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Description

A scientist working for an environmental advocacy group in Indonesia fights against 
the transfer of a portion of state owned native forest to a palm-oil plantation. The 
case raises ethical issues including how to establish the value of natural lands, 
environmental justice, and communicating science.

Abstract

This biodiversity case is part of a larger collection of Life and Environmental Science 
ethics education resource sets on ethics of emerging biotechnologies, big data in 
the life sciences, human enhancement, and biodiversity. Doctoral students from 
Arizona State University’s Center for Biology and Society developed the resources 
under the direction of Karin Ellison and Joseph Herkert between 2014 and 2019.

Body

The archipelago country of Indonesia contains one of the world’s twenty-five 
“biodiversity hotspots” (Myers et al. 2000). Such “hotspots” are locations on the 
planet that are home to exceptional concentrations of variety of life, particularly in 
terms of endemic species. Indonesia is also home to a large and growing population 



of over 250 million people living at a density of 142 people per square kilometer 
(World Bank 2016). (For comparison, almost 320 million people live in the United 
States at a density of 35 people per square kilometer.) To meet the economic and 
social demands of a dense, large, and growing population, some areas of the 
Indonesian islands have been developed for urban, industrial, and agricultural uses. 
Unfortunately, such development is sometimes in close proximity to and threatens 
destruction of the ecosystems that constitute Indonesia’s biodiversity hotspot.

Kiera—a recent PhD graduate of a large university in the United States—has 
returned to the Indonesian island, Sumatra, where she was born and raised to work 
for a local chapter of an NGO, Friends of the Earth International.  In Sumatra, 
Friends of the Earth and Kiera are fighting against the transfer of a portion of state 
owned native forest to a palm-oil plantation. Past efforts to halt plantation 
expansion relied on emphasizing the spiritual and intrinsic (existence) value of the 
biodiversity in the forest. Plantation owners, employees, and some local villagers 
argued that the plantation harbors economic benefits that outweigh the non-
monetary value of the intact ecosystem.

Although agriculture will bring short-term economic benefits to the community, the 
long-term costs of lost biodiversity may be severe. Recently, Kiera learned that 
destruction of biodiversity could have human health implications.  In particular, 
recent studies have shown that decreasing levels of biodiversity may lead to an 
increase in outbreaks of vector-borne and parasitic diseases, such as malaria, 
dengue, zika, and schistosomiasis (all occurring in Indonesia) (Bonds et al. 2012; 
Morand et al. 2014; Keesing and Ostfield 2015). Outbreaks may necessitate a costly 
healthcare response. In addition, there are studies linking disease outbreaks to 
poverty (Garchitorena et al. 2015; Bonds et al. 2010; Bloom and Canning 2000).

Furthermore, the endangerment of local lives due to nearby environmental 
degradation could be considered a violation of environmental justice (the fair 
treatment of all people with respect to environmental laws, policies, and 
regulations).

Due to the potential public health costs and environmental justice violation there 
will be a public vote regarding expansion of the plantation (a democratic decision 
process in an only recently democratic nation). In advance of the vote, Kiera’s 
organization has charged her with putting together a public education forum. 
However, some of the evidence for disease outbreaks in response to declining 



biodiversity is conflicting. Kiera has decided to focus on the academic literature and 
media that claim biodiversity destruction is likely to lead to disease outbreaks. This 
way, she believes she is more likely to persuade locals who will feel they are 
endangered by palm plantation expansion. Perhaps she will initiate a local 
environmental justice movement.

Discussion Questions:

1. Should Kiera use the evidence of biodiversity’s relationship to human health to 
argue that biodiversity should be protected? Why or why not?

2. How should Kiera deal with the presence of conflicting conclusions in the 
literature? Should Kiera present both sides of the scientific debate? Why or 
why not? How can she communicate scientific uncertainty to plantation 
developers and local citizens?

3. What are the strengths and weaknesses of an economic value vs. intrinsic 
value argument for biodiversity protection? Which argument do you think will 
have more sway with plantation developers and government regulators? Why?

4. Given possible human health implications of biodiversity loss, do you think that 
protecting and maintaining biodiversity is necessary to achieve environmental 
justice? Why or why not?

5. How could increasing public participation in environmental decisions lead to 
more environmentally just outcomes? What do you think would be the 
outcome of a public debate in this case?

 

Bibliography:

Allan, B. F., R. B. Langerhans, W. A. Ryberg, W.J. Landesman, N. W. Griffin, R. S. 
Katz, ... and L. Clark. 2009. Ecological Correlates of Risk and Incidence of West Nile 
Virus in the United States. Oecologia 155: 699-708.

Barclay, E. 2010. “Declining Biodiversity Speeds Spreading of Disease.” NPR 
Environment, December 2. http://www.npr.org/2010/12/02/131758921/declining-
biodiversity-speeds-spreading-of-disease

http://www.npr.org/2010/12/02/131758921/declining-biodiversity-speeds-spreading-of-disease
http://www.npr.org/2010/12/02/131758921/declining-biodiversity-speeds-spreading-of-disease


Barclay, E. 2012. “As Biodiversity Declines, Tropical Diseases Thrive.” NPR Public 
Health, December 29. http://www.npr.org/sections/health-
shots/2012/12/29/168210441/as-biodiversity-declines-tropical-diseases-thrive

Bloom, D. E., and D. Canning. 2000. “The Health and Wealth of Nations.” Science
287: 1207-1209.

Bonds, M. H., D. C. Keenan, P. Rohani, and J. D. Sachs. 2010. Poverty Trap Formed 
by the Ecology of Infectious Diseases. Proceedings of the Royal Society Biological 
Sciences 277: 1185-1192.

Bonds, M. H., A. P. Dobson, and D. C. Keenan. 2012. “Disease Ecology, Biodiversity, 
and the Latitudinal Gradients in Income.” PLoS Biology 10: e1001456.

Civitello, D. J., J. Cohen, H. Fatima, N. T. Halstead, J. Liriano, T. A. McMahon, C. N. 
Ortega, E. L. Sauer, T. Sehgal, S. Young, and J. R. Rohr. 2015. “Biodiversity Inhibits 
Parasites: Broad Evidence for the Dilution Effect.” PNAS 112: 8667-8671.

Douglas, M., and A. Wildavsky. 1982. Risk and Culture. Berkeley: University of 
California Press.

Ezenwa, V. O., M. S. Godsey, R. J. King, and S. C. Guptill. 2006. “Avian Diversity and 
West Nile Virus: Testing Associations Between Biodiversity and Infectious Disease 
Risk.” Proceedings of the Royal Society London B 273: 109-117.

Garchitorena, A., C. N. Ngonghala, J. Guegan, G. Texier, M. Bellanger, M. Bonds, and 
B. Roche. 2015. “Economic Inequality Caused by Feedbacks Between Poverty and 
the Dynamics of a Rare Tropical Disease: The Case of Buruli Ulcer in Sub-Saharan 
Africa.” Proceedings of the Royal Society Biological Sciences 282: 20151426; DOI: 
10.1098/rspb.2015.1426.

International Monetary Fund (IMF). 2009. World Economic Outlook, October 2009: 
Sustaining the Recovery. Washington D.C.: International Monetary Fund.

Keesing, F. and R. S. Ostfeld. 2015. “Is Biodiversity Good for Your Health?” Nature
349: 235-236.

Keesing, F., L. K. Belden, P. Daszak, A. Dobson, C. D. Harvell, R. D. Holt, ... and S. S. 
Myers. 2010. “Impacts of Biodiversity on the Emergence and Transmission of 

http://www.npr.org/sections/health-shots/2012/12/29/168210441/as-biodiversity-declines-tropical-diseases-thrive
http://www.npr.org/sections/health-shots/2012/12/29/168210441/as-biodiversity-declines-tropical-diseases-thrive


Infectious Diseases.” Nature 468: 647-652.

Keesing, F., R. D. Holt, and R. S. Ostfeld. 2006. “Effects of Species Diversity on 
Disease Risk. Ecology Letters 9: 485-498.

Lopez A. D., C. D. Mather, M. Ezzati, D. T. Jamison, and C. J. L. Murray. 2006. Global 
Burden of Disease and Risk Factors. Washington D.C.: World Bank.

Mace, G. M., H. Masundire, and J. E. M. Baillie. 2005. In Ecosystems and Human Well-
Being: Current State and Trends: Findings of the Condition and Trends Working 
Group, Vol. 1, Ch. 4. Millennium Ecosystem Assessment Series. Washington D.C.: 
Island Press.

McCauley, D. J. 2006. “Selling Out On Nature.” Nature 443: 27-28.

Millennium Ecosystem Assessment. 2005. Ecosystems and Human Well-Being: 
Synthesis. Washington, D.C.: Island Press.

Morand, S., S. Jittapalapong, Y. Suputtamongkol, M. T. Abdullah, and T. B. Huan. 
2014. “Infectious Disease and Their Outbreaks in Asia-Pacific: Bio-diversity and Its 
Regulation Loss Matter.” PLoS ONE 9: e90032.

Myers, N., R. A. Mittermeier, C. G. Mittermeier, G. A. B. da Fonseca, and J. Kent. 
2000. “Biodiversity Hotspots for Conservation Priorities.” Nature 403: 853-858.

Pielke, Jr., R. A. 2007. The Honest Broker: Making Sense of Science in Policy and 
Politics. Cambridge: Cambridge University Press.

Reyers, B., S. Polasky, H. Tallis, H. A. Mooney, and A. Larigauderie. 2012. “Finding 
Common Ground for Biodiversity and Ecosystem Services.” Bioscience 62: 503-507.

Runte, A. 2010. National Parks: The American Experience. Lanham, MD: Taylor 
Trade Publishing.

Salkeld, D. J., K. A. Padgett, and J. H. Jones. 2013. “A Meta-Analysis Suggesting that 
the Relationship Between Biodiversity and Risk of Zoonotic Pathogen Transmission 
is Idiosyncratic. Ecology Letters 16: 679–686.

Sandifer, P. A., A. E. Sutton-Grier, and B. P. Ward. 2015. “Exploring Connections 
Among Nature, Biodiversity, Ecosystem Services, and Human Health and Well-
Being: Opportunities to Enhance Health and Biodiversity Conservation. Ecosystem 
Services



12: 1-15

Swaddle, J. and P. Calos. 2008. Increased Avian Diversity is Associated with Lower 
Incidence of Human West Nile Infection: Observation of the Dilution Effect. PLoS 
ONE 3: e2488.

UNCTAD. 2008. The Least Developed Countries Report 2002. New York and Geneva: 
UNCTAD.

United Nations. 2016. “Sustainable Development Goals.” Accessed July 15. 
https://sustainabledevelopment.un.org/?menu=1300

US Environmental Protection Agency (EPA). 2016. “Environmental Justice.” 
Accessed July 11. https://www.epa.gov/environmentaljustice

Wood, C. L., et al., 2014. “Does Biodiversity Protect Humans Against Infectious 
Disease?” Ecology 95: 817-832.

World Bank. 2016. “Population Density.” Accessed July 8. 
http://data.worldbank.org/indicator/EN.POP.DNST

World Health Organization. 2016. “Climate Change and Human Health: 
Biodiversity.” Accessed July 11. 
http://www.who.int/globalchange/ecosystems/biodiversity/en/

 

Links:

World Health Organization:
http://www.who.int/en/

Convention on Biological Diversity:
https://www.cbd.int/health/

Notes

The author wishes to acknowledge the contributions of Karin Ellison, OEC - Life and 
Environmental Sciences Editor, and Joseph Herkert, OEC Engineering Co-Editor. 
They provided valuable input in selecting topics and crafting the resources.
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