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EXECUTIVE SUMMARY 
 
 

• Climate change influences food, water and energy security in multiple ways. The 
current agri-food system significantly contributes to climate change, and the adverse 
effects of climate change will likely lead to higher food prices in the future. 
Additionally, transitions to renewable energy increase competition for land and water 
usage, which potentially undermine agri-food production. 

 
• High food prices and increased resource competition to meet food-energy needs have 

often led to social tensions and socio-environmental conflicts in Southeast Asia.  
 

• Increased biofuel production in the future could potentially exacerbate environmental 
degradation, drive up food prices, intensify existing land conflicts and encourage new 
waves of large-scale land acquisitions. 

 
• It is important that Southeast Asia balances the goals of food-energy security, 

ecological sustainability and social justice. Sovacool’s (2021) ‘4Es’ processes – 
enclosure, exclusion, encroachment and entrenchment – should be used to guide policy 
decisions.  
 

• Moreover, policymakers should support land-use rights for poverty reduction and food 
security purposes, seek peaceful resolutions to land conflicts, promote sustainable 
farming of energy crops, and increase support for research on second- and third- 
generation biofuels. 
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INTRODUCTION 
  
 
Scientific evidence suggests that climate change has adverse effects on food and water security, 
and are likely to drive up food prices in the future (IPCC 2022a, 10-14). To tackle climate 
change, transitions to renewable energy are necessary. However, this increases competition for 
land and water usage, which potentially undermines agri-food production (FAO 2021, 29). 
Renewable energy projects have also led to social conflicts in many countries across the globe 
(Sovacool 2021). 
 
After providing an overview of the interconnections between climate change and food-water-
energy security, this article discusses instances where high food prices and increased resource 
competition to meet food-energy needs have led to social tensions and socio-environmental 
conflicts in Southeast Asia. The focus of the article is on the contentious issue of biofuels, and 
suggests that future food-energy demands could potentially exacerbate environmental 
degradation, drive up food prices, intensify existing land conflicts and encourage new waves 
of large-scale land acquisitions in Southeast Asia. Therefore, it is important that Southeast Asia 
strikes a balance between food and energy production, ecological sustainability and social 
justice. The final section discusses some policy recommendations. 
 
 
CLIMATE CHANGE AND FOOD-WATER-ENERGY CONNECTIONS  
 
 
There are multiple ways in which climate change is interconnected with food, water and energy 
security. On the one hand, the agricultural sector, and also the production, distribution and 
consumption of food generally, significantly contribute to climate change. One estimate 
suggests that the current agri-food system is responsible for around 21-37 percent of total 
greenhouse gas emissions (Mbow et al. 2019, 439). Notably, the current agri-food system is 
very energy-intensive (Weis 2010, 321; Sage 2013, 75), roughly accounting for 30 percent of 
the world’s energy consumption (IRENA and FAO 2021, 9). Since industrial agriculture relies 
significantly on fossil fuels, rising energy costs will also lead to higher food prices (for further 
discussion, see: Chiengkul 2017, 13) On the other hand, climate change has adverse effects on 
global food and water security (IPCC 2022a, 10-14; Quiggin et al. 2021, 6-9; Mbow et al. 2019, 
446-447; FAO et al. 2021). Depending on actions to tackle climate change in the near future, 
the number of people facing hunger in 2050 is predicted to be between 8 and 80 million (IPCC 
2022c, 5). If global warming reaches 2 degrees Celsius, between 800 million and 3 billion 
people might suffer from chronic water scarcity due to droughts (IPCC 2022c, 5). Moreover, 
those whose livelihoods predominantly rely on nature, such as small-scale farmers and 
fishermen, are highly vulnerable to the adverse effects of climate change. Other people who 
are especially at risk are those in areas that have poor governance structures, widespread  
poverty and violent conflicts (IPCC 2022a, 12). 
 
To eradicate global hunger by 2030, 50 per cent more food, animal feed and biofuels ought to 
be produced by 2050 compared to levels in 2012 (FAO 2021, xi). However, this poses a serious 
challenge because current agricultural production has already put unsustainable pressures on 
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land and water resources. Globally, the agricultural sector withdraws significant amounts of 
freshwater, which often exacerbates water stress in many countries (FAO 2021, 16). In 
addition, global transitions to renewable energy, such as solar, wind, hydropower and biofuels, 
will increase competition for land and water usage, which potentially undermine agri-food 
production (FAO 2021, 29; IRENA and FAO 2021, 32; Weis 2010, 325) and fuel social 
conflicts (Sovacool 2021). Due to higher economic returns, more farmlands are likely to be 
converted for renewable energy production. Solar and wind parks in India, for example, have 
been linked to land dispossessions that economically harm many locals, including indigenous 
farmers (Chandran 2021). Examples from Southeast Asia are discussed in the next section. 
 
 
FOOD CRISIS, RESOURCE COMPETITION AND SOCIO-
ENVIRONMENTAL CONFLICTS IN SOUTHEAST ASIA 
 
 
Climate change will increase the scale and frequency of extreme weathers and natural disasters, 
and it is highly likely that this will cause a reduction in food supply and lead to higher prices 
in South and Southeast Asia (IPCC 2022b). Drastic increases in food prices may give rise to 
social instability. During the 2007-2008 global food crisis, protests against high food prices 
occurred in many countries across the globe, including in Southeast Asian countries such as 
Indonesia (United Nations 2012, 62). The hikes in food prices disproportionately affected low-
income consumers, and Southeast Asian countries had to implement many measures to 
circumvent large-scale food riots in 2008, such as export restrictions, food subsidies and limits 
on rice purchases in supermarkets (Fuller 2008; The Observer 2008). The Philippines also used 
police and military forces to distribute subsidised rice to poor populations (Fuller 2008). 
Slightly more than a decade later, the world is facing another global food crisis. The Food and 
Agriculture Organization (FAO) and the World Food Programme (WFP) have warned that, in 
2022, food crises in many countries are likely to be much more severe than the 2007-2008 
global food crisis (FAO-WFP 2022). Rising food and energy prices have been exacerbated by 
the war in Ukraine, as well as adverse effects of climate change, the COVID-19 pandemic and 
other conflicts around the globe (FAO-WFP 2022). Since large proportions of the populations 
in Southeast Asian countries, particularly in the Philippines, Indonesia and Vietnam, spend 
significant amounts of their incomes on food, there are concerns that inflated food prices may 
prompt social unrest (Ong 2022). In the Philippines, for example, almost 40 per cent of 
household spending was on food in 2021 (Philippine Statistics Authority 2022). Since lower-
income households in Asia spend larger shares of their incomes on food compared to average 
households, they are likely to be more intensely affected by the current food price inflation 
(Elbehri et al. 2022, 19). 
 
As discussed previously, tackling climate change requires rapid expansion of renewable energy 
capacities across the globe, but renewable energy and food production compete for land and 
water resources. There are many examples from Southeast Asia that demonstrate how such 
competition for resources have led to socio-environmental conflicts. Biomass plants in 
Thailand, for example, have increased competition for water usage and caused health concerns 
in local communities (see, for example: Chandran 2021). However, it is not necessarily the 
case that large-scale acquisitions for energy production will always cause social conflicts. In 
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Vietnam, for example, there had been large-scale land acquisitions for hydropower projects, 
and solar and wind parks had also raised concerns about food-energy trade-offs (Urban et al. 
2018, 576-578). Nevertheless, some measures were put in place to mitigate negative socio-
environmental consequences of the projects, including financial compensations for those who 
were adversely affected (Urban et al. 2018, 577). As discussed below, expansions of energy-
crop plantations in Southeast Asia also have negative socio-environmental consequences that 
ought to be addressed. 
 
Biofuels, land acquisitions and conflicts  
 
Following the 2007-2008 global food crisis, there was an increase in large-scale transnational 
acquisitions of land across the globe (see, for example: United Nations 2010; Borras et al. 
2011) for the production of multiple-purpose crops that can be used for food, feed and fuel 
(Borras et al. 2016, 94). Energy crops that are commonly used for biofuel production – 
sugarcane, oil palm, soy and maize (Borras et al. 2016, 94) – are also important crops that are 
grown in Southeast Asia. Farmlands in Southeast Asia have continually been converted for 
monocrop plantations long before the 2007-2008 food crisis, but higher profitability of energy 
crops further stimulated agricultural investments and expansions of energy-crop plantations. 
Since the early 2000s, many countries such as the US, Brazil, the EU, China, India, have 
substantially increased their biofuels production (Weis 2009, 152), and this global trend has 
repercussions in Southeast Asia. For example, due to large-scale conversions of its rapeseed 
oil output for biodiesel production, the European Union doubled its imports of palm oil from 
Southeast Asia between 2000 and 2006, significantly driving up palm oil prices (Mukherjee 
and Sovacool 2014, 5). Indonesia and Malaysia – the two biggest world producers of palm oil 
– converted large-scale forest lands into oil palm plantations in this period (Weis 2009, 152; 
Mukherjee and Sovacool 2014, 7-9). Indonesia, Malaysia and Thailand – now major producers 
of biofuels in Southeast Asia – also formed national plans to promote biofuels in early-to-mid 
2000s (Kumar, Shrestha, and Abdul Salam 2013, 834; Mukherjee and Sovacool 2014, 5). 
Renewable energy development plans in these countries also significantly rely on biofuels 
(Ying, Chien, and Fan 2020, 17-19). 
 
At present, only “first-generation” biofuels are produced at large scales. These include ethanol 
(often derived from maize and sugarcane) and biodiesel (often derived from soybeans, rapeseed 
and oil palm) (Weis 2009, 151-152; Correa et al. 2019, 251; Kumar, Shrestha, and Abdul Salam 
2013, 833-834). Biodiesel production in Indonesia, Malaysia and Thailand predominantly 
relies on oil palm, which is used as both food and fuel (Mukherjee and Sovacool 2014, 2). 
Since first-generation biofuels are based on food crops, large-scale production of these biofuels 
could potentially raise the price of these crops and undermine food security. For example, when 
palm oil prices increased drastically between 2006 and 2008 due to increased global demand, 
this benefited palm oil producers in Southeast Asia whilst poor households in the region 
suffered from increased food prices (Mukherjee and Sovacool 2014, 5). Increased production 
of energy crops also translates to increased demands for agricultural inputs, such as land and 
fertilisers, which puts upward pressure on the costs of agri-food production. In Thailand, for 
example, many Thai and non-Thai transnational companies increased their agricultural 
investments after the 2007-2008 food crisis and also tried to secure farmlands for the 
production of cash crops and energy crops. This significantly drove up the prices and rental 
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costs of farmlands, which adversely affected the economic situations of small- and medium-
scale farmers in many parts of the country (Chiengkul 2017, 40-42).  
 
The production of energy crops is rather land-intensive, and it has also been linked to many 
environmental problems. These issues raise questions regarding the sustainability of first-
generation biofuels. Expansion of oil palm plantations in Southeast Asia, for example, have 
often led to deforestation and the reduction of biodiversity (Correa et al. 2019, 251; Kumar, 
Shrestha, and Abdul Salam 2013, 833; Mukherjee and Sovacool 2014, 7-9). In Indonesia and 
Malaysia, large expansions of oil palm plantations in the 2000s involved conversions of 
peatlands, which are known to be important carbon sinks (Mukherjee and Sovacool 2014, 4). 
Additionally, the use of pesticides, herbicides and fertilisers in the monocropping of energy 
crops harms the environment, and there are also concerns over water depletion, soil degradation 
and erosion (Correa et al. 2019, 251; Mukherjee and Sovacool 2014, 4-5). Notably, other types 
of renewable energy technology, such as solar photovoltaic (PV) panels, currently has more 
land-use efficiency than biofuels derived from oil palm (Vidinopoulos, Whale, and Fuentes 
Hutfilter 2020, 8, 10). Moreover, if one takes into account feedstock production, as well as 
processing, transportation, fermentation and distillation stages of biofuels, then fossil energy 
used in production of biofuels tends to be higher than the amount of energy that can be obtained 
from biofuel outputs (Weis 2009, 152).  
 
Expansion of farmlands for energy-crop production has often led to social conflicts. In 2012, 
the United Nations’ Special Rapporteur on the right to food and the Special Rapporteur on the 
rights of indigenous peoples warned that there were notable cases of large-scale land 
acquisitions in Southeast Asia that lacked transparency, undermined biodiversity, and also 
closed off people’s access to land that they previously relied on for food (OHCHR 2012). In 
Merauke, South Papua, Indonesia, for example, it has been noted that the conversion of around 
1-2 million hectares of forest and farm lands into large-scale plantations could undermine food 
security for around 50,000 people (OHCHR 2012). In the South of Thailand, many conflicts 
erupted over the leasing of state-owned and reserved forest lands for large-scale oil palm 
plantations. There were many instances where violence, including assassinations, were used 
against land-reform activists (Chiengkul 2017, 144, 161). Similar cases have also been 
documented across Southeast Asia. For example, a large transnational sugar company has been 
sued for forcibly evicting around 700 Cambodian farmers from their land between 2008 and 
2009 (Agrawal 2020). In the Philippines, conflicts over land rights broke out between a giant 
palm oil company and the Higaonon tribe in Misamis Oriental in 2011 (Silverio 2011). There 
were also some protests led by villagers in Sarawak, Malaysia, against a palm oil company the 
same year (Silverio 2011; see also: Mukherjee and Sovacool 2014, 9). In Indonesia, over 600 
communities had conflicts with palm oil companies between 2006 and 2010 (Silverio 2011; 
see also: Mukherjee and Sovacool 2014, 5, 7-8), and there were also allegations of police 
harassment and forced evictions (Manibo 2015).  
 
It is likely that Southeast Asia will continue to promote large-scale renewable energy, including 
biofuels, for the sake of energy security, for economic benefits and as part of countries’ climate 
change mitigation strategies. As discussed above, this could potentially exacerbate 
environmental degradation, intensify existing land conflicts and encourage new waves of large-



	
	

 
 
 
 

 
7 

No. 93 ISSUE: 2022 
ISSN 2335-6677 

scale land acquisitions. Policy recommendations to tackle these issues are discussed in the next 
section. 
 
 
POLICY RECOMMENDATIONS 
 
 
Aside from short-term policies to tackle the current food price crisis, such as measures to 
strengthen intra-regional food trade and provisions of food subsidies, Southeast Asian 
governments should have long-term plans to promote ecological sustainability and socially just 
transitions in the agricultural and energy sectors. Socio-environmental problems associated 
with oil palm plantations in Southeast Asia have also negatively affected the export prospects 
of Southeast Asian countries (see, for example: Azhar, Nobilly, et al. 2021), so there are 
economic reasons why countries should commit to addressing these issues. Policy 
recommendations specifically related to the promotion of biofuels in Southeast Asia are 
discussed below.  
 

1. Policies and projects that aim to promote large-scale land acquisitions for food-fuel 
production should include participation from local communities. Customary/traditional 
land rights should be respected (De Schutter 2011, 271), and there should be peaceful 
resolutions to conflicting claims over land ownerships. It is important to consider that, 
in many cases, using land to enhance food security for the local populations is likely to 
have more poverty-reducing impact compared to using land to grow energy crops for 
biofuel production (De Schutter 2011, 249, 256). Land-use rights for landless farmers 
should also be supported, especially for the purpose of poverty reduction and for 
ensuring local food security (see, for example: Chiengkul 2017, 145-147). 

 
2. Socio-environmental standards in many sustainable certification schemes, such as the 

Roundtable on Sustainable Biomaterials (RSB), should be strengthened (see 
discussions in, for example: Fortin and Richardson 2013). Instead of monocropping, 
sustainable farming techniques should be used in the production of energy crops. These 
techniques include, for example, the use of organic fertilisers, intercropping of energy 
crops with other food or perennial crops, and integrating the production of energy crops 
with livestock raising. (Azhar, Nobilly, et al. 2021; Mukherjee and Sovacool 2014, 10). 
Integrated energy-livestock production increases land-use efficiency and enhances both 
food and fuel production. It could also provide an alternative source of income for 
farmers and farm workers, as well as increase food variety in the region. Moreover, 
targeted grazing by livestock can be used for weed control instead of herbicides that 
has adverse effects on farm workers’ health and the environment (Azhar, Nobilly, et al. 
2021; Azhar, Tohiran, et al. 2021).  

 
3. To balance food-energy demands in the future, Southeast Asia should step up research 

and innovations on the second and third generations of biofuels, specifically focusing 
on how to make large-scale production commercially viable. Generally speaking, 
second-generation biofuels use non-food crops or non-food parts of plants and 
agricultural residues for biofuel production, so they do not compete with agri-food 
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production (Correa et al. 2019, 256, 259-260; Weis 2009, 151-152). Third-generation 
biofuels based on microalgae is even more promising because they require less 
freshwater, pesticides and cultivation areas to grow. Microalgal production systems can 
also potentially capture carbon dioxide, as well as help with waste water remediation 
(Correa et al. 2019, 252-253). Indonesia, Thailand and Malaysia have implemented 
small-scale pilot projects to study second- and third-generation biofuels, but much 
higher levels of support are needed (Kumar, Shrestha, and Abdul Salam 2013, 834; 
Ying, Chien, and Fan 2020, 18; Mukherjee and Sovacool 2014, 7-8).  

 
When planning and implementing renewable energy projects, governments, the private sector 
and other non-governmental organisations in Southeast Asia should aim to circumvent or 
alleviate socio-environmental conflicts. They should take into consideration the interconnected 
‘4Es’ processes – enclosure (what resources are being captured), exclusion (who are being 
excluded from the decision-making process), encroachment (what environmental damage will 
occur), and entrenchment (whether the projects will exacerbate inequalities) (adapted from: 
Sovacool 2018, 2021).  
 
Fuelled by climate change, food-energy demands are likely to continue to increase in the future. 
To tackle this challenge, it is imperative that Southeast Asia balances food and energy 
production in ways that also promote ecological sustainability and social justice. 
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