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GLOSSARY


Agency The capacity to make decisions about one’s own life and act on them to achieve 
 desired outcomes free of violence, retribution, or fear.


Balneology Branch of medical science concerned with the therapeutic value of bathing in geo-
 thermal and mineral waters for the treatment and cure of disease.


Cascaded use Same geothermal resources used multiple times in succession (for example, for 
 power generation followed by greenhouse heating). 


Condemnation 
 proceedings


Proceedings initiated by a state, municipality, private person, or corporation (that is, 
 the eminent domain) to commit private property to public use with adequate com-
 pensation for the property owner.


Direct use Nonelectricity generating application for geothermal energy; examples include 
 space heating, spas, and bathing pools.


Empowerment A process of enhancing the capacity of individuals or groups to make strategic 
 choices and transform those choices into desired actions and outcomes; this 
 involves improving their assets and capabilities so they can become agents of posi-
 tive social change on their own behalf.


Endowments Resources that allow people to use social, political, and economic opportunities to 
 be productive and protect themselves (against shocks); endowments can be human 
 (education- or health-related, psychological, and organizational) or physical (assets) 
 and are critical inputs for agency.


Gender gaps Societal differences in opportunities, influence, decision-making power or status, 
 and attitudes between men and women and/or boys and girls.


Gender-based 
 violence


Umbrella term for any harmful act perpetrated against a person’s will that is based 
 on socially ascribed (that is, gender) differences between males and females. It 
 includes acts that inflict physical, sexual, or mental harm or suffering; threats of 
 such acts; coercion; and other deprivations of liberty. These acts can occur in public 
 or in private.


Job/occupational 
 sex segregation


Differences in labor-force participation by men and women due to gendered oppor-
tunities and expectations exemplified by male- and female-dominated sectors or 
positions; those dominated by women tend to be undervalued and underpaid.
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EXECUTIVE SUMMARY


Geothermal energy is globally recognized as a clean and reliable source of heat and electric 
 power supply. The environmental and social risks posed by geothermal energy projects share common 
 features with those of mining and extractive projects, as well as other large-scale energy infrastructure 
 projects. Because men and women can be affected differently by such risks, geothermal projects may 
 inadvertently lead to adverse outcomes that disproportionately disadvantage women. However, analysis 
 of such discrepancies is often hindered by the lack of sex-disaggregated data collection and analysis of 
 the socioeconomic, environmental, and health risks of projects and access to benefits. The World Bank 
 recognizes the risk that ignoring gender gaps poses to geothermal projects’ effectiveness, efficiency, and 
 sustainability. 


This report is a primer on advancing gender equality in the geothermal energy sector. Based 
 on good practices and lessons learned, it introduces ways that geothermal projects can mitigate risks 
 and pursue opportunities to address gender gaps within the project cycle. The report primarily targets 
 World Bank project teams, project managers, social safeguards specialists, and gender specialists. The 
 report may also be of interest to other development partner organizations, project developers, investors, 
 governments, nongovernmental organizations, and others seeking practical approaches to reducing the 
 gaps between men and women in geothermal projects to ensure their success and improve development 
 outcomes.


The report outlines the risks and opportunities associated with (i) changes in land and natural 
 resource use, (ii) changes to employment and economic patterns, and (iii) changes to envi-
 ronment and health. For each of these identified pathways, the report presents key issues related to 
 project risks and opportunities, such as unequal compensation for land use and women’s empower-
 ment through livelihoods benefits, among others. Lessons from recent project experience indicate that 
 developers who approach the affected communities as partners rather than adversaries and are willing 
 to adjust siting decisions based on the community’s cultural relationship with the land and its uses— 


including women’s experienced impact and grievances—are more likely to build trust, minimize social 
 risks, and ensure successful project outcomes.


Beyond mapping risks and opportunities, the report makes the case for focusing on the gaps 
 between men and women from the project outset. Geothermal projects require strategies that are 
 responsive to social concerns, including disparities between men and women. To get started in assess-
 ing projects’ differentiated impacts and opportunities, geothermal teams and practitioners may wish 
 to consider interventions in terms of three aspects: (i) analysis, (ii) actions, and (iii) monitoring and 
 evaluation. For each of these aspects, potential entry points for closing gaps between men and women 
 are identified throughout the report. For example, during project design, sex-disaggregated data could 
 be collected on prevailing local gender norms for families, household activities, and wage work to inform 
 possible options for informal employment or direct-use opportunities for men and women associated with 
 the geothermal project. 


Once gaps, key stakeholder risks, and additional development opportunities have been iden-
tified, project teams have an opportunity to address them through actions. The earlier in the 
project cycle that these actions are discussed, planned, and budgeted for, the greater their chances 
of being implemented and monitored. For example, project developers could signal intolerance for 
harassment and gender-based violence through amending existing human resource policies to include 



(12)codes of conduct and a Grievance Redress Mechanism with safe and ethical reporting. Other actions 
 may include promoting inclusive procurement practices by tracking how many bidders and awardees 
 are women-headed firms and setting up a mechanism to provide bid-readiness support for women 
 majority–owned firms and small businesses. It is recommended that projects include specific monitoring 
 and evaluation indicators in the results framework that measure progress toward closing gaps between 
 men and women. The results framework can include quantitative indicators based on sex-disaggregated 
 statistical data from surveys or human resource records, such as educational attainment or percent of 
 women employed. It may also include qualitative indicators that capture people’s experiences, percep-
 tions, attitudes, or feelings, such as assessment of feedback on the community-level impact of construc-
 tion or the community’s perception of the ancillary infrastructure benefit.


In addition, the report contains an overview of guidance and toolkits developed, selected global 
case studies, and other resources so that project teams, governments, and geothermal develop-
ers have additional guidance on hand to prepare more equitable projects. Addressing these moral 
imperatives puts projects on a more sustainable path. By adopting the integration of approaches that 
focus on closing gaps between men and women from the outset, geothermal projects can improve risk 
management and performance, increase community buy-in and thus reduce the likelihood of social dis-
cord, and achieve a more balanced allocation of employment opportunities, contributing to an expanded 
talent pool and more successful, equitable project outcomes.



(13)Geothermal energy is a clean and reliable source of heat and electric power supply. For many 
 of the world’s low- and middle-income countries, geothermal power has the potential to contribute 
 substantially to the renewable energy transition (Appendix A). Unlike wind or solar, geothermal energy 
 is constantly available year-round, making it an important source of low-carbon baseload power. Also, 
 geothermal energy is more resilient than hydropower to climate variability. Increasingly, development 
 and commercial financial institutions, private-sector developers, and national governments are keen 
 on expanding the geothermal sector to increase domestic energy supply, stabilize costs, and reduce 
 greenhouse gas (GHG) emissions. Scaling up will require mitigating the risks of such projects, especially 
 during the exploratory and drilling stages.


The environmental and social risks posed by geothermal energy projects share common fea-
 tures with those of mining and extractive projects, as well as other large-scale energy infra-
 structure projects. The direct environmental risks are similar to those of mining and extractive projects, 
 but are lesser in extent. These include induced earthquakes, release of hazardous materials, and GHG 
 emissions.1 The social and health-related risks, like those of other large-scale energy infrastructure proj-
 ects, are related to land acquisition and alteration, contamination of natural resources, influx of migrant 
 construction workers, and building of ancillary roads, among others (ESMAP 2012, 2018; World Bank 
 2018).


Because men and women can be differently affected by such risks, geothermal projects may 
 inadvertently lead to adverse outcomes that disproportionately disadvantage women. For 
 example, if drinking water in the project-affected community is contaminated by geothermal operations, 
 women may need to walk longer distances to fetch it, increasing their time allocated to water collec-
 tion and exposure to gender-based violence (GBV). If a project requires community resettlement, a 
 country’s social customs may disadvantage women during the compensation process. In addition, a 
 country’s sociocultural norms or legal restrictions may prevent women from seeking geothermal sector 
 employment or lead to backlash, hindering long-term outcomes, such as economic growth and poverty 
 reduction.


The geothermal sector lacks sex-disaggregated data collection and analysis on the socioeco-
 nomic, environmental, and health risks of projects and access to benefits. In the past, few if any 
 geothermal projects pushed for sex-disaggregated data collection and monitoring and evaluation (M&E) 
 that pays attention to gender gaps. Without systematic data collection and analysis that is disaggre-
 gated by sex and demographics, the design of geothermal projects may overlook the need for specific 
 interventions tailored to the needs of men and women, which, in turn, could prevent the project from 
 achieving its development objective. At the community level, sex-disaggregated data are needed in the 
 areas of compensation payments, livelihood restoration outcomes, and logged grievances, in addition to 
 input from community consultations that include women. At the industry level, such data are needed on 
 workforce composition, pay gaps, and job satisfaction. 


The World Bank recognizes the risk that ignoring gender gaps poses to geothermal projects’ 


effectiveness, efficiency, and sustainability. As part of the broader World Bank Group Gender 
 Strategy (Fiscal Years 16–23), the World Bank has developed the Gender Tag and has rolled out a 
 new Environmental and Social Sustainability Framework (ESF) (Appendix B). The Gender Tag distin-
 guishes projects and programs that identify relevant gaps between men and women in the analysis 
 and addresses those gaps through specific project-supported actions linked to indicators in the results 



1. OVERVIEW



(14)framework. To better manage project risks and improve development outcomes, the ESF has estab-
 lished a set of environmental and social safeguards standards to be met by the borrower and project 
 developer.


This report is a primer on advancing gender equality in the geothermal energy sector. Based on 
good practices and lessons learned, it introduces ways that geothermal projects can mitigate risks and 
pursue opportunities to address gender gaps within the project cycle. The report primarily targets World 
Bank project teams, project managers, social safeguards specialists, and gender specialists. However, 
it may also be of interest to other development partner organizations, project developers, investors, 
governments, nongovernmental organizations, and others seeking practical approaches to reduce the 
gaps between men and women in geothermal projects to ensure their success and improve development 
outcomes.
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NOTE


1  The estimated global GHG emissions for geothermal power plants average about 10 percent that of coal and 
 less than 25 percent that of natural gas, although some individual plants may equal coal emissions due to the unique 
 geology of the reservoir. In Turkey, for example, high CO2 concentrations in the geothermal fluids from power plants 
 in the Buyuk Menderes and Gediz grabens result from a thermal breakdown of minerals in the reservoir’s unique 
 carbonate sedimentary and metamorphic rocks (ESMAP 2016).
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(17)Communities living near geothermal project development sites face a variety of risks and 
 opportunities, some of which are common to large-scale power generation and transmission projects 
 and others that are unique to the geothermal sector. These risks and opportunities are associated with 
 (i) changes in land and natural resource use, (ii) changes to employment and economic patterns, and 
 (iii) changes to environment and health. For each of these identified pathways, this section presents 
 key issues related to project risks and opportunities for integrating women’s empowerment to meet the 
 project objective and create equitable benefits for men and women. 



CHANGES IN LAND AND NATURAL RESOURCE USE


The average land requirements for geothermal projects are moderate compared to those for 
 other types of energy production technologies (table 2.1). The most land-intensive stage is con-
 struction of power plants, which requires cleaning and grading of large tracts of land, possibly resulting 
 in soil compaction, subsidence, alteration of drainage channels, and increased runoff and erosion (World 
 Bank 2007). Building of access roads and storage facilities during earlier drilling stages may also cause 



2. AVOIDING RISKS, 



PURSUING OPPORTUNITIES



TABLE 2.1: LAND REQUIREMENTS FOR ENERGY PRODUCTION,   BY SOURCE TYPE


PRIMARY ENERGY SOURCE LAND-USE INTENSITY  


(m2/MWh)


Nuclear 0.1


Natural gas 0.2


Coal


 Underground 0.2


  Surface (open-cast) 5.0


Renewables


 Wind 1.0


 Geothermal 2.5


 Geothermala 0.54 to 3.77


 Hydropower 10


  Solar photovoltaic 10


  Concentrated solar power 15


  Biomass (from crops) 500


Sources: Fritsche et al. 2017; Maxim 2014.


a. 2008 estimate of the Bureau of Land Management, United States Department of the Interior. 
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BOX 2.1: GEOTHERMAL DEVELOPMENT FOOTPRINT, BY PROJECT STAGE 


The land requirements for developing geothermal operations vary by project stage. During recon-
 naissance and surface exploration, land impacts are minimal. This initial stage includes desk 
 reviews, chemical analyses, geological structural mapping, and geophysical surface exploration. The 
 second stage, exploratory drilling, requires drilling a small number of wells to test assumptions 
 developed in the initial stage. Land must be cleared for access roads, well pads (typically about 70 x 
 100 m in size), and sump pits for use over a one-to-five-year period, after which land restoration 
 may occur. The third stage, confirmation or appraisal drilling, occurs after a resource has been 
 identified. It assesses the resource’s viability for commercial exploration; based on the pre-feasibility 
 report, six or more additional wells could be drilled. Land is required for more roads, well pads, sump 
 pits, and worker accommodations.


The next stage, construction, is the most land-intensive, lasting two-to-five years or even up to 
 10 years if project delays occur. It entails drilling production and injection wells to dispose of used 
 geothermal fluids, building power plants and a steam-gathering system, erecting transmission lines, 
 digging sump pits, installing water pipelines, and providing worker accommodations and civil works to 
 support these activities.


After construction, operations and maintenance follows. During this period, the footprint of the geo-
 thermal project could shrink since some staging areas, storage, construction equipment, and worker 
 villages can be removed. However, a certain portion of land without structures may remain fenced to 
 ensure plant security and the safety of nearby inhabitants and fauna. During the next-to-last stage, 
 decommissioning, the project footprint could temporarily expand as structures and equipment are 
 removed. The final stage, full site restoration, includes such activities as regrading, afforestation, 
 and cleanup.


Sources: ESMAP 2012; Mackenzie et al. 2017. 


short-term disturbances. However, once projects are operational, portions of land can accommodate 
 other uses, such as agriculture and livestock grazing (Hunt 2001; U.S. DOE 2006). Box 2.1 summarizes 
 the land-use requirements of geothermal development by project stage.



Understanding Cultural Heritage and Social Norms 


Geothermal sites are found in diverse sociological and ecological contexts, often featuring 
 unique topography to which local populations may attach spiritual and cultural significance. 


The occurrence of geothermal fields ranges from the arid and semi-arid landscapes of Djibouti to the 
 tropical rainforests of Indonesia. Societal systems may be patriarchal, as in the Maasai tribe of Kenya 
 and Tanzania (Gneezy, Leonard, and List 2009) or matrilineal/matrilocal, as found in the Minangkabau 
 ethnic group in the highlands of West Sumatra, Indonesia (Du 2005). For many of the world’s indige-
 nous peoples—ranging from the Māori tribes of New Zealand to the Atacameños of South America— 


geothermal sites are considered to have sacred and healing properties (Cataldi and Suárez-Arriaga 
2016; EEPCo 2013; Kepinska 2003; Power Africa 2018). Such sites may be located near fragile or pro-
tected ecosystems with endangered species. In East Africa, for example, local people living near Lake 
Natron and Lake Nakuru subscribe to a phoenix-like mythology involving a red bird resurrected from the 



(19)high-temperature mud pools. The evolutionarily distinct population of flamingos to which the mythologi-
 cal red bird refers has implications for conservation, as well as tourism (Kepinska 2003).


The spiritual and healing significance ascribed to geothermal pools, as well as their practi-
 cal heating properties, may be tied to specific customs of men and women in project-affected 
 communities. In the Northland region of New Zealand, for example, a famous female historical figure 
 (tupuna whaea) is credited with discovery of hot springs located on Ngāpuhi tribal lands and its curative 
 powers for women following childbirth (Clarke 2004). Women in the project-affected communities may 
 also rely on access to hot springs to carry out their daily household activities. In Ethiopia, for exam-
 ple, women in Alalobad depend on hot springs for washing clothes (Pavils 2011), while women in the 
 geothermal area of Whakarewarewa Valley, New Zealand have traditionally utilized hot pools for cooking 
 food and boiling water for tea (box 2.2). 



BOX 2.2: CULTURAL CONNECTION TO GEOTHERMAL LANDS


Geothermal lands have a long history 
 of spiritual significance in numerous 
 traditional cultures of Latin America, East 
 Africa, South Asia, New Zealand, and 
 North America. For millennia, the surface 
 manifestations of geothermal energy, 
 including hot springs and steam vents 
 (fumaroles), have been appreciated and 
 exploited.


Geothermal waters and minerals have 
 traditionally had a wide array of uses, 
 some of which persist to the present 
 day. These range from bathing, washing, 
 cooking, and heating to such specialized 
 applications as fiber processing and paint 
 pigment production (photo B2.2.1).


Sources: Cataldi and Suárez-Arriaga 2016; Kepinska 2003; Smith, Palmateer, and Stonehill 2017.


Photo B2.2.1: Māori women with kettles alongside hot springs


Ref: 1/2-066389-F. Alexander Turnbull Library, Wellington, New Zealand.  


/records/23148996. Used with permission. Further permission required for 
 reuse.



Land Acquisition, Resettlement, and Compensation


Women may suffer disproportionately from the project if required land-use changes or land 
acquisition adversely affect household roles and responsibilities (ESMAP 2018). Women may be 
disadvantaged if land is no longer available for their small-scale agricultural activities or livestock graz-
ing. If the project affects the availability of water and fuelwood in the affected community, women, who 
are often household managers of natural resources, may have to travel farther to collect them, increas-
ing the daily hours spent on such chores and possibly increasing the risk of gender-based violence 
(GBV) (box 2.3).



(20)Geothermal projects may be situated in areas with land tenure and titling issues unfavorable to 
 women because of cultural norms or legal barriers. Among ethnic groups living in the East African 
 Rift Valley, for example, a woman’s right to land is mediated through her spouse or kinship networks 
 according to customary or religious traditions. In Ethiopia, pastoral communities living in geothermal 
 areas in the Afar region have complex, clan-based land-rights systems, which can diminish women’s 
 agency in buying, selling, or inheriting land or using it as collateral (Flintan 2010; Flintan et al. 2008). In 
 Kenya’s Olkaria geothermal area, the Maasai ethnic group does not traditionally recognize women’s right 
 to own land, even though women are legally able to do so under the 2010 Constitution and 2012 Land 
 Act (Dancer 2017). In cases of divorce, widowhood, or inheritance, women’s rights may be protected 
 only weakly, if at all. 


Lack of joint land ownership by men and women, resulting from poorly designed reform pro-
 grams, can persist for years; but some countries are correcting such imbalances. For example, 
 during post-Soviet land privatization in Armenia in 1991–92, most land was registered to males as heads 
 of households, an outcome reinforced and perpetuated by patrilocal marriage and inheritance norms 
 (FAO 2017). This also occurred in Kenya in the 1990s during a much criticized, internationally supported 
 push for increased land titling (Dancer 2017). Once such a land reform is enacted, inequities can persist 
 for years. But such countries as Rwanda have made progress in correcting the imbalance through legal 
 reform, making communal property the default marital property regime; as of 2014, 81 percent of land 
 was owned jointly by men and their wives, 11 percent was owned by women only, and 6 percent by men 
 only (Bayisenge 2018). 


Women may struggle disproportionately during site-acquisition negotiations, condemnation 
 proceedings, resettlement planning, and compensation procedures. The reasons for this stem 
 from women’s lack of agency and social exclusion. Usufruct rights,1 as well as customs or informal ease-
 ments,2 may be exercised disproportionately by men. Also, polygamous marriages may complicate the 
 fair allocation of land and resource-based claims among co-wives. Other issues that may disadvantage 
 women include illiteracy; lack of fluency in the language used during negotiations; time poverty; and lack 
 of access to transportation, information technology, and media (ESMAP 2016, 2018).



Pursuing Opportunities to Improve Equitable Outcomes


By engaging with stakeholders early on, utilizing participatory approaches that engage both 
 men and women, geothermal developers are more likely to build trust and thus minimize project 
 risks. Geothermal project developers’ flexibility in siting decisions creates an opportunity to conduct 



BOX 2.3: IMPORTANCE OF ADDRESSING PROJECT IMPACTS ON WOMEN


Ignoring women’s issues linked to the geothermal resource, for example, can create negative percep-
 tions, leading to project delays or failure. In Kalinga, Philippines, for example, indigenous women in 
 Western Uma blocked development of a Chevron geothermal energy project, which caused the com-
 pany to abandon the site. The women’s grievances included disregard for cultural beliefs linked to the 
 resource; loss of tiger grass, an important cash crop for women; fear of gender-based violence (GBV) 
 from an anticipated increase in military presence to protect assets at the project site; and gender- 
 unequal compensation and benefits, including scholarships and employment opportunities.


Sources: Chakma 2016; CWEARC and APWLD n.d.



(21)pre-feasibility consultations with men and women in the affected communities on where to drill wells and 
 build the power plant and transmission lines. Equipped with a better understanding of the community’s 
 land-use patterns and land-linked income generation, developers can adjust their design to minimize 
 social risks (box 2.4, Appendix C). 


Opening geothermal areas to tourism could create local jobs for project-affected communities, 
 but should be preceded by inclusive consultations and analyses. In Ethiopia, for example, the Afar 
 Region Culture and Tourism Bureau classifies the Alalobad hot springs, where a World Bank–financed 
 geothermal project site is located, as a potential tourist attraction (EEPCo 2013). Development of 
 ancillary infrastructure, such as access roads, along with corporate social responsibility (CSR)–linked 
 site improvements could help realize this potential. But such opportunities should only be pursued after 
 inclusive consultations with men and women and rigorous analysis show that opening up new areas to 
 tourism will not expose women to unnecessary risks, curtail existing uses of the hot springs,3 or lead to 
 inequitable capture of the majority of tourism-related profits.


Balancing the developer’s need to ensure site access with the local population’s spiritual or 
 cultural attachment to the land can lead to innovative and inclusive policies. One geothermal 
 developer that has learned the value of working in partnership with the local population is Kenya Elec-
 tricity Generating Company (KenGen), the country’s largest power producer. KenGen has developed 
 more than 500 MW of geothermal power generation at the Olkaria field in the Great Rift Valley, which 
 is home to the Maasai and other local tribes. Through a partnership with three New Zealand entities—


Contact Energy (a leading electricity provider), Tauhara North No. 2 Trust (TN2T), and Ngati Tahu Tribal 
 Land Trust (NTTL)—KenGen learned about the New Zealand developer’s successful partnership with 
 the indigenous Māori people, which has served as a model for it to emulate with the Maasai people of 
 Kenya. Four learning exchanges between KenGen, Maasai representatives, and their New Zealand 
 counterparts focused on resettlement, land ownership, and community engagement (Smith, Palmateer, 
 and Stonehill 2017) (box 2.5).4


Leasing arrangements, negotiated in good faith with an eye toward providing meaningful pro-
 tections for and input from local populations, are also an option. Whether through cooperative 
 ownership and management or leasing, care must be taken to ensure that women are fairly represented 
 in negotiations, decision making, and final consideration of such agreements.



BOX 2.4: INTEGRATING A GENDER EQUALITY FOCUS INTO PROJECTS


Geothermal projects that demonstrate good practices for addressing gender gaps could increase 
 their likelihood of success. In Indonesia, Pertamina Geothermal Energy (PGE), the implementing 
 agency for the World Bank–supported Geothermal Clean Energy Investment Project, has focused on 
 women’s agency and voice during project design and implementation. Under its Resettlement Policy 
 Framework (RPF), PGE is willing to relocate parts of its operation if landowners do not wish to sell 
 their property. Importantly, it has promoted the inclusion of women on land acquisition committees 
 (LACs), which has given women in the affected communities the opportunity to raise their specific 
 concerns.


Source: PGE 2011.
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CHANGES TO EMPLOYMENT AND ECONOMIC PATTERNS


Labor market estimates show that geothermal projects generally sustain slightly less than one 
 permanent job per megawatt of installed capacity. These estimates vary between countries and the 
 types of employment compared, such as permanent or temporary jobs, university professionals or skilled 
 technical operators, and direct or indirect labor. The Geothermal Energy Association (GEA), a U.S.-
 based trade association,estimates that, at the level of the operating company, a 50 MW geothermal 
 project would support about 35–60 permanent jobs over a period of 30–50 years. During construction, 
 155 person-years of employment would be created (Matek 2015).5 The International Renewable Energy 
 Agency (IRENA) estimates 93,000 jobs in geothermal energy globally (IRENA 2018). 


Women’s rate of global labor-force participation in 2018 was about 48 percent, compared to 
 75 percent for men, but their share of global employment in industry has been on the decline 
 (International Labour Office 2019) (figure 2.1). Women account for only 25 percent of jobs in the 
 energy and mining sector overall (WEF 2017). However, their representation in renewable energy is 
 higher; a 2018 survey conducted by IRENA, for example, shows that women account for an average 
 of 32 percent of renewable energy jobs (IRENA 2019), suggesting that more women may be drawn to 
 sustainability-related fields (IUCN and USAID 2018).



Drivers of the Women’s Employment Gap 


Anecdotal reports in the geothermal sector point to significant gaps in employment between 
 men and women, which can have negative spillover effects.6 It is likely that many international geo-
 thermal companies are subject to an industry-wide workplace culture that limits the engagement and 
 retention of women employees. Male domination of the sector is perpetuated by professional networks 
 and local employment norms and practices biased toward hiring men for both skilled and unskilled jobs. 


When designing women’s employment interventions, it is key to look at the underlying intra-household 
 bargaining and power dynamics, especially at the community level; these include such factors as wom-
 en’s existing domestic and agricultural chores, travel constraints and other possible barriers to participa-
 tion, and preferred methods of payment (FAO, IFAD, and International Labour Office 2010).



BOX 2.5: WIN-WIN PARTNERSHIPS IN GEOTHERMAL RESOURCE MANAGEMENT


In New Zealand, all uses of geothermal resources are governed by the country’s 1991 Resource 
 Management Act. Conforming to its principles has not hindered the development of geothermal 
 projects. On the contrary, it has led to a high level of commitment and pride among stakeholders, 
 including the indigenous Māori (tangata whenua), who are considered custodians of the land and its 
 resources. Māori collectively own and manage much of the land situated above geothermal systems 
 through land trusts. Ownership of the land gives Māori the opportunity to participate in geothermal 
 projects. The various participatory models developed range from full participation to receiving royal-
 ties from a developer. 


Source: McLoughlin, Campbell, and Ussher 2010.



(23)Social expectations and norms about roles and abilities can discourage women’s employment in 
 the geothermal industry.7 Such expectations commonly result in underinvestment in girls’ education; 


occupational selection that discourages pursuit of careers in the fields of science, technology, engineer-
 ing, and mathematics (STEM) (Wang and Degol 2017); early marriage and female seclusion (Bahrami- 
 Rad 2018; ODI 2015); and division of unpaid care and subsistence work.8 Recent linguistic research 
 suggests that the structure of certain languages may shape gender norms in ways that limit girls’ educa-
 tional achievement and women’s labor-force participation (Jakiela and Ozier 2018).


Women who pursue professional careers in the geothermal sector face many barriers along 
 the way. At the university level, women students may find themselves isolated or face subtle forms of 
 discrimination. Martha Mburu, one of today’s leaders in Kenya’s geothermal sector, reports that, out of 
 62 classmates in her mechanical engineering program, she was the only woman (UNU-GEST 2017).9
 Not surprisingly, it is difficult for women to find allies, mentors, or role models in the sector (IUCN and 
 USAID 2018). As women’s careers in the geothermal sector progress, they often face the added chal-
 lenge of reconciling demanding work schedules—including shift work, travel, and posting to remote sites, 
 which is often necessary for advancement within the organization—with competing personal demands 
 on their time, including but not limited to childbearing and caregiving.


The lack of an inclusive workplace environment—including discrimination, harassment, and 
 gender-based violence (GBV)—can push women away from the sector. Women represent only a 
 small share of field-based scientists and staff, who play an important role during a geothermal project’s 
 pre-feasibility and exploratory stages, and engineers, who are needed throughout the project cycle. 


Anecdotal evidence shows that the sector lacks a safe work environment for skilled and unskilled women 
 workers in both the field and office, which deters new hires (Clancy et al. 2014). In addition, companies 
 may lack sanitary facilities and living quarters for women and may even need to be convinced that pur-
 chasing appropriate personal protective equipment (PPE) for women is a good investment. 



FIGURE 2.1: ESTIMATED SHARE OF WORKING POPULATION IN INDUSTRY, BY SEX
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Pursuing Opportunities to Improve Equitable Outcomes


Establishing a safe, friendly workplace environment is essential for advancing gender equality 
 in the geothermal sector. Assurance of a safe workplace environment would likely attract more women 
 to the sector, who, in turn, could serve as role models for younger women entering the field, thus estab-
 lishing a virtuous circle of enhanced gender balance. Reaching gender balance in the sector may also 
 help curb the more problematic behaviors associated with occupational segregation by sex (box 2.6).10


Key measures can be taken to ensure that geothermal projects provide a safe and professional 
 work environment for both women and men. Top leadership must exhibit strong, personal commit-
 ment to gender equality and openly recognize the potential dangers of harassment and GBV. Leaders’ 


commitment can produce a company-wide effect on attitudes and behaviors, and can be complemented 
 by such actions as amending human resource policies and establishing Grievance Redress Mechanisms 
 (GRMs) with safe and ethical reporting (NASEM 2018). Also needed are separate living and sanitary 
 facilities with adequate security in the form of door locks and, in some cases, guards or security staff. In 
 addition, protective gear suitable for female bodies and responsive to local customs for modesty should 
 be designed by and in consultation with women. 


Targeted efforts to increase women’s participation in the geothermal workforce can include a 
 mix of compulsory measures and broader programmatic support. Compulsory measures might 
 include hiring and training quotas and preferential scoring in the public and private procurement and 
 tendering of goods and services (box 2.7).11 However, evidence on the effectiveness of these require-
 ments is mixed. With political will and enforcement, results may be quickly realized; but if improperly 
 implemented, backlash may result. To create buy-in, the rationale and positive impact of quotas and 
 preferential scoring must be appropriately communicated to all stakeholders, especially senior lead-
 ers in the sector, relevant human resource managers, and the existing male workforce. On specific 
 quotas for women’s employment, Kenya is leading the way. The country’s new constitution mandates 
 30 percent employment by women in the public sector, and geothermal projects developed by its gov-
 ernment-owned Geothermal Development Company (GDC) are implementing this requirement. Accom-
 panying measures to bring more women into the sector include outreach programs at schools and for 
 workers’ families, professional support networks, leadership and apprenticeship programs, and schol-
 arships. Additional supporting measures include ensuring gender balance on selection committees and 
 maintaining sex-disaggregated reporting on rates of labor-force participation between men and women 
 by position.



BOX 2.6: CLOSING GENDER GAPS AT REYKJAVÍK ENERGY


Reykjavík Energy is a public utility in Iceland that operates two geothermal plants. The company 
 generates revenue by supplying electricity, providing hot and cold water, treating wastewater, and 
 providing telecommunications infrastructure. Its service area extends to 20 municipalities, covering 
 67 percent of the Icelandic population. Its legacy culture was male-dominated, featuring long work 
 days and shift work. To create a more equitable work environment and attract more women to the 
 company, its leadership decided in 2011 to tackle various gender gaps, including the gender pay 
 gap of about 7 percent in favor of men and issues around work hours with caregiver responsibilities. 


These policy changes resulted in greater job satisfaction for both female and male employees with 
 no drop in productivity. In 2017, the company closed the gender pay gap and has since managed to 
 keep it near zero percent. 


Sources: Bjarni Bjarnason, personal communication, February 2018; CHARGE Energy Branding 2017; Government of Iceland 2019.



(25)
BOX 2.7: SOUTH AFRICA’S PREFERENTIAL PROCUREMENT FRAMEWORK 


South Africa has a preferential procurement policy framework and regulations for considering non-
 price factors for 10–20 percent of its bid scoring. In 2011, these regulations were amended to reflect 
 the Broad-Based Black Economic Empowerment (B-BBEE) Act of 2003, which ties award points to 
 B-BBEE status levels, adding verification and remedies for fraudulent representation.


In South Africa’s power sector, bidding documents under the Renewable Energy Independent Power 
 Procurement Program (REIPPP) include nonprice bid-evaluation factors. The bidding documents out-
 line requirements for job growth promotion, domestic industrialization, community development, black 
 economic empowerment, and women-owned vendor expenditure. The socioeconomic requirements 
 go beyond the customary nonprice criteria in the government’s preferential procurement policy—


accounting for 30 percent of total bid value. 


Sources: ITC 2014; Eberhard, Kolker, and Leigland 2014.


Geothermal energy projects should develop a detailed employment strategy for categories 
 of direct hire, and analyze the functions of worker categories, as well as career development 
 pathways for recruitment, retention, and promotion (box 2.8).12 To overcome the hiring bottleneck, 
 a strong focus on women’s recruitment may pay off.13 Given the value the geothermal sector assigns 
 to hands-on experience and training, programs that rotate women through field positions and various 
 company divisions could help prepare them for promotions, as could specialized educational opportuni-
 ties, such as the Geothermal Training Programme of the United Nations University (UNU-GTP). Projects 
 should consider earmarking funding for such initiatives.



BOX 2.8: DIRECT EMPLOYMENT CATEGORIES AND WOMEN’S ASSOCIATED  BARRIERS TO ENTRY 


Worker categories in geothermal energy projects are loosely associated with stages in the project 
 cycle. Typically, these include earth scientists, business and administrative staff and consultants, 
 engineers, drilling operators, construction workers, and plant operators. Each category has unique 
 challenges and opportunities for increasing women’s labor-force participation.


Earth scientists. Geologists, geophysicists, hydrologists, environmental specialists, and geochem-
 ists maintain a heavier presence during a project’s pre-feasibility and exploratory stages. Positions 
 that are mainly laboratory-based have a better chance of being filled by women. Fieldwork, travel, 
 and safety concerns pose potential hardships. 


Business and administrative staff and consultants. These positions are more likely to be filled by 
 women, given the larger talent pool that can likely be drawn from, among other reasons. Even so, gain-
 ing employment can often depend substantially on the reach and strength of professional networks.


Engineers. Positions in engineering (civil and construction, mechanical, electrical, computer, and 
 electronic) are important throughout the project cycle. Women’s underrepresentation in university 
 engineering programs and high attrition rates in the sector pose special challenges for local or 
 international project hiring. Focusing on the development of technical education and career paths 
 for women as part of a broader strategy to reduce dependence on foreign labor can create mutually 
 reinforcing benefits over the long term. 


(continued)
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BOX 2.8: CONTINUED


Drilling operators and support. Drilling operators, along with workers in support positions (derrick 
 operators, roustabouts, mud loggers, cement and casting crews, and rig transporters), are active 
 during the project’s drilling stage. These jobs are amenable to vocational training and on-the-job 
 learning. Women with a secondary education or sometimes less could be recruited and trained for 
 such positions, which also provide entry into more advanced careers. Women in these jobs face 
 hardships of work-life balance and safety issues. To minimize such risks, project developers could 
 provide wage premiums and extra days off for assignments in difficult-to-access sites, as well as 
 generous worker compensation and life insurance policies. During travel, companies could provide 
 transport and security escorts when needed.


Construction workers. Construction jobs at geothermal project sites are male-dominated. They 
 include skilled and semi-skilled positions (carpenters, laborers, managers, heavy equipment oper-
 ators, electricians, welders, pipe fitters, plumbers, and steamfitters), as well as unskilled laborers. 


Workers may be brought in from other in-country locations or abroad to fill skilled and semi-skilled 
 positions. To the extent possible, local laborers can fill unskilled positions. The construction industry 
 holds promise for bringing in large numbers of unskilled—even illiterate—women to achieve a critical 
 mass for such tasks as road building. The success of India’s National Rural Employment Guarantee 
 Act (NREGA) shows how unskilled rural female labor can be mobilized; in this case, the wages paid 
 to women were arguably transformative (Farooqi and Saleem 2015). 


Plant operators. Though relatively few in number, plant operators hold long-term positions that are 
 active for the duration of the power plant life. These jobs include control room operators, technicians, 
 and maintenance workers. Much time is spent by operators in the control room, with occasional excur-
 sions for maintenance, troubleshooting, and repair. The jobs involve a fair amount of on-the-job learning 
 and apprenticeships. They can be performed by women, although long hours at remote site locations 
 can pose conflicts if families are not supportive. Mentoring and apprenticeship relationships between 
 plant operators of the opposite sex should be well managed so that women remain safe and are not 
 subject to unwanted advances, among other issues. This issue also applies to all other skilled positions.


Aside from project employment, businesses and services linked to the direct use of geothermal 
 resources can create entrepreneurial and livelihood opportunities for men and women. Many 
 geothermal sites are popular tourist attractions that provide employment opportunities for men and 
 women. The well-known Blue Lagoon spa in Iceland may be the most successful example, attracting 
 more than 1.3 million guests in 2017, and providing employment to more than 600 people (Blue Lagoon 
 2017). Located near the Svartsengi geothermal power plant, the Blue Lagoon offers baths in mineral-rich 
 geothermal brine from the power plant. In central New Zealand, Māori women have a long and proud 
 history of geothermal leadership, having shared their knowledge as geothermal guides since the mid-
 1880s (box 2.9).


Opportunities for direct and cascaded uses of geothermal energy in the agriculture sector can 
also contribute to the affected community’s employment and empowerment. Geothermal projects 
collaterally benefiting the cut-flower sector through greenhouse heating can save costs, boost productiv-
ity, and, in theory, provide a future entry point for improving working conditions in such industries, which 
are sometimes unfavorable for women (Lowthers 2017; Mburu 2014).14 In El Salvador, the Berlin and 
Ahuachapán power plants provide employment for dozens of women who use geothermal condensates 
for nursery irrigation, geothermal heat for fruit dehydration, and are employed as park rangers and in 
reforestation efforts in surrounding fields (UNFCCC n.d.) (box 2.10). A 2015 pilot project in the Menengai 
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BOX 2.10: LESSONS FROM APPROACHES IN EL SALVADOR 


LaGeo, a majority state-owned energy company in El Salvador, operates two geothermal plants that 
 contribute more than one-quarter of the country’s electricity. LaGeo uses geothermal by-products for 
 productive uses and income-earning potential, benefiting women living in 15 nearby rural communi-
 ties. Women use the waste heat to dehydrate fruit that they consume and sell. They also grow and 
 sell plants watered with geothermal condensates and benefit from a constructed reservoir that can be 
 used for fishing.


Through the LaGeo project, women run productive businesses while earning a sustainable income. 


Depending on demand, the profit of female fruit processors is about US$75 per month, in a country 
 where minimum wage from agriculture is estimated at just US$47 per month. The project employs 
 four women as rangers in a wildlife protection park established near the geothermal project site, at 
 per-person salaries of US$400 per month. Another 15 women have been hired to work half of the 
 year planting cocoa and coffee trees as part of a reforestation program, earning about US$103 per 
 month. 


Within the utility company, LaGeo implements progressive recruiting, training, and human resource 
 policies, and has established daycare facilities. Women hold 35 percent of company jobs and 
 represent 32 percent of locally hired and trained, temporary maintenance workers. For more than 
 two decades, LaGeo has fostered a workplace culture of equity and inclusion. Company values, not 
 outside pressure, and leadership from the top echelons have been the driving force behind LaGeo’s 
 evolution into a global leader on inclusive geothermal development.


Sources: González 2018; González et al. 2019; IUCN and USAID 2018; UNFCCC n.d.



BOX 2.9: WOMEN’S HISTORY AS GEOTHERMAL GUIDES IN NEW ZEALAND


Since the emergence of geothermal 
 tourism in central New Zealand in the 
 mid-1800s, Māori women have served as 
 geothermal guides, sharing their wealth 
 of knowledge with visitors to the geother-
 mal regions (photo B2.9.1). From these 
 early beginnings, Māori women have 
 developed a strong and proud history of 
 geothermal leadership, which continues 
 even today. Aroha Campbell, recipient 
 of the Queen’s Service Medal, is chief 
 executive of one of New Zealand’s large 
 Māori trusts, which invests in geothermal 
 power stations; cash flow from the trust’s 
 businesses helps fund an array of sup-
 port programs for its beneficiaries.


Photo B2.9.1: Pulman, Elizabeth, 1836–1900. Sophia Hinerangi, Kate 
 Middlemass (Kati), and another guide, outside Hinemihi meeting house, 
 Te Wairoa


Ref: 1/2-029217-F. Alexander Turnbull Library, Wellington, New Zealand.  


/records/22630317. Used with permission. Further permission required for 
reuse.



(28)area of Kenya’s Great Rift Valley used geothermal heat for milk pasteurization, laundry, fish farming, and 
 irrigation, as well as greenhouse heating (Nyambura 2016) (box 2.11). In Tunisia, direct-use applications 
 included irrigation and greenhouse heating (Ben Mohamed and Saïd 2008), as well as desalinization 
 (Mahmoudi et al. 2010).


Direct and cascaded uses of geothermal energy should be identified and integrated from the 
 outset rather than later as a project add-on. In this way, the technical efficiency and positive devel-
 opment outcomes of such uses, including those for women, can be maximized. Government entities, 
 donors, investors, and project developers should actively seek to identify, support, and collaborate with 
 local counterparties to innovate and drive efforts to optimize geothermal resource use. The required 
 financial commitment relative to all-in capital project expenditures is minimal; but it can result in long-
 term benefits for the project-affected community that otherwise would not be realized.



CHANGES TO ENVIRONMENT AND HEALTH


The environment and health risks of geothermal energy projects may impact men and women 
 differently. These risks are linked mainly to potential water and air pollution, environmental degradation, 
 and the influx of large groups of migrant construction workers. But thoughtful investments in risk mitiga-
 tion and remediation can enhance, reduce, or even eliminate these concerns. 


Geothermal exploitation can result in the release of chemicals and pollutants that, although less 
 toxic than those of fossil fuel plants, can damage the surrounding ecosystems and inhabitants. 


Common gases released by geothermal systems include hydrogen sulfide (H2S), which can be toxic in 
 high concentrations, and carbon dioxide (CO2) and methane (CH4), which are greenhouse gases (GHGs) 
 (Júlíusson et al. 2015). If aquifers are contaminated during reinjection or if well casings fail, sump pits 
 leak, or effluent is released to surface waters, such harmful heavy metals and metalloids as mercury 
 (Hg) and arsenic (As) may leach into the water and soil. However, following international standards 
 during drilling and well construction significantly reduces the likelihood of such occurrences. Another 
 concern is that geothermal projects may produce waste streams and hazardous materials, including 



BOX 2.11: PILOTING DIRECT-USE GEOTHERMAL APPLICATIONS IN KENYA 


Geothermal fields in Kenya are used for a variety of direct-use applications, ranging from the 
 health spas of Olkaria and Bogoria to crop drying for cereals in Eburru and greenhouse heating 
 for the Oserian flower farm. However, a pilot project at the Menengai power plant in the Great Rift 
 Valley demonstrates an even wider variety of productive-use applications. The plant uses a low- 
 temperature, low-pressure well as the energy source to increase water temperatures via a water-bath 
 heat exchanger. The heated water is circulated to a 150-liter milk pasteurizer capable of meeting the 
 needs of local dairy producers. It is also used to regulate the temperature of tilapia ponds, produc-
 ing optimal fish growth and reproduction. The nutrient-rich water from the fish farm is used in the 
 greenhouse cultivation of tomatoes and bell peppers; these plants benefit from geothermal heating 
 and humidity control, which reduce fungal infections and the need for chemical applications. Lastly, 
 a laundry facility connected to the system uses geothermally heated water, saving significantly on 
 energy costs. The government of Kenya and the Geothermal Development Company (GDC) are 
 awaiting financing to further scale up industrial direct-use applications.


Sources: GDC 2018; Nyambura 2016; Ole Nchoe 2018.



(29)trash, lubricants, dust, and eroded soil. However, project developers’ adherence to environmental stan-
 dards and regulations can minimize such problems.


Men and women may hold divergent views on the health-related risks of geothermal develop-
 ment, possibly as a function of social status or family caregiver roles. Recent studies on per-
 ceptions about the environmental and health impacts from energy-related sources (e.g., power plants, 
 high-voltage power lines, chemical pollution, and fracking, among others) find that women and minorities 
 are more averse to such risks (Ansolabehere and Konisky 2009; Boudet et al. 2014; Flynn, Slovic, and 
 Mertz 1994; Satterfield, Mertz, and Slovic 2004). These findings underscore the need for geothermal 
 project developers to hold consultations with and seek input from both men and women in the affected 
 communities to capture potentially divergent perspectives on risk management. 


Local natural-resource contamination can impact men and women or boys and girls differently, 
 even when that natural resource is replaced or the damage remediated. For example, if drink-
 ing water is contaminated by geothermal operations, women who previously collected it from nearby 
 sources might have to purchase it or, if unaffordable, walk longer distances to fetch it, which could pose 
 safety risks (box 2.12). Also, a project’s need for freshwater during drilling stages might compete with 
 local needs, especially in times of drought.


The adverse health effects of geothermal-related pollutants may affect men and women differ-
 ently. Owing to their larger numbers in the geothermal workforce, men are more likely to suffer frequent 
 exposure to heavy metals, solvents, or other toxic substances that can impact fertility (Chalupka and 
 Chalupka 2010). Also, men may be more vulnerable than women to the adverse effects of hydrogen sul-
 fide (H2S) (Chou 2003) and arsenic (As) (Lindberg et al. 2008). Sex-specific reproductive health issues 
 include men with sperm DNA fragmentation (Rubes et al. 2005) and women affected by intrauterine 
 growth restriction (IUGR) in pregnancy (Ritz and Wilhelm 2008).15


The influx of predominantly male construction workers into the local community can increase the 
 risk of gender-based violence (GBV) and human trafficking. The risk of GBV has been documented 
 for large-scale energy infrastructure projects generally (ESMAP 2018) and related renewable energy sec-
 tors (IDB 2014), mining and extractives (Eftimie, Heller, and Strongman 2009), and transport (ADB 2009).16
 Other public-health risks distinct from, but sometimes interlinked with GBV, include substance 
 abuse, criminality, and the spread of sexually transmitted infections (STIs). To ensure uninterrupted 
 operations, shift workers in large-scale infrastructure projects put in long hours spanning multiple weeks 
 (Carrington, Hogg, and McIntosh 2011). Oftentimes, they have gained elevated wages at the expense 
 of increased risk for loneliness and depression, excessive alcohol consumption and illegal drug use, 



BOX 2.12: IMPACTS OF GEOTHERMAL ACCIDENTS ON MEN AND WOMEN 


In 2017, the Prukut River in Central Java, Indonesia, was twice contaminated from site accidents 
 at the nearby Baturraden Geothermal Development Project, a large-scale, US$1 billion investment. 


Residents in nearby Karangtengah village previously depended on the river for freshwater and fish-
 ing, as well as tourism. Once polluted, the river water could no longer be used to meet villagers’ daily 
 household needs. The poorest households could not afford to purchase water, and street protests 
 ensued. More research is needed on the impacts of geothermal environmental accidents and the 
 impact on men and women in subsequent protests and negotiated settlements.


Source: Darmawan 2017.
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