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Editorial on the Research Topic 
Rethinking Green Energy Development: Cognitive Biases

Green energy development is a key strategy during the energy transition which is a process of large-scale socio-technological change (Geels, 2014). Due to the technical complexity and social reflexivity of the energy system (Geels, 2002; Loorbach, 2010), cognitive biases towards the green energy system is inevitable. Cognitive biases pose great challenges to achieve consensus for contemporary policy making. One effective step for addressing this challenge, as the socio-technological theorists have suggested, is to explore and exhibit the multiplicity of value, the complexity of the socio-technological system, and the reflexivity of such system as well (Rip and Kemp, 1998; Coglianese et al., 1999; Rotmans et al., 2001; Kemp et al., 2007). Motivated by this, this special issue includes a collection of nine studies from researchers with distinctive backgrounds on the issue of green energy.
Four papers in this issue have shed important light on the multiplicity of values. Specifically, Hu et al. suggest how difficult it is to simultaneously account and balance the economic value and the environmental impacts of shale gas extraction. Shale gas has been recognized as a type of unconventional energy that somehow can enlarge the possibility of relying on fossil fuels. Similarly, Lin et al. address the challenges on integrating both economic value and green trust during the transition from an existing product to a disruptive green product. Fan et al. highlight that the public evaluation on China’s energy storage projects have multiple dimensions. Li et al. have developed an acceptance model by capturing various aspects of an individual’s belief. They used this model to reveal the public attitude toward the commercial fleet of methanol vehicles in China.
The energy system is complex that any analysis on the performance of a specific technical tool in the green energy domain could be. As such, researchers should expand the analytic scope when approaching problems related to green energy. However, it could also be in vain to conduct an analysis that covers the entire energy system. In other words, the analysis on energy system should find a “midway” between specificity and abstraction. In this regard, Xue et al., Zhang and Gu, Guo et al. and Chen et al. are good examples. The analytic scopes of these studies are energy consuming sectors, social capital, digital finance, and information technology investment, respectively. Those terms refer to either a manageable sub-sector (Xue et al.) or a controllable “fluid” that runs throughout the energy system (Zhang and Gu, Guo et al. and Chen et al.). To overcome cognitive biases also means to have more attention paid to the invisible depth. Social capital, digital finance and information technology investment are invisible relative to engineering projects. Each of these invisible elements, however, has profound impact on the landscape of the entire energy system. The above studies also have methodological implications on how to quantitatively approach a complex social-technological system. Xue et al. have applied a novel slack-based data envelopment analysis, which is insightful to other sub-systems of energy. Zhang and Gu have conducted a panel data regression model to account for environment governance efficiency. They also set an example for how to quantify social capital with official data.
The energy system is reflexive, with both top-down and bottom-up cognitive influences in the energy system. Reflexivity runs through the supply chains of the energy industry, through the decision loops of energy policy, and through the multiple levels of the entire energy system. As such, the consumer acceptance and the public attitude play a key role in green energy development. On one hand, consumer acceptance and public attitude are affected by the knowhow of experts and policy makers. One the other hand, experts’ and policy makers’ knowledge should be adjusted according to the feedbacks from consumers and the public. However, there exists a so called “knowledge deficit” which has too overwhelmingly emphasized on the knowledge of experts and policy makers. Now it is the time to increase the cumulation of consumer knowledge and public opinions. This is why five manuscripts (Fan et al., Hu et al., Li et al., Lin et al., and Jiang et al.) from this collection have focused on either the consumer cognition or the public attitude. Notably, Fan et al. find that the public attitude toward energy storage projects presents a cognitive bias: the public opinions of energy storage are usually not the same even for the same issue. Representation distortion could happen during a survey, as the survey hosts and the survey respondents are associated in reflexive chains. Fan et al. demonstrate on how to dig undistorted information from the corpus of natural language, which can provide more real and credible information than survey data.
The journal Frontiers in Energy Research has provided an international platform for green energy communications. This collection reveals how cognitive biases can arise from monotony of value, from oversimplification in the analysis of green energy development and from ignoring the voice of consumer and the public. Therefore, this special issue points out that the existence of cognitive bias could slow down the transition towards green energy. Future green investment and policy making shall address the cognitive bias to overcome the limits of consensus and regime resistance against green energy transition.
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