered Wombat Lasiorhinus krefftii by Clem Tisdell
and Hemanath Swarna Nantha, June 2005.

Management, Conservation and Farming of Saltwater Crocodiles: An Australian Case
Study of Sustainable Commercial Use by Clem Tisdell and Hemanath Swarna Nantha,
August 2005.

Public Attitudes to the Use of Wildlife by Aborigina Australians: Marketing of
Wildlife and its Conservation by Clem Tisdell and Hemanath Swarna Nantha, August
2005.

Linking Policies for Biodiversity Conservation with Advances in Behaviora
Economics by Clem Tisdell, August 2005.

Knowledge about a Species Conservation Status and Funding for its Preservation:
Analysis by Clem Tisdell, August 2005.

A Report on the Management of Saltwater Crocodiles (Crocodylus porosus) in the
Northern Territory: Results of a Survey of Pastoralists by Clem Tisdell, Clevo Wilson
and Hemanath Swarna Nantha, September 2005.

Crocodile Farms and Management of Saltwater Crocodiles in Northern Territory:
Results of a Survey of NT Crocodile Farmers Plus Analysis of Secondary Information
by Clem Tisdell, September 2005.

The Environment and the Selection of Aquaculture Species and Systems. An
Economic Analysis by Clem Tisdell, October 2005.

The History and Value of the Elephant in Sri Lankan Society by Ranjith Bandara and
Clem Tisdell, November 2005.

Economics of Controlling Livestock Diseases: Basic Theory by Clem Tisdell,
November 2006.

Poverty, Political Failure and the Use of Open Access Resources in Developing
Countries by Clem Tisdell, November 2006.

Global Property Rights in Genetic Resources: An Economic Assessment by Clem
Tisdell, November 2006.

Notes on the Economics of Fish Biodiversity: Linkages between Aquaculture and
Fisheries by Clem Tisdell, November 2006.

Conservation of the Proboscis Monkey and the Orangutan in Borneo: Comparative
Issues and Economic Considerations by Clem Tisdell and Hemanath Swarna Nantha,
March 2007.

Economic Change and Environmental Issues: Policy Reforms and Concerns in
Australian Agriculture, by Clem Tisdell, April 2007.

Institutional Economics and the Behaviour of Conservation Organizations:
Implications for Biodiversity Conservation by Clem Tisdell, March 2007

Poverty, Policy Reforms for Resource-use and Economic Efficiency: Neglected
Issues by Clem Tisdell, May 2007.

The State of the Environment and the Availability of Natural Resources by Clem
Tisdell, May 2007.

Economics of Pearl Oyster Culture by Clem Tisdell and Bernard Poirine, July 2007.
The Economic Importance of Wildlife Conservation on the Otago Peninsula — 20
Y ears on by Clem Tisdell, November, 2007.

14



145.

146.

147.

148.

149.

150.

Valuing the Otago Peninsulac The Economic Benefits of Conservation by Clem
Tisdell, November 2007.

Policy Choices about Agricultural Externalities and Sustainability: Diverse
Approaches, Options and Issues by Clem Tisdell, November, 2007.

Global Warming and the Future of Pacific Island Countries by Clem Tisdell,
November 2007.

Complex Policy Choices about Agricultural Externdlities. Efficiency, Equity and
Acceptability by Clem Tisdell, June 2008.

Wildlife Conservation and the Value of New Zealand's Otago Peninsula: Economic
Impacts and Other Considerations by Clem Tisdell, June 2008.

Global Property Rights in Genetic Resources: Do They Involve Sound Economics?
Will They Conserve Nature and Biodiversity? By Clem Tisdell, August 2008.

15



	ECONOMICS, ECOLOGY AND THE ENVIRONMENT
	ECONOMICS, ECOLOGY AND ENVIRONMENT

