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How Do Incentives Influence Local Public Support for the Siting of Shale Gas 

Projects in China? 

 
In 2016, China became the third largest producer of shale gas in the world. The Chinese central 

government has been supporting shale gas development since 2011. There are hopes that shale 

gas development, along with major efforts in renewable energy systems, can bring a fundamental 

change in the nation’s current coal-dependent energy system.  

 

Numerous challenges have slowed implementation including resistance to development of the 

industry by local residents living near shale gas sites. A significant body of research has 

examined the effectiveness of incentives in changing risk perceptions and attitudes toward the 

siting of industrial projects in the Western context. The present research identifies whether 

governmental incentives increase the extent of local support for shale gas projects in the Chinese 

context.  Specifically, this paper strives to study two types of incentives: direct compensation to 

households bearing the potential negative impacts of shale gas projects and, household 

compensation accompanied by allocation of a portion of the shale tax revenues to local 

communities where the development occurs. 

 

An online survey with an embedded experiment was designed and conducted in August 2016 in 

five Chinese provinces where there are current or future shale gas projects. The experiment shows 

that household compensation alone or in combination with community reinvestment significantly 

increases local support of shale gas projects. Further, we found that the respondents most likely to 

be supportive after the experimental treatments are those who are young, more highly educated, 

have higher income, and perceive themselves as living close to a project. This research sheds 

light on how incentives might help contribute to resolution of siting controversies or prevent the 

onset of such controversies.    

 

Key words: shale gas; attitudes toward energy development; household compensation; 

community reinvestment; experiment. 
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Introduction 

 
The rapid growth in energy demand, coupled with concerns about local environmental quality, 

energy security and climate change have led China to develop its shale gas resources. China has 

the largest technologically recoverable shale gas resources in the world, but development is at an 

earlier stage compared to production in the United States. In the past decade, production has 

increased at an exponential rate, from zero in 2009 to 0.1 billion cubic meters (bcm) in 2012, 

1.247 bcm in 2014 and then 4.471 bcm in 2015. In 2016 shale gas production increased 76.3 

percent over the 2015 level to a record 7.882 bcm, elevating China to the position of third largest 

shale gas producer in the world, after the US and Canada (Ministry of Land and Resources of the 

People’s Republic of China 2017). At this time, exploration and extraction activities are mainly 

located in the Sichuan Basin of China (Hu et al. 2016). 

The Chinese central government has strongly supported shale gas exploration and 

development. Fiscal incentives and exemptions from taxes have been available since 2011. In 

2018, the central government cut the resource tax on shale gas production by 30 percent. Shale 

gas development is a priority because it is perceived as helping China’s energy system transform 

from dependence on coal to a cleaner energy system.  

 Prior studies have focused on the geological and technological aspects of shale gas 

development (Ding et al. 2016; Guo et al. 2016; Liu et al. 2015; Pi et al. 2015; Wan, Huang, and 

Craig 2014). Little systematic research has been done regarding public opinion on shale gas 

development in China. In addition to these academic investigations, there has been limited 

reporting in the media of the social impacts that new development may pose to inhabitants living 

near development areas.  Some local news stories reveal the sentiments of people toward 

development, including one piece that covers local opposition in Sichuan that led to a temporary 
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halt to operations.  However, there are no rigorous scientific studies in the literature that reveal 

attitudes toward shale gas among the general population in China. This paper begins to fill this 

gap in the social research by studying the breadth and basis of local residents’ attitudes toward 

shale gas development in China. 

Specifically, this paper examines whether incentives, including household compensation 

and community reinvestment, increase local residents’ support for shale gas development.  

Local attitudes toward energy infrastructure have been studied previously in both the siting 

literature and the risk analysis literature. The “Not in my backyard” (NIMBY) syndrome was 

first proposed to describe opposition to locally unwelcome facilities that are generally favored at 

a societal level. The NIMBY literature has produced somewhat simplistic explanations of the 

phenomena of local opposition (Rabe 1991; Kraft and Clary 1991; Kunreuther, Linnerooth-

Bayer, and Fitzgerald 1996; Short and Rosa 2004; Freudenburg 2004; Boholm and Lofstedt 2013; 

Alcorn, Rupp, and Graham 2017). Public irrationality, annoyance, and self-interest explanations 

for the NIMBY syndrome lack empirical evidence (Freudenburg and Pastor 1992). Attitudes 

appear to be related to the broader siting system, which can create or exacerbate opposition, thus 

stimulating interest in studies of the decision making processes concerning unwelcome facilities 

(Aaen, Kerndrup, and Lyhne 2016; Freudenburg and Pastor 1992). This paper contributes to this 

knowledge base about the motivation for local opposition by studying the effect of providing 

financial incentives to local residents and how it affects their attitudes toward a hypothetical 

shale gas project. Using an experimental method, we observe how the nearby public reacts to 

incentives, and how residents balance the perceived costs and benefits of nearby shale gas 

projects. If incentives increase local support for shale gas development, the implication is that 

local opposition is not rooted in irrationality or ignorance. As incentives provided to households 
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affect attitudes, it would seem that self-interest considerations are an important piece of the 

puzzle.  A strength of the experimental method is that it isolates the effect of incentives and 

avoids factors that might confound the effect of government-sponsored incentives on local 

attitudes towards potentially unwelcome energy facilities.  
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natural gas currently plays a small role in China’s energy mix, the central government plans to 

increase natural gas consumption from 5.9% of total energy consumption today to 10 percent by 

2020 and 15 percent by 2030  (Ministry of Land and Resources of the People’s Republic of 

China 2017). Shale gas development is currently relatively uncontested in China compared to the 

situation in Europe and some US states (e.g., New York), where opponents to development have 

persuaded some governments to enact moratoria over industry objections. 

Several factors contributed to the Chinese central government’s decision to develop shale 

gas resources.  China was aware of  the technological innovation occurring in North America and 

saw this innovation as a strategy to address the country’s long-standing desire to reduce the 

country’s dependence on energy supplies from foreign countries (Hu and Xu 2013). In addition, 

the central government regards shale gas as a clean and efficient energy source.  Thus, shale gas 

is, a key part of the national strategy to reduce  the country’s heavy dependence on coal, thereby 

mitigating both the local and global environmental damages that result from using coal (State 

Council of the People' Republic of China 2014). Shale gas development is also seen as a 

promising tool of local and national economic development, as explained in The 13th Five-Year 

Plan for Shale Gas (National Energy Administration 2016).  

The central government’s aspirations for shale gas development have been backed by 

significant government incentives for production activity.  A fiscal development subsidy of 0.3 

yuan was made available from 2016 to 2018, declining to 0.2 yuan from 2019 to 2020 (Ministry 

of Finance and National Energy Administration 2015). Exemptions were also authorized from 

two types of government fees and tariffs typically applied to natural resource activities, including  

tariffs on sales of equipment imported for shale gas development projects (National Energy 

Administration 2013). The central government also spent over 13 billion yuan (1.9 billion US 
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dollars) in 2015 and an additional 8.79 billion yuan (1.3 billion US dollars) in 2016 prospecting 

for shale gas (Ministry of Land and Resources of the People’s Republic of China 2017). 

While the central government has strongly supported shale gas development, a number of 

challenges have slowed development. The biggest technical challenge is the complicated 

geological conditions that exist in China. This challenge can be partially offset by drilling deeper 

and, by utilizing more advanced technologies than have often been used in North America (Pi et 

al. 2015; Liu et al. 2015; Zhao and Yang 2015). As a result, China’s shale gas industry will 

require more technological innovation to lower the costs of drilling (Tian et al. 2014). Other 

obstacles to development include a shortage of water, which is a necessary component in the 

development  process, particularly for hydraulic fracturing of wells; insufficient infrastructure 

(e.g., pipelines) to deliver shale gas to markets; a less competitive energy market, which 

attenuates incentives for innovation; and government-regulated natural gas pricing, which 

curtails the profitability of development (Hu and Xu 2013; Zhao and Yang 2015; Wan, Huang, 

and Craig 2014; Graham, Mitchell, and Rupp 2013). 

Prior literature on the challenges of shale gas development in China has focused on the 

technical and economic aspects and overlooked potential societal factors, including attitudes of 

local residents toward shale gas development. The activities associated with shale gas 

development can be regarded as a potential NIMBY “facility”. Two of the areas in China with 

extensive shale gas resources are the Sichuan Basin and the Yangtze Platform. In contrast to 

some of the rural environments in the US (e.g., North Dakota and north central Pennsylvania), 

the Sichuan and Yangtze locations are densely populated and extensively farmed. Many drilling 

sites are located close to residential areas. For example, drilling sites in Maoba, a village in 

Sichuan, are within 360 feet of residential homes. Local residents complain about noise pollution, 
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dust and other environmental concerns. After Shell started preliminary exploration in the 

Sichuan region in May 2010, the company lost 535 days of work across 19 wells due to 

“spontaneous village-based blockades” or requests from the local government to halt operations  

(Spegele and Scheck 2013). In addition, unlike landowners in the US, Chinese residents do not 

financially benefit from leasing-related signing bonuses or royalty payments because the central 

government owns the land and minerals that lie underneath farms, residential homes and 

apartments. Nor are local governments in a good position to provide incentives or compensation 

to local residents because there is a waiver of the natural resources tax on shale gas development, 

a tax that might otherwise raise revenue to support local compensation and incentives.  In an 

unusual arrangement,  State-owned Sinopec (China Petroleum and Chemical Corporation) did 

give a 1% stake in its Fuling unit to local government investment firms to enhance community 

development, and this provision may have provided local officials with stronger incentives to 

support Sinopec’s shale gas development (Spegele 2016).  Nonetheless, such local incentives are 

not standard practice in China.   

 However, as stated earlier, even without local compensation and incentives, shale gas 

development has been popularized as positive for the public because it produces clean energy 

that will contribute to China’s green energy transformation.  It is also seen as contributing to 

economic development and energy security.  

Based on the North American and European experiences, public opinion (including 

attitudes toward positive and negative impacts) plays an important role in shale gas development 

(Graham, Rupp, and Schenk 2015). While local opinion influences the Chinese government in 

different ways than are typical of Western democracies, where the general public can directly 

influence policy making through voting, the Chinese government is known to be highly sensitive 

Page 7 of 39

URL: http://mc.manuscriptcentral.com/rjrr

Journal of Risk Research

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review Only

 8

to public opinion, at least in some policy situations (see Zhong and Mol (2008) and Yang and 

Calhoun (2007)). The Chinese public makes use of the internet, engages in networking, and self 

organizes protests that may include over 100,000 residents (e.g., an anti-pollution petition in 

Baoding, Hebei). Such protests resulted in the resignation of the director of the Environmental 

Protection Agency. Indirect effects of public opinion on public policy in China through the 

media have been demonstrated as well (Luo 2014).  

In contrast to the controversies about shale gas development in some regions of the US 

that have led to moratoria (e.g., the State of New York), the coverage of shale gas in official 

Chinese media and the mass media is typically positive and supportive. For example, Renmin 

ribao (People’s Daily), one of the most influential official newspapers in China, published 372 

articles that mentioned shale gas development in the text (keyword “shale gas”) from 2010 to 

2017. Fifty-one of the 372 articles contain “shale gas” in the title and a majority of them (41 of 

51) mainly discussed environmental, economic, and/or energy independence benefits of shale 

gas development. When we searched “shale gas” in sina weibo (Chinese twitter), the most 

popular micro-blogging website in China, we found 603 tweets in total from October 2013 (the 

earliest record in sina weibo) to 2018. Most tweets were reposted from verified users 

(governmental users, scholars, industries, non-governmental organizations) and a majority of 

tweets indicated support for Chinese shale gas development.  

The discussion about shale gas development in both traditional and social media is not as 

intensive and controversial as the US. One reason might be that shale gas drilling activities are 

happening only in less developed areas in Sichuan and Chongqing and have not yet generated 

wide attention by the general public. As a side note, we did find fourteen tweets that were 

concerned about the potential negative impacts brought by gas extraction. One tweet from a 
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resident from Yongrong, Chongqing, complained about a drinking water contamination issue due 

to nearby drilling activity.  

There are no publicly available representative public opinion surveys on shale gas 

development in China to our knowledge. We found one small qualitative study that involved 

interviews with 17 villagers from Sichuan and Chongqing where shale gas drilling is actively 

conducted (Sher 2016). Villagers had little awareness of the process of shale gas development. 

The most frequently discussed environmental impacts were water pollution (residents who lived 

within 100 m mentioned “black water” in their water well), water shortage, air pollution and 

noise pollution. In addition, those who leased land for shale gas development mentioned soil 

pollution because the top fertilized soil was damaged when returned. However, interviewees did 

not think that it was the shale gas development that caused water pollution and/or water shortage 

but rather a natural disaster. They also believed that the local government had responded 

promptly and that the water problem was not a major concern. On the positive impact side, 

interviewees pointed out a few economic benefits that they had experienced. For example, those 

who leased land had a significant income increase due to receiving lease payments (about $600 

per acre of land annually). Interviewees living in Jiaoshi, Chongqing, reported more economic 

benefits due to the larger scale of development and more job opportunities in restaurants and 

hotels compared with interviewees living in Xinchang, Sichuan is a region where the 

development is on a smaller scale and at an early stage. All interviewees mentioned 

improvement in local infrastructure, e.g. roads. The author concluded that while interviewees 

cited both environmental and economic impacts of shale gas development, the villagers were less 

concerned about the environmental impacts since they usually rely on the government to get 

information and these impacts are not widely discussed by the government.  
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 While large-scale scientific public opinion studies of shale gas development in China 

appear to be virtually non-existent, we found plenty of research on local acceptance of other 

energy facilities. Local opposition to siting energy facilities has become a pressing social issue in 

China (e.g. local protests against a nuclear waste reprocessing facility siting in Lianyungang 

(Hioe 2016), street protests against a paraxylene production facility siting in Jiangmen and 

Shanghai (Ruwitch and Stanway 2012), and street protests against a petrochemical plant in 

Kunming (Duggan 2013)). Scholars have proposed a variety of ways to solve the conflicts, 

mostly focusing on institutional approaches (e.g., building collaborative governance) and 

enhancing procedural justice (He 2016; Hu, Sun, and Chan 2013; Sun 2015). As the tension 

between local villagers and drillers intensifies, local opposition to shale gas drilling may become 

a more widespread social issue.  

Previous Literature 

NIMBY Syndrome 

The “Not in my back yard” (NIMBY) reactions describe
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studies about NIMBY reactions into three perspectives:  public irrationality, public selfishness, 

and public prudence. Public irrationality refers to zero tolerance of risk from local residents or 

unreasonable fear of risks. The psychometric framework has been characterized as empirical 

research supporting public irrationality, but the relevant empirical work provides little direct 

support for the perspective of public irrationality and does not provide strong evidences for the 

perspective of public irrationality as the primary explanation for opposition to a project siting 

(Kraft 2000; Kraft and Clary 1991; Dunlap and Olsen 1984; Slovic, Flynn, and Layman 1991). 

Public selfishness implies that local residents will oppose locally unwelcome facilities due to 

their self-interest (e.g., fear of reduced property values). The results from prior empirical work 

on this topic are mixed (Kunreuther and Easterling 1996; Kunreuther and Easterling 1990). 

Public prudence implies that the general public lacks information and familiarity with a 

technology. Providing more information and communication between specialists, policy makers 

and the general public will reduce public opposition to a technology. As appealing as this 

perspective may be, there is not a rich literature showing that communication reduces local 

opposition(Freudenburg and Pastor 1992).  Overall, the possible explanations for local 

opposition are variable and the literature is mixed on what factors can change attitudes. 

 One limitation of the prior literature is that researchers may implicitly assume that there 

is only one motivation behind the local opposition. Yet it is possible that people are motivated to 

oppose an infrastructure siting proposal because of several major reasons, some involving 

selfishness, some involving conceptions of the public good (e.g., fairness or equity), and some 

rooted in insufficient information or knowledge.  

Rather than focus on a single explanation, scholars have suggested a broader system-level 

approach that explores the social-psychological processes that shape local opposition (Aaen, 
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Kerndrup, and Lyhne 2016; Freudenburg and Pastor 1992; Boholm and Lofstedt 2013). Our 

research contributes to this trend by studying the role of incentives in this broader framework.  

Incentives 

Incentives can be regarded as a factor that shapes the general public’s decision making 

process as well as a strategy that is implied by both the perspectives of public selfishness and 

public prudence. Incentives refer to making “payments” to those persons who are possibly 

negatively affected by a facility (Kunreuther and Easterling 1996; Been 1994; Liebe, Bartczak, 

and Meyerhoff 2017). The payments can take many forms including direct monetary payments 

or indirect forms of benefit, such as in-kind investments in schools, hospitals or other forms of 

infrastructure.  

While we study incentives generally, compensation can be thought of as a specific form 

of incentive related to the magnitude of expected damages.  Theoretically, compensation should 

be set at a level that can offset the expected negative impacts experienced by the residents.  In 

practice, compensation design is more complicated and its effectiveness is varied. Compensation 

schemes have been criticized as morally unacceptable because security and health are inherent 

human rights that should not be traded off for material goods (Elster 1991; Cass, Walker, and 

Devine-Wright 2010). In this paper, incentives are not framed as compensation for actual 

negative impacts but as compensation for any potential negative impacts or inconvenience.  

Prior studies of the effectiveness of compensation on support for the siting of specific 

facilities draw mixed conclusions (Frey, Oberholzer-Gee, and Eichenberger 1996; Kunreuther 

and Easterling 1990; Dunlap and Baxter 1988; Hank and Kunreuther 1999). Scholars have found 

that the effectiveness of incentives depends on the type of proposed infrastructure (Kunreuther 

and Easterling 1996). Compensation can be effective for siting facilities such as solid waste 
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landfills but do not work well for nuclear waste repositories because many residents feel that 

nuclear waste repositories will generate severe environmental and health risks (Kunreuther and 

Easterling 1996; Simon 1990; Portney 1991; Portney 1984, 2005). Scholars have also explored 

the role of moral considerations and the extent of the community’s trust in government 

(Kunreuther, Linnerooth-Bayer, and Fitzgerald 1996; Frey, Oberholzer-Gee, and Eichenberger 

1996; Jenkins, Maguire, and Morgan 2004). 

Recent studies have found that some types of compensation are effective in increasing 

local support for shale gas development.  For example, it has been found that incentives provided 

to the local community as a whole are often more effective in increasing local acceptance when 

compared to monetary incentives provided to individual households (García et al. 2016; Lo and 

Leung 2000). Paydar, Schenk, et al. (2016) found that incentives (especially reinvesting tax 

revenue from a shale gas project into local communities) significantly increase local acceptance 

for a hypothetical shale gas project while  Paydar, Clark, et al. (2016) found a positive 

association between tax revenue allocation to local communities and local acceptance for shale 

gas development. With little in the Chinese context to substantiate these findings from the 

Western context, this research fills a gap in the literature. 

 In addition, some prior studies report only an association between local residents’ 

attitudes and the types of compensation mentioned in a survey (Kunreuther and Easterling 1996; 

Kunreuther, Linnerooth-Bayer, and Fitzgerald 1996; Kunreuther, Slovic, and MacGregor 1996; 

García et al. 2016). Other scholars use the contingent valuation method to reveal willingness to 

pay (or willingness to accept) from the local public (Sun and Zhu 2014) or a choice experiment 

that provides different scenarios of a proposed facility and compensation (García et al. 2016). 

One problem with these methods is that factors that were not controlled by the research design 
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might influence the extent of local opposition to the siting scenarios. The present research design 

minimizes the potential confounding effect from factors other than incentives/compensation. 

Similar to some prior experimental designs, we provided background information about a 

hypothetical shale gas development project to all respondents. We randomly assigned 

respondents into one of three groups (one control group only receiving background information 

and two treatment groups each receiving one of two types of incentive information beyond the 

background information). The random assignment allows us to rule out confounding factors as 

much as possible and estimate the pure effect of incentives.  

 Lastly, prior studies tend to focus on local opposition from the perspective of the 

facilities, or the psychological factors, and/or the moral dimensions (Frey, Oberholzer-Gee, and 

Eichenberger 1996; Kunreuther and Easterling 1996; García et al. 2016). Few studies explore the 

interaction effects of government-sponsored incentives/compensation and socio-demographic 

variables. Prior US public opinion studies on shale gas generally find that female and minority 

respondents are less likely to support shale gas development than older people, and that 

conservatives are more supportive of shale gas development than liberals. There are mixed or 

insignificant effects of education, income, and distance from the site (Boudet et al. 2014; Clarke 

et al. 2016; Davis and Fisk 2014). With respect to the Chinese context, age, distance, and level of 

income have significant effects on support for shale gas development in most cases (Wu et al. 

2017; Yi et al. 2012; Guo and Ren 2017; He et al. 2014; Guo et al. 2015). Younger, less 

proximal, and higher income people are more likely to accept energy infrastructure in general. It 

is worth mentioning that the partisan factor, which is quite important in the American context, is 

not an issue in the Chinese context, where there is a single-party system. We expect that 

respondents of different ages, gender, levels of familiarity with shale gas, locations, and family 
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structures could have different reactions to incentives for shale gas development, and we explore 

those potential interactions. 

Methods and Materials 

Experimental design and hypothesis 

This paper assesses the impact of government-sponsored incentives on respondents’ support for a 

hypothetical shale gas project in their community through a survey-embedded experiment. 

Previous studies have shown that experiments embedded within a large sample survey can 

produce results that balance suitably a researcher’s interests in internal and external validity 

(Fehr et al. 2003; Schlueter and Schmidt 2010).  

 We randomly assigned respondents in each province to one control group (C) and two 

treatment groups (T1 and T2), respectively. Table 1 shows the distribution of respondents across 

groups in terms of major characteristics after randomization (gender, age, education, income, 

presence of children younger than 18 years old, perceiving living close to a shale gas site 

currently or not).  

 Respondents in the control group received only background information on the 

hypothetical shale gas project as shown below: 

‘Suppose that an energy company has determined that developing shale gas in your area is very 

promising. Several of the proposed sites are located within five kilometers from where you live. 

The gas production is expected to last for about 15 years. 

The developers of the project have obtained exploration/exploitation licenses from the 

Ministry of Land and Resources (MLR) after strict evaluation of the compatibility of land zoning 

laws and a demonstration that the project, if carried out properly, will not damage the 

environment. 

Page 15 of 39

URL: http://mc.manuscriptcentral.com/rjrr

Journal of Risk Research

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review Only

 16 

 Experience in other areas indicates that natural gas development could have both positive 

and negative impacts. Potential positive impacts can include job creation both in drilling and 

associated oil and gas industries and economic stimulus to the surrounding communities. 

Potential negative impacts can include use of large amounts of fresh water, an increase in truck 

traffic, damage to roads, decline in a community’s quality of life, and potential damage to the 

environment. Experts estimate that shale gas development will directly affect a small percentage 

of households living within five kilometers from the drilling sites.’ 

To avoid any confounding effect from the order of the stated positive and negative impacts in the 

last paragraph, we randomized the order of those statements within each of the three groups. 

 The two treatments were: (T1) information about household compensation paid directly 

to impacted families was provided, and (T2) information about reinvesting shale resource tax 

revenue back in impacted communities for infrastructure construction or tax cuts was provided.  

 Respondents in the first treatment group (T1) received the first treatment after being 

presented the background information on the project. The exact wording of the first treatment is 

shown below: 

‘These impacted households will be compensated for the impacts of development. The standard 

compensation will be 10 percent of annual household income every year until the production ends. 

The compensation will come from local resource tax revenue from shale gas development that 

will be paid by energy companies.’ 

Respondents in the second treatment group (T2) received a combination of two treatments after 

being presented the background information. The exact wording is shown below: 

‘These impacted households will be compensated for the impacts of development. The standard 

compensation will be 10 percent of annual household income every year until the production ends. 

The compensation will come from local resource tax revenue from shale gas development that 
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will be paid by the energy companies. In addition, ￥70 million from the gas tax revenue will be 

used on local infrastructure projects and services in all impacted communities every year, 

including the construction or repair of roads and bridges, educational facilities, health care 

facilities, parks and recreation facilities, or tax cuts for residents. This extra local expenditure will 

largely improve local infrastructure projects and services.’ 

T1 helps only households in the community that are directly impacted by shale gas development. 

That would typically include only a small fraction of the residents of a village, town or 

municipality (often residents living quite close to drilling activity). T2 is framed as helping the 

community as a whole through infrastructure investment.  

 While we have used the word ‘compensation’ in this manuscript to describe the 

community reinvestment monies for infrastructure (T2), those funds are not tailored in any 

specific way to the extent of damage that was (or might be) experienced by the community.  T2 

is not described to respondents as a form of ‘compensation’ for damages; they are simply 

community investment funds of the specified magnitude for ‘impacted communities’. 

 The first treatment condition – compensation of individually-impacted households for 

industrial development – is not prevalent policy but has occurred on an ad hoc basis in China. No 

official documents record the detailed standards or requirements for such compensation. Usually 

companies directly pay cash to residents who are living within a certain distance from the 

projects or companies transfer money to local governments to pay the individual residents (Ding 

2017). When it comes to shale gas development, Shell once compensated villagers for land use 

and other inconveniences in Maoba, Sichuan. One person who lost one mu – a Chinese field 

measure equal to about 7,500 square feet – would likely receive at least 8400RMB ($1,400) over 

two years in compensation. The payments were transferred to higher-level township 
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governments that then distributed them to village-level leaders, in some cases as cash (Spegele 

and Scheck 2013). T1 tells us whether household compensation in China increases local 

acceptance compared to no compensation. 

 The second treatment condition adds community compensation to household 

compensation. Generally, revenues generated through taxes and fees on energy development are 

reinvested at the provincial level or in the more directly impacted communities. Since the 

Chinese government waived the natural resources tax and compensation fees for the shale gas 

industry in 2013, in order to increase the shale industry’s profitability, the second treatment is 

not a current policy in China. T2 tells us whether adding community compensation to household 

compensation might provide additional local support.  The addition of community compensation 

could be a policy choice in the future, if the Chinese government levies resource taxes and fees, 

as is standard policy in North America.  Given sample size limitations (due to budgetary 

constraints), we did not add a separate arm of the experiment for community compensation alone.  

Adding community compensation to individual compensation was seen as a more policy-relevant 

issue than replacing individual compensation with community compensation (which is not 

seriously discussed in China).  

 After presenting the information, we asked respondents, given the information provided, 

whether they support or oppose the proposed shale gas development project in their area.  The 

intensity of opinion was measured on a six-point scale (from strongly support to strongly oppose).  

 We expect stronger support for the hypothetical shale gas project from respondents in the 

two treatment groups, compared with those in the control group, if the incentives are effective. 

Specifically, we expect to see an individual incentive effect that is calculated by subtracting the 

average attitude of respondents in the control group from treatment group one (T1-C); and a 
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combination effect of individual and community incentives by subtracting the average attitude of 

respondents in the control group from the second treatment group (T2-C). Even though we did 

not implement a separate treatment group to test the effect of the community reinvestment effect 

by itself, assuming additivity, we still can derive the community reinvestment effect on public 

attitudes by subtracting the effects of the two treatments (T2-T1).  

 It is worth mentioning that before the treatment information was framed in the survey, we 

presented a narrative description and a visual representation of the process of shale gas extraction 

to respondents. The wording of the narrative employs neutral scientific language. Then we asked 

the respondents their general feeling about shale gas as a way to expand natural gas production in 

China on a six-point scale from strongly oppose to strongly support. Answers to this initial 

question may reflect general public attitudes toward shale gas development. By comparing this 

general attitude with the respondent’s attitude after providing experimental information, we can 

infer whether there is a NIMBY-like reaction towards shale gas development in China. 

 Basic demographic variables such as age, gender, education level, income, and presence 

of children in the household were collected as part of the survey. We also asked the respondents 

whether they had ever heard or seen anything about shale gas before this survey (familiarity 

variable); and whether they perceive themselves living close to a shale gas development site now 

(the closeness variable).  

Survey administration 

The survey was first designed in English and then was translated into Chinese by one of the co-

authors whose native language is Chinese. Next we asked another four PhD students who know 

both English and Chinese to compare the Chinese and English versions and suggest 

improvements in the Chinese version. The improved Chinese version was translated back to 

Page 19 of 39

URL: http://mc.manuscriptcentral.com/rjrr

Journal of Risk Research

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review Only

 20 

English and reviewed by another co-author of this paper. We then commissioned a professional 

survey company, Nuoda Consulting, Ltd. (“Nuoda”), to conduct a pretest of the survey by 

randomly selecting 30 respondents who live in the targeted area from its proprietary online panel, 

before administration of the final survey. We edited a couple of specific questions based on 

feedback from the pretest. Nuoda conducted the final survey from August 10th to November 9th, 

2016.  

 Online surveys have become popular in China due to the adoption of personal computers, 

easy access to the Internet, and the popularity of cell phones with Internet access capabilities. 

According to the China Internet Network Information Center (CINIC), more than 620 million 

people, about half of the total Chinese population, are so-called “netizens”, which means citizens 

who have a tendency to surf the Internet very frequently. Among these 620 million netizens, 527 

million use cell phones for Internet access (June 2014). In addition, online surveys can reduce 

the costs of survey administration substantially, thus providing access to a larger sample size 

with the same fixed cost compared with traditional face-to-face interviews or telephone surveys.  

The use of self-administration has other advantages such as removing the potential for 

interviewer effects that may influence attitude measures, allowing respondents flexibility in 

when they complete the survey, and providing respondents the opportunity to read the survey at 

their own pace, which may be particularly important for technical topics like energy.  Thus, the 

online survey method has some significant advantages as well as the well-known limitations (e.g., 

excluding certain kinds of residents who are not Internet savvy). 

 Survey sample 

The targeted area for the survey covers five provinces or autonomous regions in China – Sichuan, 

Chongqing, Hunan, Hubei and Guizhou. All selected provinces or autonomous regions have 
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geological potential for shale gas development with various levels of development – from high 

development levels in Sichuan and Chongqing to virtually non-existent development levels in 

Hunan, Hubei and Guizhou. Certain prefectures and counties were oversampled (with 100 

respondents from each prefecture or county) where hydraulic fracturing practices (“fracking”) 

are currently used, so that we can have more variation in the data to investigate the location 

effects. These prefectures and counties are Weiyuan from Sichuan, Yibin from Sichuan, Fuling 

from Chongqing, and Yongchuan from Chongqing. The oversampling covered the most 

productive areas of shale gas development in China.  

Nuoda recruited adult respondents 18 years of age or older based on our study 

requirements from their existing online panel ‘yidiao wang’. Nuoda’s online panel consists of 

more younger and highly educated people compared with the population census in the five 

Chinese provinces of interest. To make the sampling more representative, we required certain 

quotas in terms of education level and age distribution, thereby ensuring adequate numbers of 

less educated and older respondents. Since our primary interest is to explore a causal hypothesis 

through experimentation rather than to generate a representative statistic, we consider the 

disadvantages of the online panel to be less than the mentioned advantages. In order to guarantee 

high quality data, Nuoda has several protocols and standard practices regarding sample selection, 

online survey administration, and quality checking, and we also implemented several additional 

data checks prior to analysis.  

 A total of 6,316 eligible respondents were invited to enter the survey. The percent of 

invited eligible panel respondents who chose to participate was 25%. After excluding 

respondents who had logically inconsistent responses, straight-lined answers, or completion 

times of less than a minimum of 7 minutes (average time to complete the survey was 20 minutes), 
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there were 1,565 valid responses for analysis.  Table 2 shows the key variables, and descriptive 

statistics for the variables in this analysis. 

Results 

In total, 91.6 percent of respondents support shale gas development as a way to expand natural 

gas production in China, though the intensity of support varies (13.0 percent strongly support, 

27.6 percent moderately support, and 51.0 percent somewhat support). After presenting 

experimental information, 74.8 percent of respondents support the hypothetical shale gas project 

in their area (7.6 percent strongly support, 15.4 percent moderately support and 51.8 somewhat 

support). This comparison provides suggestive evidence that shale gas development can be 

regarded as a NIMBY facility because residents generally support shale gas development but 

they are more likely to oppose the activity when it is near their home. 

 Table 3 provides the distribution of the attitudes among the three experimental groups. 

The likelihood ratio test (F(10, 15640)=3.30) implies that the treatment group assignment and the 

attitudes are not independent and group assignment is associated with respondents’ opinions. We 

observe that T1 and T2 have a higher percentage of respondents who ‘somewhat support’ and 

‘moderately support’ the project and a lower percentage of respondents who oppose the project 

compared to the control group.  Those are the associations we expected prior to conducting the 

experiment.   

 By comparing the mean levels of support across the three groups, we obtain the treatment 

effects. Table 4 presents the results of the experiment. The average response of the control group 

is almost 4, indicating that the attitudes of the respondents in the control group are between 

‘somewhat oppose’ and ‘somewhat support’. The column labeled ‘effect of T1’ is the difference 

in the average response between T1 and C, reflecting the average effect of the individual 
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compensation; the column labeled ‘effect of T2’ is the difference of the average response 

between T2 and C, indicating the average effect of a combination treatment. 

 Respondents who obtained information regarding household compensation and a 

combination of household compensation and community reinvestment are more likely to support 

the hypothetical shale gas project. The average treatment effect of household compensation is 

0.19 points on the six-point scale and the average treatment effect of a combination of household 

compensation and community reinvestment is 0.20. Both effects are statistically significant at the 

0.01 level. The difference in the size of the treatment effect between T1 and T2 is not statistically 

significant, which means that adding community reinvestment does not significantly increase 

local residents’ support for the shale gas project compared with the household compensation 

treatment. 

  Several reasons might explain these two interesting findings. One possible reason is that 

Chinese respondents have lower income compared with the countries studied in prior literature. 

Based on the compensation cycle introduced by Frey, Oberholzer-Gee, and Eichenberger (1996), 

monetary compensation can increase local acceptance insofar as people perceive an increase in 

expected lifetime income. The individual compensation is more likely to change Chinese 

people’s expected income if their initial income/wealth position is not that high. Moreover, 

government-sponsored compensation efforts may be less common in Chinese culture than in 

Western democracies and thus they may seem more notable (favorable) to Chinese respondents 

when they are offered.  Future research should explore this topic from economic, social, 

psychological and cultural perspectives.  

 We now explore the possibility that gender, age, education, income, family structure, 

familiarity and closeness might condition the relationship between compensation and attitudes 
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toward the project. We split all respondents into subgroups. In Table 51, we present the mean 

effects for each subgroup. We found statistically significant differences (at 0.01 level) in the 

effect of incentives on local residents’ attitudes towards the hypothetical shale gas projects 

between age groups, education groups, income groups and current perceived distance to a shale 

gas development site. Older people are more likely to support the project after the individual 

compensation, but younger people are more likely to support the project after the combination 

compensation. Highly educated people are more likely to support the project after the 

compensation compared with less educated respondents. The mean score of high income 

respondents supporting the project is significantly increased due to the two treatments (T1 and 

T2). The medium income respondents support the project more frequently only after the addition 

of community reinvestment; the increased mean score of low income respondents supporting the 

project after the individual compensation is statistically significant. For respondents who 

perceive that they currently live close to a shale gas site, the individual compensation increases 

the mean score of support for the project. Yet for respondents who perceive that they currently 

don’t live close to a shale gas site, the two treatments have similar effects.  

 The results for the socio-demographic variables should be viewed with more caution than 

the overall experimental effect because we are testing for multiple interactions with the two 

treatments.  It seems likely that some interactions will show significant results, even without an 

underlying effect, since so many different interactions are explored.  Since there is no hard 

theory underlying each of the tested interactions, the results here should be considered 

hypotheses for further study in different samples rather than established causal effects. 

                                                      
1
 We collapsed the income variation into three levels based on the population average of income level in 

the five provinces (2010 census) and the frequency distribution of the sample. Low income refers to 
annual household income of 30,000 RMB or less (about $4,800 or less) per year; medium income refers 
to annual household income between 30,001 to 200,000 RMB or less ($4,801 to $30,000) per year; high 
income refers to annual household income of 200,001 RMB or more (above $30,000) 
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Conclusion and Discussion 

This study finds that individual compensation and a combination of individual compensation and 

community reinvestment can significantly increase local support for a hypothetical shale gas 

project. Compared with no compensation, the average effect of individual compensation is 0.19 

points on a six-point scale; the average effect of the combination of individual compensation and 

community reinvestment is 0.20 points. The incremental effect of community reinvestment, 

while positive, is not statistically significant. The individual compensation effect and the 

combination effect are similar across family structure and familiarity, though the magnitudes are 

slightly different. Compensation effects are different across age, education level, perceived 

proximity to a site, and income. Compensation is more likely to increase support for the project 

if the respondents are highly educated, younger (for the combination of individual compensation 

and community reinvestment only), from a high income level and perceiving themselves living 

close to shale gas sites. 

 Our result is similar to García et al. (2016), who found individual compensation 

significantly increased local acceptance of a wind power farm. García et al. (2016) employed a 

choice experiment that provides two alternatives (private compensation and public compensation) 

and asks under which circumstances respondents will be willing to accept the wind farm. They 

found that willingness to accept construction of a wind farm is larger for private compensation 

than for public compensation. Our result is consistent with some Western surveys about the 

effect of compensation on the willingness to accept a moderately noxious facility (Kunreuther 

and Easterling 1996). On the other hand, our results are different from some previous case 

studies about the effect of compensation on local opposition to energy siting in the 1990s. In 

North American and European settings, most previous studies during this time did not find 
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evidence that compensation reduces local opposition toward a radioactive waste repository or a 

nuclear power plant. Instead, some actually found the opposite effect of compensation (Gerrard 

1994; Frey, Oberholzer-Gee, and Eichenberger 1996; Portney 1991).  

Scholars have identified moral principles as a major reason why compensation fails to 

change the public’s attitudes toward a given development.  The monetary compensation is 

regarded as a bribe and therefore intensifies public opposition. This also explains prior findings 

that community compensation is more effective than individual monetary compensation in 

reducing local opposition. Community compensation may seem less immoral than monetary 

individual compensation. The other reason is the type of facility. Solid waste landfills and wind 

farms are presumably perceived to be less harmful than a radioactive waste repository. In the 

case of shale gas, future research should examine whether a shale gas facility is perceived as 

more or less risky than a facility with a known public aversion such as a nuclear power plant or 

radioactive waste repository.  

Earlier research asked respondents whether they were willing to accept the construction 

of a NIMBY project using a yes-or-no question without compensation and then asked the same 

question again, to the same respondent, after the introduction of compensation (Frey, 

Oberholzer-Gee, and Eichenberger 1996; Jenkins-Smith et al. 1993; Bacot, Bowen, and 

Fitzgerald 1994). Many confounding factors might dilute the effect of compensation in this 

setting. Our experimental method with random assignment of samples into three groups avoids 

internal validity issues caused by confounding factors and avoids any perception by respondents 

that they are being manipulated with multiple offers. 

In addition, this research sheds light on a new trend to study siting conflict. Rather than 

study who is opposing energy infrastructure siting, our study steps back and assumes that people 
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might have multiple motivations (e.g. self-interest, need to know more information, and be more 

involved, etc.). Our research studies the effect of compensation in the process of making 

decisions about a siting proposal. More research is needed on what factors matter when people 

make such decisions. Future studies of siting conflicts and risk analysis can examine why 

specific factors influence people’s decision making drawing from both qualitative and 

quantitative methods. 

 The results of our research could depend on the precise parameters in the experimental 

design. In our study, we set individual compensation at about 10% of annual household income 

and community reinvestment at about the average expenditure on infrastructure of a county-level 

government for all the five provinces.  

From an economic perspective, the standard should be set to offset the expected negative 

impacts of shale gas development. Future research should evaluate the environmental and health 

impacts of shale gas development for the local residents carefully. Another criticism of paying 

compensation based on income is that this design is not fair to lower-income people. An 

alternative design would be to pay a unified amount of money to all impacted households, 

regardless of their income levels, though this approach might not be consistent with a formal 

economic model of damages.  

 There are other limitations in this research and opportunities for future research. First, the 

sample is an opt-in platform, bearing the possibilities of self-selection bias and creating concerns 

about external validity. Larger and more representative sampling techniques could buttress the 

literature in this area.  Second, we did not test directly the effect of community reinvestment 

alone on local opposition. Future research could test the effect of different types of compensation 

in China, including the pure effect of community reinvestment. Third, results for community 
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reinvestment may be sensitive to the type and magnitude of infrastructure to be subsidized.  

Alternative framings of the household compensation are also worth exploring, including more 

specific information on the share of nearby residents who are likely to receive compensation. 

Finally, incentives should be tested in a contested environment where opponents to shale gas 

frame the incentives as a bribe, similar to what has occurred in Western contexts.   

 
(7982 words) 
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Table 1. Characteristics of Each Group (proportion displayed in the cell) 

Group   Control Treatment 1 Treatment 2 

Gender Male 0.62 0.63 0.62 

Female 0.38 0.37 0.38 

Age 18-35 0.66 0.68 0.72 

36-60 0.31 0.30 0.27 

>60 0.03 0.02 0.01 

Education Less than college 0.30 0.30 0.32 

College or greater 0.70 0.70 0.68 

Household income 30,000 RMB or less 0.57 0.55 0.56 

30,001-200,000 RMB 0.38 0.39 0.40 

>200,000 RMB 0.05 0.06 0.04 

Child under 18  Yes 0.50 0.47 0.46 

No 0.50 0.53 0.54 

Perceived proximity Close 0.12 0.16 0.17 

Not Close 0.88 0.84 0.83 
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Table 2. Variable Measurements and Descriptive Statistics 

Variable Description Descriptive Statistics 

Attitude Given this background information, would you support 
or oppose the proposed shale gas development project 
in your area?  
1-strongly oppose, 2-moderately oppose, 3-somewhat 
oppose, 4-somewhat support, 5-moderately support, 6-
strongly support 

M=3.96, SD=1.01 

Treatment

Groups 

0=control 
1=treatment 1 
2=treatment 2 

500 control  
525 T1  
546 T2  

-C 0=treatment1 or treatment2 
1=control 

1071 T1 or T2 
500 control  

-T1 0=control or treatment 2 
1=treatment 1 

1046 control or T2 
525 T1  

-T2 0=control or treatment 1 
1=treatment 2 

1025 control or T1 
546 T2  

Age 18-21……….………………1 
22-25……….………………2 
26-30……………………….3 
31-35……….………………4 
36-40……….………………5 
41-45……….………………6 
46-50……….………………7 
51-55……….………………8 
56-60……….………………9 
61-65……….………………10 
66-70……….………………11 
71-75……….………………12 
>75   ……….………………13 

M=3.90, SD=2.32 

Female 1=female 
0=male 

M=0.38, SD=0.49 

Education  No formal education  ................................................................................................
Primary School  ................................................................................................
Middle School  ................................................................................................
High School or equivalent  ................................................................
College or equivalent ................................................................................................
Bachelor ................................................................................................
Master ................................................................................................
Doctoral ................................................................................................

M=5.16, SD=1.24 

Income  ¥0-¥3000  ................................................................................................
¥3001-¥7000  ................................................................................................
¥7001-¥10000 ................................................................................................
¥10001-¥15000  ................................................................................................
¥15001-¥20000  ................................................................................................
¥20001-¥30000  ................................................................................................
¥30001-¥50000  ................................................................................................

M=5.66, SD=3.19 
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¥50001-¥80000  ................................................................................................
¥80001-¥120000  ................................................................................................
¥120001-¥200000  ................................................................................................
¥200001-¥300000  ................................................................................................
¥300001-¥1000000  ................................................................................................
>¥1000000  ................................................................................................
(note: 1$ is approximately 7RMB) 

Number of 

children 

<18 

How many children under the age of 18 
currently live with you at least 6 months out of 
the year? 

M=0.60, SD=0.76 

Closeness 
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Table 3. Attitudes Toward the Hypothetical Shale Project Among Three Groups 

 6-scale point attitude toward the hypothetical project  

Group 

strongly 

oppose 

moderately 

oppose 

somewhat 

oppose 

somewhat 

support 

moderately 

support 

strongly 

support Total 

Control 1.09% 1.73% 7.28% 15.59% 3.83% 2.36% 31.88% 

        
T1 0.89% 1.28% 5.94% 16.61% 5.30% 3.32% 33.35% 

        
T2 0.56% 0.83% 5.56% 19.62% 6.26% 1.92% 34.76% 

        
Total 2.56% 3.83% 18.79% 51.82% 15.40% 7.60% 100% 

Note: n=1565; cell percentage; linearized standard error of cell percentage 

Pearson Chi-Square test: Chi2 (10) =32.89, F (10, 15640) =3.29, P=0.0003 

Likelihood Ratio test: Chi2 (10) =33.06, F (10, 15640) =3.30, P=0.0003 
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Table 4. Treatment Effects of Compensation 

 

Group Mean  Effect of T1 Effect of T2 

Control 
3.83 

(0.05) 

  

T1 
4.02 

(0.05) 

0.19*** 

(0.07) 

 

T2 
4.03 

(0.04) 

 0.20*** 

(0.06) 

Note: n=1565; *** at 0.01 significance level. 
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Table 5. Mean Effects by Socio-Demographic Characteristics 

T1 T2 C 
Individual 

Effect 

Combination 

Effect 

Community 

Reinvestment 

Effect 

Gender 

Female 3.95 3.88 3.65 0.30 0.23 -0.07 

Male 4.06 4.13 3.94 0.12 0.19 0.07 

Age*** 

Young (<50) 4.01 4.06 3.83 0.18 0.23 0.05 

Old (>=50) 4.12 3.83 3.80 0.32 0.03 -0.29 

Education*** 

Less Educated (<college) 3.96 4.01 3.86 0.10 0.15 0.05 

More Educated (college or higher) 4.05 4.04 3.82 0.23 0.22 -0.01 

Income*** 

Low (30,000 RMB or less) 4.09 3.96 3.88 0.21 0.08 -0.13 

Medium (30,001-200,000 RMB) 3.90 4.13 3.81 0.09 0.32 0.23 

High (>200,000 RMB) 4.23 4.13 3.39 0.84 0.74 -0.1 

Children under 18  

Child 4.12 4.09 3.90 0.22 0.19 -0.03 

No Child 3.92 3.97 3.76 0.16 0.21 0.05 

Familiarity with Shale Gas 

Familiar 4.22 4.18 4.03 0.19 0.15 -0.04 

Not Familiar 3.84 3.88 3.65 0.19 0.23 0.04 

Perceived Proximity to Shale Gas Site*** 

Close 4.43 4.19 4.07 0.36 0.12 -0.24 

Not Close 3.95 4.00 3.80 0.15 0.20 0.05 

Note: *** The mean effects are statistically different across age, education, income and perceived proximity to shale gas sites at 0.01 

significance level. 
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