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ABSTRACT

There has been tremendous area expansion for palm oil cultivation
throughout the world due to global demand of palm oil-based products
especially in Malaysia. The smallholder plays an important role to the global
palm oil supply chain. It is expected that global demand for certified
sustainable palm oil will increase and participation of independent
smallholders in the certified sustainable palm oil supply chain is important.
However, participation in sustainable palm oil certification is still lacking
especially among Malaysian independent oil palm smallholder. This study
was therefore designed to assess smallholders’ attitude and knowledge on
farmland biodiversity and to examine smallholders’ willingness to participate
in palm oil certification scheme. Semi structured interview was used to obtain
relevant information from independent smallholders at Kuala Selangor,
Selangor. Data collected were analysed using qualitative and quantitative
analyses. The study found that smallholders’ knowledge on oil palm farm
biodiversity were narrowed toward pest animal such wild boar and monkey.
Almost half of the smallholders have negative feeling toward wild animals on
their farm. Nonetheless, smallholders showed considered willingness to join
the sustainable palm oil certification with expectation of lower costs of joining
the schemes. This study can be used by policy maker or oil palm standard
schemes as a reference to develop extension program and promote
certification scheme.



ABSTRAK

Terdapat pengembangan kawasan yang besar untuk penanaman kelapa
sawit di seluruh dunia disebabkan oleh permintaan global produk berasaskan
minyak sawit terutamanya di Malaysia. Pekebun kecil memainkan peranan
yang penting untuk rantaian bekalan minyak sawit secara global. Dijangka
bahawa permintaan global terhadap minyak sawit yang mendapat pensijilan
mampan akan meningkat dan penyertaan pekebun kecil adalah sangat
penting. Walau bagaimanapun, penyertaan di dalam pensijilan kelapa sawit
masih lagi kurang terutamanya dari kalangan pekebun kecil di Malaysia.
Oleh itu, kajian ini telah direka untuk mengkaji sikap dan pengetahuan
pekebun kecil mengenai biodiversiti di dalam ladang kelapa sawit mereka
dan juga menentukan kesanggupan pekebun kecil untuk menyertai skim
pensijlan minyak sawit. Kaedah temu bual separa berstruktur telah
digunakan untuk mendapatkan maklumat yang berkaitan daripada pekebun
kecil persendirian di Kuala Selangor, Selangor. Data yang diperolehi
dianalisis dengan analisis kualitatif dan kuantitatif. Kajian ini menunjukkan
bahawa pengetahuan pekebun kecil kelapa sawit terhadap biodiversiti
adalah minima dan tertumpu kepada haiwan perosak seperti babi hutan dan
kera. Hampir separuh pekebun menunjukkan sikap negatif terhadap haiwan
di dalam ladang kelapa sawit mereka. Pekebun kecil menunjukkan
kesanggupan untuk menyertai pensijilan kelapa sawit secara mampan
dengan jangkaan kos yang lebih rendah. Kajian ini boleh digunakan oleh
pembuat dasar atau mana-mana skim pensijilan kelapa sawit sebagai
rujukan untuk merangka program pengembangan dan seterusnya
mempromosikan pensijilan kelapa sawit mampan.
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CHAPTER 1

INTRODUCTION

1.1 Background

Oil palm was planted commercially in Peninsular Malaysia where it replaced
rubber plantation and forest in 1917. Oil palm industries had boosted up
Malaysian economy where revenue of oils and fats was estimated around
RMG63.6 billion in 2014 (MPOC, 2014). This makes the oil palm industry as an
important commodity among other commodities sector in Malaysia.
According to Malaysian Palm Oil Board (MPOB) (2015), about 5.39 million ha
of areas are under oil palm in 2014 and about 800, 000 ha is accounted by
independent smallholders. Roughly, this industry employed about 600,000
people that engaged directly in this sector. These shows that smallholders

are not minor player in oil palm industry.

According to Roundtable on Sustainable Palm Oil (RSPO) (2012),
smallholders are more tightly as family-based enterprises producing palm oil
from less than 50 ha of land. In practice, farmers under smallholder category
are having the rights and perhaps also laborers on nearby plantations, all of
which affect the choices they make as smallholders. Palm oil production has
more than doubled in the last decade, now dominating the global market for

vegetable oil (FAO, 2011a).

The production of palm oil has long been associated with reports of tropical

deforestation, biodiversity loss, water pollution, and violation of customary



land rights (Anon, 2004:; Koh & Wilcove, 2008; Anon, 2009: Then, 2009).
Most palm oil is produced from large industrial plantations driving tropical
deforestation. Approximately 85 percent of palm oil is grown in Malaysia,
much of it at the expense of forests (Fitzherbert et al., 2008). The destruction
is devastating for local animals and plants, as well as local peoples who rely

on these ecosystems for food and their livelihoods.

Oil palms are one of the world’s most rapidly increasing crops causes to
tropical deforestation, hence the biodiversity value. Oil palm plantations
support much fewer species than do forests and often also fewer than other
tree crops include nematodes, mites, several orders of insects, rodents,
porcupines, pigs, elephants and monkeys, weaver birds which remove the
leaves, and vultures which eat the fruits (Hartley, 1967). With rising demand
for vegetable oils and biofuels, and strong overlap between areas suitable for
oil palm and those of most importance for biodiversity, substantial biodiversity
losses will only be averted if future oil palm expansion is managed to avoid
deforestation. Others see oil palm as a commodity playing an important role
in mitigating climate change, providing alternative sources of energy, and
contributing to economic development and rural livelihoods (Obidzinsk et al.,

2012).

Various groups of stakeholders lead by the Non Governments Organization
(NGOs) make efforts to encourage sustainable oil palm farming which has
lesser impact on the environment. This efforts lead to the establishment of

palm oil certification. The Roundtable on Sustainable Palm Oil (RSPO) was



established in 2004 with the objective of promoting the growth and use of
sustainable oil palm products through credible global standards and
engagement of stakeholders. RSPO is an association under Swiss Law
composed of various organizations from different sectors of the palm oil
industry for the purpose of developing and implementing global standards for
sustainable palm oil. Globally, the aims of these efforts are to assure that
production of sustainable agriculture yield in the main form of CPO (crude

palm oil) and CPKO (crude palm kernel oil) for oils and fats markets.

In recent years, Malaysian governments have taken alternative way to
promote sustainable oil palm agriculture. A Malaysian Sustainable Palm Oil
(MSPO) standard has been established by the Malaysian Government via
the Malaysian Palm Oil Board (MPOB). MSPO is already geared nationwide
acceptance. Indonesia is also developed own standard which is Indonesia
Sustainable Palm Oil (ISPO). This organization was expected to set the
mandatory for all oil palm plantation companies in Indonesia. Hence, palm oil
industry will produce the blueprint for other agricultural industries in

promoting environmental friendly and farming practices.

1.2 Problem Statement

According Council Regulation (2005), European Union agricultural policy
introduces agri-environment support scheme for farmers as a mean to
protect biodiversity. Under agri-environment support schemes, farmers and

other bodies responsible for land management are paid to manage their



environment. This policy practices and many other biodiversity support
schemes, however, fail to either engage farmers (Kleijn & Sutherland, 2003).
Farmers’ knowledge and attitudes towards the environment have been
shown to be affected by the way they manage their farms and by joining the
environmental support schemes (Gasson & Potter, 1988; Morris & Potter,
1995; Willock et al., 1999; Beedell & Rehman, 1999; 2000; Wilson & Hart,
2000; Schmitzberger et al., 2005). There is little study of farmers’ knowledge
and attitudes towards biodiversity on farmland that related to nature-friendly
management (Burgess & Harrison, 2000; Jacobson et al., 2003; Jurt, 2003;

Soini & Aakkula, 2006), especially among oil palm smallholders in Malaysia.

In response to sustainability of oil palm cultivation issues, sustainable palm
oil certifications were launched. There are the Roundtable on Sustainable
Palm Oil (RSPO) in 2004, The Indonesian Sustainable Palm Oil (ISPO) in
2009, and The Malaysian Sustainable Palm Oil (MSPO) in 2013. Palm oll
smallholders are a vital part of the global palm oil supply chain, accounting
about 9% of total global palm oil production (WAGS, 2015). In Malaysia,
smallholders make about 38% of total oil palm production and 15% came
from independent smallholders (MPOB, 2015). It is expected that global
demand for Certified Sustainable Palm Oil (CSPO) will increase and
participation of independent smallholders in the CSPO supply chain is

important.

Nevertheless, participation from smallholders for both RSPO and MSPO

certification are still lacking (MSPO, 2015). In Malaysia, information on the



smallholder’s perception, knowledge and willingness toward the sustainability

schemes is still limited.

1.3 Objectives
The objectives of this study are:
i. To determine smallholders’ attitude and knowledge toward biodiversity
in oil palm farm.
ii. To determine smallholders’ attitude and willingness to participate in

sustainable palm oil certification scheme.



REFERENCES

Abdullah, S. A., & Nakagoshi, N. (2007). Forest fragmentation and its
correlation to human land use change in the state of Selangor, peninsular
Malaysia. Forest Ecology and Management, 241, 39-48.

Alam. F., E., & Begum, H. (2015). Malaysian oil palm industry: Prospect and
problem. Journal of Food, Agriculture & Environment 13 (2), 143-148. 2015.
Malaysia.

Anon. (2004). Beluran folks face water pollution threat. Daily Express, 24
December. Retrieved from http://www.scribd.com/doc/39942178/Beluran-
Folks-FaceWater-Pollution-Threat-Daily-Express-Newspaper-Online-Sabah-
Malaysia on December 24, 2015.

Anon. (2009). Lip service by palm oil mills. Daily Express, Retrieved from
http://miyuki61293.blogspot.com/2009/08/lip-service-by-palm-oilmills.htm| on
December 21, 2015.

Aratrakorn, S., Thunhikorn, S., & Donald, P. (2006). Changes in bird
communities following conversion of lowland forest to oil palm and rubber
plantations in southern Thailand. Bird Conserv Int 16, 71-82.

Asia Palm Oil Magazine. (2015, October - December). Big Boosts for Small
Planters. MSPO Certification Enables Local Smallholders to Attain
Sustainable Palm Oil Status, 70-71.

Azhar, B., Lindenmayer, D. B., Wood, J., Fischer, J., & Zakaria, M. (2014).
Ecological impacts of oil palm agriculture on forest mammals in plantation
estates and smallholdings. Biodiversity and conservation, 23 (5), 1175-1191.

Beall, E. (2012). Smallholders in Global Bioenergy Value Chains and
Certification — Evidence from Three Case Studies, Environment and Natural
Resource management working Paper 50, Bioenergy and Food Security
Criteria and Indicators project, Food and Agriculture Organization of the
United Nations (FAO), Rome.

Beedell, J. D. C., & Rehman, T. (1999). Explaining farmers’ conservation
behaviour: Why do farmers behave the way they do? Journal of
Environmental Management, 57, 165-176.

Brandi, C., Cabani, T., Hosang, C., Schirmbeck, S., Westermann, L., &
Wiese, H. (2013). Sustainability Certification in the Indonesian Palm Oil
Sector - Benefits and challenges for smallholders. German Development
Institute.

Brown, E., & Jacobson, M. F. (2005). Cruel oil. Center for Science in the
Public Interest, Washington, DC.

56


http://www.scribd.com/doc/39942178/Beluran-Folks-FaceWater-Pollution-Threat-Daily-Express-Newspaper-Online-Sabah-Malaysia
http://www.scribd.com/doc/39942178/Beluran-Folks-FaceWater-Pollution-Threat-Daily-Express-Newspaper-Online-Sabah-Malaysia
http://www.scribd.com/doc/39942178/Beluran-Folks-FaceWater-Pollution-Threat-Daily-Express-Newspaper-Online-Sabah-Malaysia
http://miyuki61293.blogspot.com/2009/08/lip-service-by-palm-oilmills.html
http://dx.doi.org/10.1017/S0959270906000062

Burgess, J. J. C., & Harrison, C. M. (2000). Knowledge in action: An actor
network analysis of a wetland agri-environment scheme. Ecological
Economics, 35, 119-132.

Cargill. (2015). Smallholder farmers achieve RSPO certification in Malaysia.
Retrieved from http://www.cargill.com/news/releases/2015/NA31774257. jsp.
on October 19, 2015.

Corley, R. H. V., & Tinker, P. B. (2003). The Oil Palm. Malaysia. Blackwell
Science Ltd.

Emily, B. F., Matthew, J. S., Alexandra, M., Finn, D., Carsten, A. B., Paul, F.
D., & Ben, P. (2008). How will oil palm expansion affect biodiversity? UK.

Council Regulation Council of the European Union. (2005). Support for rural
development by the European Agricultural Fund for Rural Development
(EAFRD) (No 1698/2005). European Union, EU law and publications.

Crano, W. D., & Prislin, R. (Eds.). (2011). Attitudes and attitude change.
Psychology Press.

Darby, S. (2014). Palm Qil Facts & Figures. Sime Darby Plantation.[Online]
Retrieved from http://www.simedarby.com/upload/Palm_Qil_Facts_and_
Figures.pdf on December 10, 2015.

Food and Agriculture Organization of the United Nations (FAO). (2011a).
Southeast Asian forests and forestry to 2020: Subregional report of the
second Asia-Pacific forestry sector outlook study. Bangkok. Retrieved from
http://www.fao.org/docrep/013/i1964¢e/i1964e00.htm on April 24, 2016.

Food and Agriculture Organization of the United Nations (FAO). (2011b).
State of the World’s Forests. Food and Agriculture Organization of the United
Nations, Rome, pg 8-13.

Fitzherbert, E. B., Struebig, M. J., Morel, A., Danielsen, F., Bruhl, C. A,,
Donald, P. F., & Phalan, B. (2008). How will oil palm expansion affect
biodiversity? Trends in Ecology and Evolution, 23 (10), 538-545.

Gasson, R., & Potter, C. (1988). Conservation through land diversion: a
survey of farmer’s attitudes. Journal of Agricultural Economics, 39, 340-351.

Ghauri. P., Gronhaug, K., & Kristianslund. (1995). Research Methods in
Business Studies: A Practical Guide. Hemel Hempstead, Prentice Hall.

Hansen, T. S. (2005). Spatio-temporal aspects of land use and land cover
changes in the Niah catchment, Sarawak, Malaysia. Singapore Journal of
Tropical Geography, 26, 170-190.

Hardter, R., Chow, W. Y., & Hock, O. S. (1997). Intensive plantation
cropping, a source of sustainable food and energy production in the tropical

57


http://www.cargill.com/news/releases/2015/NA31774257.%20jsp
http://www.simedarby.com/upload/Palm_Oil_Facts_and_
http://www.fao.org/docrep/013/i1964e/i1964e00.htm

rain forest areas in Southeast Asia. Forest Ecology and Management, 91,
93-102.

Harris, J. M. (2000). Basic Principles of Sustainable Development. Global
Development and Environment Institute. Working Paper, 00-04.

Hartemink, A. E. (2005). Plantation agriculture in the tropics—environmental
issues. Outlook on Agriculture, 34, 11-21.

Hartley, C. W. S. (1967). The oil palm. London, UK. Longmans, Green and
Co. Ltd.

Holmes, D. A. (2002). Indonesia: Where Have All the Forests Gone? The
World Bank.

Indonesian Sustainable Palm Oil (ISPO). (2015). Retrieved from
http://www.sus tainablepalmoil.org/?s=ISPO on December 10, 2015.

Jacobson, S. K., Sieving, K. E., Jones, G. A., & Van Doorn, A. (2003).
Assessment of farmer attitudes and behavioral intentions toward bird
conservation on organic and conventional Florida farms. Conservation
Biology, 17, 595-606.

Johnson, B., & Christensen, L. (2008). Educational research: Quantitative,
qualitative, and mixed approaches. Sage.

Jurt, L. (2003). Bauern, Biodiversita't und o“kologischer Ausgleich. Ph.D.
Thesis, University of Zurich.

Kleijn, D., & Sutherland, W. J. (2003). How effective are European agri-
environment schemes in conserving and promoting biodiversity? Journal of
Applied Ecology, 40, 947-969.

Koh, L. P., & Wilcove, D. S. (2007). Cashing in palm oil for conservation.
Nature 448: 993—-994.

Krejcie, Robert, V., Morgan, & Daryle, W. (1970). “Determining Sample Size
for Research Activities.” Educational and Psychological Measurement, 30,
607-610.

Krishnamurthy, K. V. (2003). Textbook of biodiversity. Science Publishers.

Laurence, W. F. (2007). Forest destruction in tropical Asia. Curr. Sci. 93,
1544—-1550.

Le Gall-Ely, M. (2009). Definition, measurement and determinants of the
consumer's willingness to pay: a critical synthesis and avenues for further
research. Recherche et Applications en Marketing (English Edition), 24 (2),
91-112.

58



Malaysian Palm Oil Board (MPOB). (2014). Malaysian Sustainable Palm Oil
(MSPO). 4th International Plantation Industry Conference and Exhibition
(IPICEX 2014). Retrieved from http://www.iipm.com.my/ipicex2014/docs/
2014/oral/EN%20MOHD%20MOKMIN%20BAHARI%20IPiCEX%202014.pdf
on April 25, 2016.

Malaysian Palm Oil Board (MPOB). (2015). Malaysian Palm Oil Board
Statistics. Retrieved from http://bepi.mpob.gov.my/index.php/statistics/
area.html on April 25, 2016.

Malaysian Palm Oil Board (MPOB). (2016). Malaysian Palm Oil Board
Statistics. Retrieved from http://bepi.mpob.gov.my/index.php/statistics/
export.html on April 23, 2016.

Malaysian Palm Oil Council (MPOC). (2014). Oils and Fats Focus: Malaysia
Industry Update Retrieved from http://www.mpoc.org.my/Oils_and_Fats_
Focus_; Malaysia_Industry_Update.aspx on April 22, 2016.

Malaysian Sustainable Palm Oil (MSPO). (2015). Retrieved from
http://www.sus tainablepalmoil.org/standards/ on December 10, 2015.

Montefrio, M. J. F., David, A., Sonnenfeld, D. A., & Luzadis, V. A. (2015).
Social construction of the environment and smallholder farmers' participation
in ‘low-carbon’, agro-industrial crop production contracts in the Philippines.
Ecological Economics, 116 (2015), 70-77.

Morris, C., & Potter, C. (1995). Recruiting the new conservationists: Farmers’
adoption of agri-environmental schemes in the UK. Journal of Rural Studies,
11, 51-63.

Obidzinski, K., Andriani, R., Komanidin, H., & Andrianto, A. (2012).
Environmental and social impacts of oil palm plantations and their
implications for biofuel production in Indonesia. Ecology and Society, 17 (1),
25.

Palm Oil Research Institute of Malaysia (PORIM). (1994). Annual research
report for 1994. Biology Division, PORIM, Bangi, Malaysia.

Roundtable on Sustainable Palm Oil (RSPO). (2011). Growth interpretation
narrative. Retrieved from http://www.rspo.org/files/pdf/2011% 20RSP0%20
CSPO%20GIN_web.pdf on May 04, 2016.

Roundtable on Sustainable Palm Oil. (2012). An International Multi
Stakeholder Organization and Certification Scheme for Sustainable Palm Oil.
Retrieved from http://www.rspo.org on December 13, 2015.

Roundtable on Sustainable Palm Oil. (2013). Retrieved from

http://www.rspo.org  /resources/key-documents/certification/rspoprinciples-
and-criteria on December 13, 2015.

59


http://www.iipm.com.my/ipicex2014/docs/%202014/oral/EN%20MOHD%20MOKMIN%20BAHARI%20IPiCEX%202014.pdf
http://www.iipm.com.my/ipicex2014/docs/%202014/oral/EN%20MOHD%20MOKMIN%20BAHARI%20IPiCEX%202014.pdf
http://bepi.mpob.gov.my/index.php/statistics/%20area.html
http://bepi.mpob.gov.my/index.php/statistics/%20area.html
http://bepi.mpob.gov.my/index.php/statistics/
http://www.mpoc.org.my/Oils_and_Fats_%20Focus_;_Malaysia_Industry_Update.aspx
http://www.mpoc.org.my/Oils_and_Fats_%20Focus_;_Malaysia_Industry_Update.aspx
http://www.rspo.org/

Roundtable on Sustainable Palm Oil (RSPO). (2015). Retrieved from
http://www. sustainablepalmoil.org/growers-millers/growers/smallholders/ on
December 07, 2015.

RSPO Supply Chain Certification Systems. (2009). Retrieved from www.rspo.
org/files/.../RSPO-SCCS-5Nov2009.pdf on December 13, 2015.

Sandker, M. (2007). Will forests remain in the face of oil palm expansion?
Simulating change in Malinau. Indonesia. Ecol. Soc. 12, 37.

Schmitzberger, 1., Wrbka, T., Steurer, B., Aschenbrenner, G., Peterseil, J., &
Zechmeister, H. G. (2005). How farming styles influence biodiversity
maintenance in Austrian agricultural landscapes. Agriculture, Ecosystems
and Environment, 108, 274—289.

Smyth, A. J., & Dumanski, J. (1993). FESLM: An international framework for
evaluating sustainable land management (p. 76). Rome, Italy: FAO.

Sodhi, N. S., Koh, L. P., Brook, B. W., & Ng, P. K. L. (2004). Southeast Asian
biodiversity: an impending disaster. Trends in Ecology and Evolution, 19,
654-660.

Sodhi, N. S., Brooks, T. M., Koh, L. P., Acciaioli, G., Erb, M., Tan, A. K-J.,
Curran, L. M., Brosius, P., Lee, T. M., & Patlis, J. M. (2006). Biodiversity and
human livelihood crises in the Malay archipelago. Conservation Biology, 20,
1811-1813.

Soini, K., & Aakkula, J. (2006). Framing the biodiversity of agricultural
landscape: The essence of local conceptions and constructions. Land Use
Policy, In press. doi:10.1016/j.landusepol.2006.03.001.

Sukainah Farhah Ador, Muhammad Hakimi Mohd Shafiai, & Mohd Adib
Ismail. (2014). Islamic Micro Financing for Sustainable Oil Palm Farming:
Case of Independent Smallholders. Persidangan Kebangsaan Ekonomi
Malaysia ke-9 (PERKEM ke-9).

Tinker, P. B. (1997). The environmental implications of intensified land use in
developing countries. Phiosophical Transactions of The Royal Society,
Series B — Biological Sciences, 352 (1356), 1023-1033.

Then, S. (2009). Borneo natives in stand-off with oil-palm giant. The Star, 6
November. Retrieved from http://thestar.com.my/news/story.asp?file=/
2009/11/6/nation/ 20091106204350&sec=nation on April 23, 2016.

Vermeulen, S., & Goad, N. (2006). Towards better practice in smallholder
palm oil production. London, UK.

Wibawa, W., Mohamad, R., Omar, D., & Juraimi, A. S. (2007). Less

hazardous alternative herbicides to control weeds in immature oil palm.
Weed Biology and Management, 7, 242—-247.

60


http://thestar.com.my/news/story.asp?file=/

Wild Asia Group Scheme (WAGS). (2015). Implementing Capacity Building
for Independent Smallholders. Retrieved from http://www.sustainablepalmoil.
org/growers-millers/growers/case-studies/wild-asia-group-scheme-wags-impl
ementing-capacity-building-for-independentsmallholders/#sthash.COt0yB8s.

dpuf on October 20, 2015.

Willock, J., Deary, I. J., Edwards-Jones, G., Gibson, G. J., McGregor, M. J.,
& Sutherland, A. (1999). The role of attitudes and objectives in farmer
decision making: Business and environmentally-oriented behaviour in
Scotland. Journal of Agricultural Economics, 50, 286—-303.

Wilson, G. A., & Hart, K. (2000). Financial imperative or conservation
concern? EU farmers’ motivations for participation in voluntary agri-
environmental schemes. Environment and Planning, 32, 2161-2185.

World Commission on Environment and Development (WCED). (1987). Our
common future. Oxford, Oxford Univ. Press.

World Wild Fund WWEF. (2012a). Profitability and sustainability in palm oil
production. Retrieved from http://awsassets.panda.org/downloads/profitability
_and_sustainability_in_palm_oil_production__update_ .pdf on May 04, 2016.

World Wild Fund (WWF). (2012b). Sustainable palm oil is good for business
— study. Retrieved from http://wwf.panda.org/wwf_news/?204114 on April 24,
2016.

World Wild Fund (WWF). (2016). Palm oil & biodiversity loss. Retrieved from
http://wwf.panda.org/what_we _do/footprint/agriculture/palm_oil/environmenta
|_impacts/biodversity _loss/ on May 04, 2016.

World Growth. (2013). Smallholders: Costs and Challenges of Small-Farmer
Certification: A World Growth Report (March 2013). Retrieved from
http://worldgrowth.org/site/wpcontent/uploads/2013/03/smallholders_Final.pdf
on May 04, 2016.

Yusoff, S., & Hansen, S. B. (2007). Feasibility study of performing a life cycle

assessment on crude palm oil production in Malaysia. International Journal of
Life Cycle Assessment, 12, 50-58.

61


http://www.sustainablepalmoil.org/growers-millers/growers/case-studies/
http://www.sustainablepalmoil.org/growers-millers/growers/case-studies/
http://awsassets.panda.org/downloads/profitability%20_and_sustainability_in_palm_oil_production__update_.pdf
http://awsassets.panda.org/downloads/profitability%20_and_sustainability_in_palm_oil_production__update_.pdf
http://wwf.panda.org/wwf_news/?204114
http://wwf.panda.org/what_we_do/footprint/agriculture/palm_oil/environmental_impacts/biodversity_loss/
http://wwf.panda.org/what_we_do/footprint/agriculture/palm_oil/environmental_impacts/biodversity_loss/
http://worldgrowth.org/site/wpcontent/uploads/2013/03/smallholders_Final.pdf



