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Abstract

This perspective paper examines the current policy landscape for hydraulic fracturing in China, with a focus on the role of public attitudes toward shale gas in China. We highlight the need for further research on public perceptions and responses in a non-democratic society, both for the potential protection of residents who might be affected by the technology as well the valuable research data that can be contrasted with public perspectives and engagement in other countries.  

Although the empirical findings presented here are limited due to this being very preliminary research, our goal is to shed light on what existing data shows about current understanding and perceptions. We discuss preliminary data collected during a research trip to Beijing in late December 2017, and contrast it with the few empirical studies on China that exist to date (Sher and Wu, 2016; Yu et al., 2018). Our research demonstrates the need for further investigation of understanding and perceptions of shale gas in China, particularly as other countries (EXAMPLES) are beginning to look at expanding their own shale gas resources. A reflection on this will also lead to a discussion of the extent to which data from China does or does not relate to that from other nations.

Introduction

Gunningham (2014) asserts that the twin challenges of China’s (largely carbon-based) energy security and growing environmental harm pose “a profound dilemma for China’s leadership.” He claims that “[w]ithout rapid growth, social stability may be undermined, and demonstrations and strikes may proliferate. However, growth that pushes beyond the ecological limits may also threaten social stability, and there is increasing evidence of anger and unrest prompted by various manifestations of environmental degradation (quoting McKibben, 2011)”. Gunningham (2014) continues that “China has yet to find an acceptable means of addressing the tensions between these competing objectives” and suggests that shale gas extraction “holds considerable hope” in achieving this. To this end, there are potential lessons for China in policy development from the USA and Europe, particularly with respect to the importance of public engagement in fracking.  

Scope of Research

China only began developing its shale gas resources in 2009, but according to the U.S. Energy Information Administration, by 2014 had become the third largest producer of shale gas globally (EIA, 2014). Arguably, this fracking drive could be attributed to China’s 12th Five-Year Plan (2011–2015) which promoted fracking and coal exploitation to meet national energy security objectives (Downie and Drahos 2017). The aim was for 60–100 billion cubic metres (bcm) of shale gas to be produced per year by 2020 (Hall, 2012). The International Energy Agency has predicted that China’s gas consumption will exceed that of the entire European Union by 2035 (IEA, 2011). For any country, one of the major environmental concerns associated with fracking is the release of greenhouse gas emissions. China has seen the world’s largest increase in total greenhouse gas emissions (EIA, 2014). The government has developed plans to reduce emissions through substitution of coal with gas as the primary fuel for electricity (Huo et al., 2012), meaning that shale gas production will likely continue to grow dramatically. (However, the argued benefits of natural gas as a lower-carbon alternative to coal is disputed, as studies show that there is a potential for methane leakage from the shale gas lifecycle, which may erode the greenhouse gas benefits of natural gas as compared to coal (Howarth et al, 2011; Boothroyd et al, 2016)). 

Further, some commentators have argued (Gunningham, 2014; Downie and Drahos, 2017) that China is not yet set to emulate the shale boom of the USA, due to differences in the topography, higher costs and challenges in maintaining well-integrity (Wood Mackenzie, 2018). We assert that in the face of these challenges Chinese regulators now have a chance to slow down the drive to frack and reflect on some concerns associated with fracking that have arisen in the USA and Europe, including how to address concern over pollution and environmental contamination, water usage, and social impacts and change in quality of life (Vasi et al., 2015; Aczel, Makuch, 2018; Adgate et. al, 2014; Evensen, et al., 2017).

Our aim in this paper is to advance a cautionary tale to China in advancing their fracking agenda, based on lessons learned from the USA and Europe. We offer our insights from a pro-environmental, pro-public lens, commenting on the importance of understanding public perspectives in the regulation of a relatively new technology, and highlighting the need for further data on Chinese perspectives.  We contrast findings from our preliminary research with the (limited) findings of other currently available literature on China.  
 

Background

The cultural and political landscapes of China are vastly different to the systems and perspectives from which we write. Nevertheless, the consequences of fracking are of global concern. In many Western democratic nations, the concern over possible environmental risks has led to opposition and protest of shale gas development (Thomas et al., 2017; Partidge et al, 2017). Studies, predominantly based on the longer experience with the technology in the USA, show evidence of environmental contamination, pollution, effects on water supply (Howarth et al, 2011; Shrestha et al., 2017), seismic activity (Ellsworth, 2013) and health impacts such as respiratory illnesses potentially connected to hydraulic fracturing to extract shale gas (Elliott et al., 2017, Adgate et al., 2014, Werner et al., 2014; Finkel and Law, 2011). Several USA states, including New York, and countries, including France, have enacted moratoria on hydraulic fracturing due to the potential for negative impacts (Aczel, Makuch, 2018; Fleming, 2013). As most of the fracking studies are from North America, there is arguably a need for further research on unconventional gas extraction in other regions. This said, the studies (Elliott et al., 2017; Aczel and Makuch, 2018) are useful in bringing to light some examples of best and worst practice (Whitton et al., 2017) in the regulation and execution of fracking. What has emerged in the West, however, is the need for more accountable and inclusive decision-making processes and access to environmental information (Evensen, et al., 2014) and more data on public perspectives or attitudes to shale gas development in other nations, as well as how this information can benefit decision making. This assertion is founded upon the growing emergence of public demonstrations and litigation in the UK and the United States, as well as other European countries (Fleming, 2013; Bradshaw, Waite, 2017; Evensen 2017; Evensen et al., 2017). We are thus not focusing on the regulations in China, but rather the publics’ view of shale gas extraction in China, drawn from a review of the limited available literature as well as through the lens of a preliminary research visit to Beijing. 

We focus our dialogue on China for the following reasons: 

1. China is emerging as a ‘player’ in the international environmental arena. To this end, they are able to leapfrog the adverse GHG emitting technologies, including fracking, and progress straight to clean-tech. China can evaluate the extent that citizen support or rejection may play in government or industry decisions to develop shale gas, including foreign investment or technical support (Chang et al., 2012; Chang et al., 2014). 
2. Environmental accountability and openness is slowly transforming a culture that has a traditional Party-State governance structure. Public participation in fracking offers a way for these processes to become more relevant and legitimate. An opportunity arises here for China to learn from the best and worst practice of other countries with a history of democratic (and maybe imperfect) environmental decision-making (Chen, 2016; Wahong and Peng, 2014).  

Thus, it can be argued that China is taking steps to be more open (Chen, 2016), but in practice is still repressing environmental-based challenges (Chen, 2016). Therefore, the examination of public perspectives towards a contentious issue such as shale gas is both important for the development of an effective and robust national regulatory regime, and has potential wider significance both to other countries in terms of lessons learned, as well as for other contentious issues in China. Furthermore, from the preliminary research conducted, some conclusions can be drawn as to the differences in citizens’ views between rural dwellers and the more educated and multilingual population interviewed during the authors’ research trip to Beijing in December 2017. These preliminary differences can also perhaps be extended in further research to better understand why there is such a divergence in public perspectives. 



Methodology 

A preliminary and exploratory literature review was conducted in order to better understand public perspectives towards shale gas in China, particularly following recent government policies to encourage the transition from coal to natural gas for heating (Jing, 2018). During a December 2017 research visit to Beijing semi-structured, face-to-face interviews were conducted to begin to identify key issues and to cascade further research, and to complement the review of existing literature. Following the qualitative research design guidance of Turner (2010), the interview questions were developed to be open-ended, and prevent bias or imposition of Western-centric perspectives, by eliciting respondent’s opinions about the subject of shale gas extraction generally, rather than mentioning specific issues. The first question was “are you familiar with the concept/technology of shale gas extraction or hydraulic fracturing?”, and if respondents stated that they were indeed aware of the technology, a follow-up question of “what is your opinion on the use of hydraulic fracturing to extract shale gas in China”? 

[bookmark: _GoBack]Thirty-six respondents in Beijing (near the Tsinghua University campus) replied to basic questions regarding their view of shale gas. Respondents from the wider Tsinghua University network (both students and staff) were selected based on their willingness to discuss their perspectives towards a ‘shale gas’ and ‘hydraulic fracturing technology’. We acknowledge limitations in relation to our interview pool, as the interviewees were all university-educated, and over half had scientific or technical backgrounds. As the author does not speak Mandarin Chinese, these answers were either given in English, or translated into English by a bilingual university student. Nonetheless, these exploratory interviews highlight various opinions, particularly of English-speaking university students, and point to the need for more data on shale gas in China, particularly in English, from other stakeholders. As some respondents did not want to be identified, all interview data was anonymized in order to protect respondents’ privacy. To this end, all interviewees were assigned a unique number, and each interview was assigned a code referring to the respondent and the date of the interview. 


Understanding Public Perspectives
 
There is growing attention to global public perspectives and views of shale gas extraction, despite the gaps in literature in China (Yu et al, 2018; Thomas et al, 2017). Gunningham (2014, p. 303) frames his analysis from the perspective of energy security and climate change, acknowledging that “the purported environmental impacts of shale gas extraction on the environment remain a contested, controversial, and polarized issue”, both in China and globally. Gunningham asks whether shale gas will be the ‘game changer’ that transforms China’s energy system, and even if it is, whether it will have the positive impact on China’s GHG emissions that its proponents anticipate”. 

Thomas et al. (2017) explain that understanding public perspectives in North America—which has been at the ‘forefront’ of shale development—is important because of their role in shaping future policy decisions both in North America and in other parts of the world. Short and Szoulucha (2017) show that harm and ‘collective trauma’ in response to proposed shale gas operations can occur even before any actual drilling occurs. Another key element they found from studies of citizens’ perspectives in Lancashire, UK, was an often-expressed perception of lack of representation, and lack of trust in the regulatory and planning processes—arguably important in the development of a new industry (Short and Szolucha, 2017). However, data on these concerns is lacking on the attitudes of the public in China, with the world’s largest shale gas resources (EIA 2015a, EIA 2015b).
The importance of understanding public perspectives is in part due to the influence on policy of public views, the potential for psychological or social impacts on the public and the potential for lack of trust in decision makers (Short and Szolucha, 2018). Research has highlighted the importance of assessing public opinion (Davis and Fisk, 2014), as well as the divergence in public opinion across regions and countries (Evensen and Stedman, 2016; Evensen et al., 2017) before fracking is approved. In certain states and countries, public opposition has shaped local and national fracking policies, such as in New York State (Aczel and Makuch, 2018) as well as with the French national ban, the ‘Loi Jacob’ (Geoffron, 2018). Furthermore, due to the potential for environmental risks, such as air and water pollution, seismic activity, climate change impacts, and health impacts among others (Finkel and Law, 2011; Howarth et al., 2011; Adgate et al., 2014, Werner et al., 2014)  there is a need for better analysis of risks as well as more robust regulation, and improved understanding of public perspectives towards shale development (Boudet et al, 2014; Whitmarsh et al., 2015; Israel et al., 2015; Willits et al., 2016).
In a recently published paper, Yu et al. (2018) explain that although China became the third country globally to achieve commercial development of its shale gas resources, the country still lacks ‘comprehensive’ analyses of the public’s perspectives and concerns regarding potential environmental impacts of shale gas operations, and, importantly, data on the local impacts. 
China’s Demand for Energy: Natural Gas


As China’s economy has expanded, demand for energy has increased dramatically (IEA, 2018). China has relied heavily on coal-fired power generation, resulting in rising production of greenhouse gas emissions (Bradsher and Friedman, 2018). For example, in 2018, China’s carbon emissions were greater than those of the USA and Europe combined, and ‘still rising’ (Bradsher and Friedman, 2018). Efforts to manage the resulting severe air pollution have led to a push to reduce emissions through substitution of gas for coal as its primary fuel for electricity (Huo et al., 2012). However, these efforts to mitigate air pollution have led to shortages of natural gas, and there is a continued reliance on imported natural gas, largely in the form of liquified natural gas from the United States among others (Jing, 2018). 


According to the IEA’s Gas 2018 report[footnoteRef:1], China is set to become the largest importer of natural gas in 2019, as “three major shifts will shape the evolution of global natural gas markets in the next five years – growing imports from China, greater industrial demand, and rising production from the United States.” (IEA, 2018). The report explains that while global natural gas demand grew by 3% in 2017, China’s demand for natural gas grew by 15%, comprising nearly a third of total world demand (IEA, 2018).  Further, this large increase in demand for natural gas is largely due to China’s efforts to improve air quality through conversion of coal to gas boilers in both residential and industrial sectors, leading to an ‘unprecedented’ increase in China’s liquid natural gas importation (IEA, 2018).   [1:  https://webstore.iea.org/market-report-series-gas-2018] 

 
 
Natural Gas Shortages

China’s first commercial shale gas production operation began in 2014 by China Petroleum and Chemical Corporation—also known as Sinopec—the world’s largest fossil refiner, in the Fuling shale field (Fan, 2017). Located in Chongqing, the Fuling shale field has proven reserves of shale gas exceeding 600 billion cubic meters (Fan, 2017). In 2017, the Fuling field hit record levels of shale production, generating over 6 billion cubic meters of shale gas according to Sinopec, (Mengjie, 2018). Chongqing is now the largest shale field outside North America, and the largest area of commercial development with production of over 15 billion cubic meters by 2017 (Mengjie, 2018). According to Xinhua news agency, 3 billion cubic meters of shale gas provides energy equivalent to the burning of 6 million tonnes of coal and is argued to have a potential reduction of 4.2 million tonnes of CO2 emissions (Mengjie, 2018). However, although there is potential to reduce CO2 emissions through replacement of coal with natural gas, there is also potential for more concentrated impacts in the areas close to shale extraction sites, and environmental and health impacts which may threaten the livelihood of local communities (Lin, 2018). 

But China’s natural gas resources have recently faced demand that put a severe strain on the developing industry. Early in 2018, China experienced severe problems with supply of natural gas, with estimates of shortage ranging from roughly 5 billion cubic meters to over 11 billion cubic meters, leaving thousands of citizens in rural areas without gas for heating (Jing, 2018). Reports of widespread natural gas shortages have led to a debate over whether the transition from coal to natural gas is the correct approach to manage China’s air emissions and improve air quality. 

While there is potential to reduce carbon dioxide emissions (Mao et al., 2005, Gunningham, 2014, Chang et al., 2014), China’s transition to natural gas from coal has arguably exposed issues with the way the change in methods of heating has been implemented. In 2017, Beijing had one million suburban homes transition away from coal to electric heating, which led to an increase of roughly 10% increase on Beijing’s power grid maximum load (Jing, 2018). Jing explains in The Diplomat (2018) that in replaceing coal heating stoves with other, lower-emission methods of heating, there were “cases where local officials have arbitrarily demolished existing systems without first securing new sources of heating,” leaving rural villagers without adequate heating. Jing further quotes UCLA School of Law’s Alex Wang, that a drawback of these ‘campaign-style’ efforts to reduce air pollution and particulate matter is the potential risk that “policies are implemented in inappropriate, even abusive, ways as local governments clamour to meet political targets” (Jing, 2018). This, in turn, has led to increased demand for natural gas, and a national interest in exploiting shale gas in order to meet targets of transitioning from coal to natural gas for heating (Jing, 2018; Yu et al, 2018).

Public Attitudes in China

According to Sher and Wu (2018), while China has become one of the largest producers of shale gas, very little is known about the impacts of shale gas and how fracking impacts local communities, as well as how the public views shale gas extraction. More specifically, there is a need to understand public attitudes towards shale gas and hydraulic fracturing, particularly in light of the potential environmental and health impacts and in order to improve communication of risks (Boudet et al., 2014, Clarke et al., 2015). Furthermore, there is a need to fill gaps in the available research in English, as it can be argued that there is miscommunication with respect to China’s outlook towards shale gas. For example, two news reports from Western media from nearly the same day in 2014 had quite opposite reports: a press release from the Economist (Economist, press release, 2014) claimed “China drastically reduces its ambitions to be a big shale-gas producer” while a Reuters time reported the opposite: “Drilling furiously: Chinese energy giants turn upbeat on shale gas” (Zhu, 2014). Furthermore, a review of existing literature on shale gas in China tends to focus on the potential opportunities for development, while underlining the potential environmental risks and experiences of other countries at various stages of shale gas development (Gunningham, 2014, Zhang et al, 2017, Yu et al., 2018). There is similarly a need to develop better research on specific information on the policies, environmental issues, and public opinions in China, as well as on the particular impacts in local communities. 

These examples illustrate the lack of clarity on how the Western media interprets or reports on shale gas in China. Thus, if there is a clear potential for misunderstandings and miscommunication on country-wide policies and national outlook, there is an even greater need for better communication on more nuanced issues such as concerns and perspectives of local communities—particularly those in more rural areas or without access to Western media. 

Repression of Environmental-Based Challenges in China 
The China Regulation on Open Government Information (ROGI), according to Chen (2016, p. 80) represents “a milestone for a country with an ingrained history of secrecy and is also a significant event in the global expansion of Freedom of Information (FOI) laws”. Chen further adds that “the Regulation implicitly confers upon citizens a right of access to information held by governments at all levels and, furthermore, allows citizens to enforce that right through the courts. It is this general and enforceable right that renders the new transparency regime remarkably different from the incremental reforms of open government that have been introduced since 1978, the beginning of China’s reform and opening up policy.” (Chen, 2016, p. 80-81).

Furthermore, Chen (2016, citing Wahong and Peng, 2014) provides an example of legal activism and water pollution in China, so it appears that there is progress being made in relation to environmental accountability in the nation. Conversely, Chen (2016) points out that there have been instances where the “stability-overrides-all” mentality has been employed to stifle environmental protests, often a result of “suspected malfeasance or non-performance of statutory duties by government agencies” (Chen, 2016). 

Need for Further Research: Local Impacts

Lin (2018) argues that unless China can enact and enforce robust regulations specific to unconventional gas development, efforts to reduce regional air pollution through development of shale gas resources “may shift health, safety, and environmental risks to rural areas where shale is being developed and threaten the livelihoods of local communities” (Lin, 2018, in Gamper-Rabindran, p. 267). Therefore, there is a need to focus on perspectives of local residents due to the potential for more concentrated negative impacts in the areas adjacent to ‘fracking’ sites (Lin, 2018). 

Furthermore, the perception of local citizens and the degree to which they feel their concerns are being addressed and included in the decision making processes has been demonstrated to impact their degree of support for shale gas (Bradshaw and Waite, 2017). For example, Bradshaw and Waite (2017, p. 29) explain that, in the context of the UK’s public opinions to shale gas extraction, a study by Williams et al. (2015) examined perceptions and found that the debate was “too focused on economic issues at the expense of other areas of importance”, which resulted in a myopic outlook within the natural gas industry “that is likely to have negative impacts on environment and society” (Bradshaw and Waite, 2017, p. 29). 

Furthermore, Bradshaw and Waite (2017, p. 29) continue that Williams et al. (2015)

“…identified four key areas where public perceptions and institutional framings of hydraulic fracturing for shale gas are not aligned. These are: trustworthiness, inclusivity, somnambulism and epistemological pessimism. Participants raised concerns about trustworthiness in relation to institutional and governmental actors involved in the industry. Like-wise, in relation to inclusivity, participants felt that greater consideration should be given to democratic decision-making and the two-way nature of public engagement, so that the public feels included in the decision-making process.”
While there is arguably a need to engage the public in decision making processes and enable further engagement with researchers and scientific experts as well as policy makers and industry, the issues regarding air quality and methane emissions are complex and there is still an ongoing debate among experts with regards to the relative contribution of shale gas as compared to coal (Konschnik and Jordaan, 2018; Boothroyd et al., 2016). Above all, there is a need to evaluate the relationship between public opinion research and what the scientific community at large believes, both when there is scientific consensus, and particularly, with more disputed or contentious issues. 
Lin (2018, in Gamper-Rabindran) explains that the government as well as the oil and gas industry and the Chinese media have represented shale gas as a “clean energy source” in order to replace coal. Additionally, both this positive portrayal and the lack of reports on negative impacts of shale development in local communities combined with the pressing need to address China’s urban air pollution from burning of coal has “led the general public to regard shale gas as a clean fuel source.” (Lin, 2018, in Gamper-Rabindran p. 293)

Recent Studies Highlight Gaps in Available Data

Recent studies have highlighted the paucity of literature on public perspectives in China (Sher, 2016; Sher and Wu, 2018). Greater information on public opinion is important both because it can influence and shape the future of regulations, such as with the French ban on ‘fracking’, which was largely due to public pressure (Geoffron, 2018). Additionally, public protests in the UK, which began in 2011 due to concern over earth tremors, have also impacted development of shale gas (Bradshaw and Waite, 2017). Thus, better understanding of perspectives and concerns of the local citizens and the wider public is key to improving communication and engagement between all stakeholders (Aczel and Makuch, 2018).  Sher (2016) has shown that most local residents in Sichuan and Chongqing provinces were in support of shale gas development, citing economic benefits. Although local communities in rural China demonstrated a greater degree of support for shale gas development than research conducted in other countries, Sher’s finding regarding the reasoning behind support or opposition parallels reasoning found in research on public perspectives towards shale gas in other countries. For example, Thomas et al. (2017), in a review of 58 articles related to perceptions of hydraulic fracturing in Canada and the United States, showed that views on shale development were divided on whether the potential benefits outweighed the risks, but the perceived benefits were identified largely as economic, while perceived risks were environmental and social.

In their recent study, Yu et al. (2018) evaluated risks perceived to be associated with development of shale gas in China’s Changning-Weiyuan area of the Sichuan Basin, through surveying 730 participants. They found that 86% of respondents reported believing that shale gas operations cause over 3 types of harmful impacts, where the most frequently cited were noise, seismic or geological impacts, and contamination of underground water sources. However, in contrast to this preliminary research conducted in Beijing, Yu et al. (2018, p. 132) found that generally, “Chinese local residents’ subjective risk perceptions of the environmental negative impacts of shale development are still relatively mild. While respondents do perceive them, their ratings on their extent are generally not that severe. Those who trust petroleum companies have even lower perceptions of risk. Less than 40% of respondents reported being informed by government agencies or petroleum companies about the nature of shale gas development.” 
Furthermore, Yu et al. (2018, p. 133) conclude that “it is crucial for authorities to communicate extensively with local residents to increase awareness of the negative impacts of shale gas extraction and to enhance their knowledge of shale gas, for them to better understand the exploration process going on around them. As part of this, the authorities and petroleum companies must communicate effectively with local residents in ways that recognize both cultural differences and residents’ individual characteristics.
We have also learned significant and interesting China-specific phenomena in this survey. Of respondents who say that risks of shale gas development outweigh benefits, still only a minority, 36.6% of them, say they are against shale gas development. There is thus an apparent clash between Chinese local respondents’ attitudes towards shale gas development and their perceptions of risks and benefits. More than 85% of respondents say that both central and local governments are responsible for managing potential risks. Some 90% of those respondents meanwhile express trust in the central government, while only 75% of those respondents have fair or higher trust in local governments, which they have perhaps been able to observe more closely.” (Yu et al, 2018, p. 133). 

Related Research

Studies in other countries including the United States find that perceived risks tend to be related so social or environmental impacts (Weigle, 2011, Williams et al., 2015), including impacts on water supply; increased traffic; and ‘unfairness’ and ‘inequitable risk/benefit distribution’, while perceived benefits tended to be economic, such as potential boosts to the economy and job creation (Thomas et al., 2017). 

In a 2016 study (Sher, 2016) residents of two rural villages in the Chingqing and Sichuan provinces of China were interviewed, and responses were found to diverge from studies on public perspectives of shale gas in western countries:

“Respondents pointed out both the positive and negative impacts of the development. Positive impacts such as economic improvements through lease payments and infrastructure improvements through the increase in government tax revenue were important to the local community. Respondents were drawn to the positive economic benefits as many of them earned minimal incomes as farmers. They were delighted to see significant economic transformations in their villages. Apart from the positive impacts, negative impacts such as water shortages and air pollution were also reported by my respondents. However, the respondents did not find these negative impacts disconcerting. In summary, respondents did not oppose shale gas development in spite of the great environmental impacts because: 1) they were drawn by the significant economic benefits; 2) they have been able to adapt to the negative impacts through government intervention; and 3) they have low awareness of the potential danger of fracking.” (Sher 2016, p. 42) 

Sher’s study attempted to explain the differences when compared to Western counterparts, finding that although there was some reporting of potential risks, the respondents in the study more frequently expressed support (Sher, 2016). Sher’s (2016) interviews of the two villages in Sichuan province and in Chongqing showed that residents were affected both positively and negatively, but that despite the negative impacts, residents indicated their support for shale gas extraction. The key reasons for support, in spite of the negative impacts, are 1) ‘low environmental awareness’, 2) economic incentives--more ‘active support’ related to perceived views of economic benefits, and 3) due to political pressure, where more ‘resigned support’ was linked to ‘hope for prosperity’ and ‘political pressure’ (Sher, 2016). Sher (2016) also explains that many scholars in China suggest that citizens may feel “intimidated” by the central government (Wang 2005; Wu and Wilkes 2016) and are thus more likely to express positive attitudes or support towards the government and therefore activities proposed by the government. 
Sher (2016) also sheds light on challenges in the research conducted—although fluent in Mandarin Chinese, the author was not fluent in Sichaunese, the dialect spoken by the majority of villagers he interviewed, and hired a local university student fluent in the dialect to be his assistant. Sher explained that his assistant played an essential role in the research as he “understood the local culture and was able to establish trust between villagers and our team. Without the presence of my assistant, local people might have been hesitant to talk to me. During the interview, some respondents asked my assistant multiple times if I was a ‘spy’, as I do not speak the local dialect and look different from the local people. Through my assistant’s fluent Sichuanese, our team was able to establish trust with villagers, who were thereafter willing to be interviewed” (Sher, 2016, p. 26). 


Preliminary Research Results and Limitations: Beijing

To better understand the context surrounding shale gas development in China and the public’s opinions of the proposed industrial development, we conducted semi-structured interviews during a research visit in Beijing. The preliminary research was conducted in English (with the aid of a Mandarin-speaking university student) and nearly all of the respondents were university educated or current university students, with likely higher levels of awareness of the science of environmental issues, and therefore an inherent education ‘bias’ as compared to rural villagers generally without university education. Furthermore, as this study was conducted in Beijing, it can be hypothesized that due to issues of pollution and the need for energy, all respondents showed higher-than-average levels of environmental awareness and expressed concern over pollution.

Interview Responses

Also of note is that expression of positive sentiments or support for shale gas were frequently linked to the growing need for energy and the recent restrictions on coal. Of the 36 respondents (20 female and 16 male), 13 respondents explained that they did not support shale gas development, 6 expressed support, and 9 explained that they were aware of the issues but did not support or oppose. 8 had not heard of shale gas extraction. 

The main concerns mentioned, in order of frequency, were: impacts on general environmental quality; contamination of water and/or amount of water used; emissions (e.g. greenhouse gases) or air pollution; and health issues. The main benefits cited, in order of frequency, were: good as a replacement for coal; potential economic or development benefits; advancement of research; and advancing a new technology/industry. Some respondents who were neither opposed to nor against shale gas development expressed both concern over impacts and acknowledgement of potential benefits.

It is also important to note that 21 of the respondents were university students or researchers, and 29 either had university degrees or were in the process of completing one. Therefore, while the results are not representative of wider Chinese society or of Beijing, a majority of respondents interviewed were opposed to shale extraction, and expressed more overall concern about environmental issues as compared with the respondents of Sher’s (2016) study of rural villagers. 

Table 1: Support or opposition to shale gas development and main benefits or issues of concern:

	Main positive issues mentioned: 
	Potential economic benefits/ development : 9
	Good replacement for coal: 10
	Advancing technology/ new industry: 2
	Advancing research: 3

	Main concerns mentioned:
	Volume of water used/ contamination: 11
	Emissions or air pollution: 10

	General environmental quality: 12
	Health issues: 8

	Support or opposition (one answer per respondent):
	Opposed to shale development: 13
	Support shale development: 6
	Neither support nor oppose: 9
	Not familiar with technology: 8



Total number of positive issues mentioned: 24 
Total number of negative issues or concerns mentioned: 41 (some respondents mentioned more than one main concern)

Preliminary Findings: Discussion

The preliminary findings also seem to make sense given the relatively higher level of ‘environmental concern’ expressed by respondents living in Beijing, a city with significant air pollution issues, and many of whom were either students at or involved with Tsinghua University, a science and technology institution, as it is understood that urban university students likely have more access to information on environmental issues and particularly issues related to energy and unconventional gas extraction. This is evidenced by the fact that only 8 out of 36 respondents had not heard of shale gas extraction. 

The responses to the preliminary Beijing interviews differ from Sher’s (2016) findings—while many respondents expressed concern over air pollution, most respondents were not as optimistic or willing to accept shale gas (Sher, 2016). This may be due to two potential issues significantly skewing the data sample: first, the interviews were conducted in English, and many of the respondents had studied abroad, and therefore had access to data and media regarding the negative impacts of shale gas as seen in other countries. And secondly, many discussants were part of an environmental group and thus had high levels of ‘environmental awareness’ and engagement, ad were therefore more likely to support renewable energy options in place of fossil fuel development. 

Interestingly, over half of our respondents referenced concern over air pollution and carbon dioxide, frequently citing particulate matter as a key concern from fossil fuels, and particularly coal. Some also questioned the potential for CO2 and other pollutants from shale gas extraction processes. Another concern frequently expressed was the extensive water used in hydraulic fracturing. While concern over water is a commonly-cited issue (both in this research and in other studies in China as well as other countries including the USA, UK, and France (Thomas et al., 2017; Fleming, 2013) there is arguably greater stress on water resources in China as compared with the US (Farah and Tremolada, 2016; Yang et al., 2013). Additionally, studies show that environmental risks of shale gas development in China shows that environmental impacts, such as impacts on water, air and ecosystems; as well as negative social impacts, such as community and habitat fragmentation, are likely to be ‘significant’ on rural villagers, further underscoring the need for further research on local impacts and public perspectives in China (Krupnick et al, 2014; Kojima, 2016). 

However, while the findings of our preliminary research clearly highlight the lack of available data on public opinion--perceptions of negative impacts of shale gas and perceived benefits—our findings diverge from Sher and Wu (2018)’s discovery of both “active and resigned support”, depending on if local rural residents prioritize politics or economics. Interestingly, this preliminary research found less overall support for shale gas and greater awareness of the potential impacts as compared to studies of rural villagers, perhaps also highlighting both a need for further information in rural verses urban and university-educated respondents, as well as a lack of access to information in public areas or a greater degree of hesitance to express political dissidence. 

This research also differs from Lin (2018)’s findings that many seem to view shale gas as a ‘cleaner’ energy source. While some respondents in this study’s preliminary research seemed to view shale gas as a better or cleaner alternative to coal (in line with Lin, 2018 findings), most had heard of the environmental and water issues cited from various studies in the USA or media reports, and voiced concern over these issues. Therefore, the importance of access to information is underscored in this preliminary research findings, as there can be a variation in the way citizens view alternative sources of energy. Furthermore, additional research into how the public views shale gas and its perceived risks and benefits is necessary. 

Need for future research

While there continues to be debate regarding the potential costs verses benefits of shale gas extraction, there is a clear need for further data regarding the public’s views towards proposed shale development. As other countries begin to develop—or decide not to develop—their own shale resources, it is particularly important to have research highlighting the public’s outlook on the impacts and potential benefits, in order to better engage wider publics and encourage participation in decision making. In China, there is a need for further research on the public’s opinions to the country’s shale gas development, and a particular need for research reported in English, so that other countries may learn from the Chinese experience. This research is the beginning of a more extensive project, and it is the author’s hope that further research will become available in English as China progresses with development of shale and other energy technologies. The findings outlined in this paper both underline the need for further data and serve as the basis for continued research.
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