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Abstract:

Although Indonesia – Southeast Asia’s largest energy producer and consumer – has enormous renewable energy potential, including from geothermal, it is apparent that little progress has been made in increasing renewable energy usage. Only 4.2 percent of 28,000 megawatts (MW) of potential geothermal reserves – larger than in any other country – had been used by 2010. Given the commitments made by Indonesia’s President to reduce greenhouse gas (GHG) emissions by 26 percent by 2020 and to increase the use of renewable energy so that it accounts for 25 per cent of total energy production by 2025, geothermal power has been prioritized because it can play a key role in shaping Indonesia’s low carbon future. There are, however, significant challenges the country has to face to develop geothermal energy. One of these challenges is to identifying balanced solutions between geothermal energy development and forest protection. A 2009 government report estimated 60 percent of geothermal energy sources are located in forest areas and are also subject to the recently enacted laws on pristine forests, including stricter conditions under which licenses are to be issued. This paper shows it is possible to achieve the ambition to accelerate geothermal development in a sustainable way, including by conserving forests and biodiversity. This paper will use the high conservation value forests concept - the concept already used in other sectors including in forestry by the Forest Stewardship Council and in agriculture by the Roundtable on Sustainable Palm Oil to ensure sustainable practices. The works carried out and presented in this paper have been and will continue to be contributing to Indonesia's platform to accelerate geothermal energy development.
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1. Geothermal energy in Indonesia

Indonesia is the Southeast Asia’s largest energy producer and consumer. The country, however, struggles to cope with 9 percent growth in electricity demand each year, which appears to correlate with a steady economic growth of more than 6 percent, even during the recent global recession (Ministry of Finance 2009; PwC 2011). Its reliance on dirty and subsidized fossil fuels means it has brought about significant problems of energy security and economic issues, and made little progress in terms of renewable energy. Yet Indonesia has enormous renewable energy potential. Renewable energy sources, including geothermal power, are spread along the islands of Sumatra, Java, Sulawesi and Maluku, which can be explored and developed to partially substitute oil, gas and coal as the main source of energy for power plants. However, only 4.2 per cent of 28,000 MW of potential geothermal resources is currently being used (Sukhyar 2011). 
Geothermal energy has a significant potential to contribute to the future electricity generating capability. With 10 GW of total geothermal potential that is presently ready for commercial extraction as reported by Leitmann et al. (2009), and if developed appropriately and immediately, geothermal energy as part of renewable energy sources can at least reduce the burden of approximately 35 percent of the current total generation capacity in 2035 (Marpaung et al. 2012). In addition, given the commitments made by Indonesia’s President to reduce GHG emissions by 26 percent by 2020 and to increase the use of renewable energy so that it accounts for 25 per cent of total energy production by 2025, it is not surprising that geothermal power has been prioritized in shaping Indonesia’s low carbon future.
There are, however, significant challenges the country has to face to develop geothermal energy. These include pricing delays between the PLN (Perusahaan Listrik Negara [the State-owned Electricity Company]), the government and developers, the high initial costs of developing geothermal power plants, and the potential conflicts between geothermal development and forest protection. This paper particularly focuses on identifying balanced solutions between geothermal energy development and forest protection. This paper also shows it is possible to achieve the ambition to accelerate geothermal development in a sustainable way, including by conserving forests and biodiversity.
2. Balancing geothermal energy and forest protection 
Geothermal energy development in Indonesia is challenging since it is likely to take place mostly in the remaining important forest areas. Some reports estimated 60 percent of geothermal energy sources are located in forest areas and are also subject to the recently enacted laws on pristine forests, including stricter conditions under which licenses are to be issued (Girianna 2009; Satriastanti 2011). With the release of the Memorandum of Understanding between the Ministry of Energy and Mineral Resources (MEMR) and the Ministry of Forestry (MoF) No. 7662 of 2011 (regarding the acceleration of the permit issuance of geothermal energy development in forest production and forest protection, and preparation for geothermal utilization in forest conservation areas), the government is viewing to fast forward geothermal energy development. 

As one of the largest tropical forest nations facing rapid deforestation, finding solutions to balance geothermal energy development and forest protection is imperative. The balanced development of geothermal energy and forest protection is also crucial since the pledge made by Indonesia’s President in 2009 to reduce the country’s GHG emissions particularly mentioning that his administra​tion was committed to changing the status of Indonesia’s forests from a net-emitter sector to a net-sink sector by 2030 and more specifically, emphasizing the preservation of areas under forest protection as one of key programs.
1.1. Legal framework for balanced development – a quest for developing sustainability standards
To have balanced development of geothermal energy, however, a stronger and clearer regulation is needed. Although the previously mentioned MoU between the MEMR and the MoF as well as government and presidential regulations have allowed geothermal energy development in forest areas, higher regulations (which are the existing laws) have not been revised or amended to support this development. The 2003 Geothermal Law (No. 27), for instance, categorizes geothermal activities as mining activities. With this classification, as a result, geothermal energy development cannot take place in forest protection and conservation areas and are illegal, as stipulated in Forestry Law No. 41 of 1999. 
This is why it is imperative to revise the 2003 Geothermal Law and more importantly to institute a set of sustainability benchmarks – as requirement stipulated by the revised law – that will mitigate the impacts and risks of geothermal energy development on forests. The development and implementation of these sustainability standards will align with and confirm the requirements under different laws for forest and biodiversity protection, namely the 2009 Forestry Law, Law No. 5 of 1990 regarding the Conservation of Living Resources and Their Ecosystems and Law No. 32 of 2009 regarding Environmental Protection and Management.  Furthermore, the sustainability standards and benchmarking are required because the actual impact and risks on forest and terrestrial ecosystems have to be mitigated as well as the perceived risks
 of geothermal power projects on these forest ecosystems, which will be weighed heavily on the social acceptability of geothermal energy. 

1.2. Addressing the potential impacts – the role of sustainability standards 
Geothermal energy, if developed in forest areas, may likely to result in several impacts on forest and terrestrial ecosystems. As elaborated in several reports and studies (see more details in Hannah [1986]; Kagel et al. [2007]; Kömürcü et al. [2009]; Slamet and Moelyono [2000]; Tuyor et al. [2005]; and Xaxx [2011]), these key impacts, among others, are:
· The loss of forests and terrestrial ecosystems: geothermal power plants do not require large area of land or harvesting of forests. An entire geothermal field uses only 0.4-3.2 hectares per MW versus 2.02-4.04 hectares per MW for nuclear plants and 7.67 hectares per MW for coal plants. With this figure, the highest additional lands that may be required by 2025 (compared to land already used in 2009) are approximately 26,570 hectares (based on the government’s target – total 9,500 MW). This requirement of lands, although will likely to convert forests, is much lower than any other big development activities in Indonesia (i.e. forestry, energy and agriculture).
· Fragmentation: development of geothermal facilities inside forests and terrestrial ecosystems has the potential to disrupt the habitat of many plants and animals, located in the network of protected areas and/or forest protection (see Figure 1 for Sumatra’s example). The disruption may not be localized to a single spot but is spread throughout a region and can be made worse by access roads and power lines. Forest fragmentation is initially caused by the development of roads and other infrastructures used to facilitate the development of geothermal power plants. Roads and these infrastructures can attract hunters (and poachers), illegal loggers, colonists (illegal encroachers/ settlers) or invasive and introduced species. All of these things can cause the habitats of migratory and nomadic animals to be broken up into pieces, something that can lead to declines in feeding, mating and survival rates. Impacts on habitat and living life (e.g. forest fragmentation leading to habitat destruction and habitat modification) are also reported as part of the consequences of geothermal energy development in Turkey, Hawaii and the Philippines.  
· Other key impacts such as potential toxins (e.g. toxic gases produced from the process of extracting water may likely have impacts on vegetation, as reported in the Philippines and Italy), disturbance to water resources (e.g. the use of water for geothermal has the potential to disrupt the natural water cycles of forest ecosystems – leading to erosion and disruption of streams and rivers), and impacts on local communities (e.g. potential disturbance to a forest used for communities to gather non-timber forest products or as a sacred site).
To address the above mentioned impacts, especially the loss and degradation of forests and terrestrial ecosystems, the proposed sustainability standards need to incorporate important principles, such as:
· Geothermal energy development needs to ensure that the required lands are not replacing high conservation value forests (HCVF) or sensitive ecosystems. HCVF assessment represents an embryonic concept introduced and promoted by the Forest Stewardship Council (FSC) – originally intended for site specific Forest Management Units (FMUs) – and is currently part of the principles and criteria for other commodities development including the Round Table on Sustainable Palm Oil (RSPO). The basic premise is that all forested areas possess biological, environmental and social values with identifiable conservation attributes. If these attributes are identified, then management should ensure maintenance and/or enhancement of High Conservation Values (HCV) described by these conservation attributes. In a practical term, HCVF maps and guidelines – for identification and management – can be produced to help developers, governments and other actors within the context of geothermal energy development. With the maps and guidelines, the project implementation body can pay attention about the location of prospect which may overlap with HCVF, including with forest conservation, areas important for water catchment and areas for migratory or endemic species. 
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Geothermal energy development, as any other development activities, is required under the 2009 Environmental Law to rigorously carry out environmental impact assessment (EIA), and develop and implement environmental management and monitoring plans. There are examples of geothermal plants that can be situated in forest areas and can contribute to the protection and conservation of these ecosystems. Geothermal energy development in Gunung Salak in West Java, for instance, in collaboration with the national park management authority and other conservation organizations have developed plans and implemented programs which address the issues of the decline in protection forest areas and temporary disturbance to the wildlife habitat particularly during the exploration and construction activities. Some of the mitigation efforts to protect and conserve forests in this field including: (a) providing replacement land two times larger than the actual forest area used by geothermal operations; (b) implementing extensive reforestation at the unused project sites; (c) minimizing forest usage and control land clearing, including maximizing the use of existing cleared areas to extend surface facilities; (d) during site clearance and construction, close supervision was maintained on the drivers of earthmoving equipment, in order to prevent unnecessary tree cutting; (e) avoiding forest fragmentation leading to loss of animal pollinators and predators and a decrease of species balance.

· Geothermal energy development, considering its vital implications for the country’s economy and population, needs to ensure multi-stakeholders participation in its development plan and impact assessment/management. Institution-wise, for instance in developing actions under the MoU between the MEMR and MoF, requires strong involvement of the Ministry of the Environment as well other stakeholders (i.e. civil society and local community) that can help promote balanced development between geothermal and forests. The country’s vast experience in promoting sustainable forest management, sustainable palm oil and other commodities can be used as good lessons-learnt. Participation, collaborations with and inputs from different stakeholders
 will likely to ensure the prevention of environmental and socio-cultural impacts and ensuring the overall sustainability of geothermal energy development.    

3. Conclusion 
One of key challenges in developing geothermal energy is the fact that most potential resources and reserves of geothermal are situated in forest areas. Sustainability standards may be required to be developed to guide geothermal energy development so its impacts on forest and terrestrial ecosystems are very minimal. Some key aspects need to be taken into account as principles in these standards are the high conservation value forest concept, effective EIA and environmental management plans and monitoring, and multi-stakeholders participation. If this is developed appropriately, Indonesia is likely to secure its future energy in a sustainable way.
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Figure 1: Geothermal potentials in Sumatra overlaying with forest protection/conservation areas (source: The work undertaken by the GIS-Spatial Planning of WWF-Indonesia)








� Although only requiring 1.8 hectares of land, the Ministry of Forestry has been urged to clarify the legal status of Cihawuk forest (West Java) over allegations that PT Chevron Geothermal Indonesia is breaking the law by clearing parts of the forest to build geothermal wells (Suwarni 2011). There were public perceptions that land clearing in the respected protection forest areas done by Chevron was illegal and has impacted on water resources (Suwarni 2011).


� Without stakeholders’ involvement, geothermal energy development may face difficulties. In Bali, for instance, the governor and its local communities are opposing to a geothermal project in Bedugul area (Eco-Business 2011). One of the reasons to oppose geothermal project is that the project will take place in protection/ conservation forest (Eco-Business 2011). Another reason to reject the geothermal plan is the perception that such a project is in opposition to Bali’s culture and religion (i.e. dishonoring sacred mountains and forests) (Geothermal Energy Association 2011). 








