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ABSTRACT
There has been growing complexity in the study of environmental regulatory
governance. In terms of regulatory approaches, the focus of national styles has
gradually shifted to the local level, down to street-level regulators. As for
compliance strategies, regulated entities, particularly enterprises, have moved their
strategies from the evasion-compliance dichotomy to more progressive ones that
are beyond compliance. As environmental watchdogs on behalf of civil society,
ENGOs, particularly those in developing and non-democratic political settings, have
increasingly found more space for strategizing their active efforts to monitor
enforcement agencies and polluting enterprises in the regulatory process. The
spilling of regulatory regimes into developing countries has led to an urgent need
for regulatory studies in such nations, with a call for new theoretical formulations
that are capable of explaining regulatory governance in those countries. Research
methodologies adopted have become increasingly sophisticated, moving from
using a single method to using mixed methods by integrating qualitative and
quantitative ones, with longitudinal studies and panel data analysis as the recent
trends. This study aspires to perform a critical review of the existing body of
literature on environmental regulatory governance in these major aspects as the
basis for a research agenda setting.
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Introduction

Environmental regulation has quickly emerged as a major focus in environmental protection research in
response to intensified and organized efforts among nations in the adoption of environmental law as the domi-
nant regulatory instrument to cope with rapidly deteriorating environmental degradation. This degradation
and a deepening ecological crisis are a result of the under-regulated but expanding and damaging environ-
mental footprint of industrial activities since the 1960s. Since then, regulatory governance has been growing
in complexity due to rapid diffusion of the environmental regulatory regime from industrialized economies
to developing countries, and to the ever-expanding scope of regulation in multiple environmental sectors for
pollution control and ecological conservation.

In terms of regulatory approaches, the focus on examining national styles of environmental regulation has
gradually shifted to a focus on the local level, down to street-level regulators. Together with the emergence of
progressive ideas about the co-creation of value in regulatory governance, more complexity has been added to
existing dialogues between legalistic and cooperative/voluntary paradigms. In respect to strategies for regulatory
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compliance, regulated entities, particularly industrial enterprises, have moved from a preoccupation with the
choice between compliance and evasion to considering compliance as part of a broader sustainability strategy
for gaining competitive advantage and achieving business innovation. Serving as environmental watchdog for
civil society, ENGOs (environmental non-governmental organizations), particularly those in developing and
non-democratic political settings, have increasingly found more space in the environmental regulatory commu-
nity for strategizing their active monitoring efforts on enforcement agencies and polluting enterprises in order
to make the regulatory process more stringent. As more developing and emerging countries have adopted their
own regulatory regimes under diverse national circumstances and the immediate threats of climate change and
industrial pollution, new theoretical frameworks are needed to account for how cross-national variations affect
compelling and emerging issues in environmental regulatory governance.

New sectors (e.g. dumping in outer space, renewable energies, environmental information disclosure, and
green production technologies) have increased the complexity of environmental regulation by creating pro-
blems distinctly different from those in the traditional regulatory domains. Within the traditional domains
(e.g. water, air, and solid waste), changes are occurring because, for example, of the rise of new green technol-
ogies and social media. As the pressures of environmental sustainability grow and lead to the establishment of
global regulatory regimes, most notably the joint effort in the international community to fight global warming,
regulatory norms in different parts of the world will need to be revised accordingly. Concurrent with the
dynamic development in the enrichment of environmental regulatory governance research is the increasing
sophistication in the research methodology adopted, moving from using single-method to mixed-method
studies by integrating both qualitative and quantitative data, with longitudinal studies and panel data analysis
as the recent trends. These scholarly efforts improve the integrity of the data collected, increase the credibility
and validity of the analyses, and generate original and ground-breaking findings. All these developments are
generating academic excitement and resulting in revisions to research agendas on environmental regulatory
governance in order to accommodate a greater demand for both theoretical advancement and empirical-
based problem-solving. In short, the growing complexity of environmental regulatory research owes much
to the prevalence of ‘environmental regulation in the real-world environmental policy and practice’ that as
underlined by van de Heijden in another article in this special issue. Our review makes a joint effort with
his piece to expand regulatory scholarship in general and to engage greater JEPP scholarship in environmental
regulation in particular.

This paper performs a thorough review of the existing body of literature in these major aspects as a basis for
research agenda setting. It will start with the conceptualization of environmental regulatory governance
research in its complexity, followed by a close examination of the five aspects of complexity. The review demon-
strates that there is growing complexity in various aspects of environmental regulatory research, spanning from
government regulation making to corporate responses, from international level to street front lines and EGNOs’
collaborative actions. The growing complexity also demands more sophisticated research methodologies. The
review will conclude with a reflection and discussion on setting a possible future research agenda.

Conceptualization of the complexity in environmental regulatory governance research

Environmental regulatory research, with legal regulatory control over industrial pollution as the core focus,
began with the enforcement actions of regulatory agencies, was extended to include the compliance behaviour
of regulated enterprises, and eventually incorporated the monitoring strategies of ENGOs to secure corporate
compliance with pollution control and ecological conservation regulations. This research development path is
consistent with the theoretical underpinning of collaborative governance literature, which has increasingly con-
ceived that inter-sector collaborations are necessary conditions for effective enforcement and even more pro-
gressively to achieve a level beyond compliance (Gunningham, 2009). Specifically, the World Bank research
group developed the ‘regulatory triangle’ model in 2000, which highlights interactions linking four agents in
regulatory compliance: plant, state, community, and market. This model was based on years of research, policy
experiments, and direct observations in pollution control in several developing countries in Asia. Regulators in
this model serve more like mediators than dictators (Afsah et al., 1996). Informed by the ‘regulatory triangle’
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model, with collaborative governance as the theoretical support, this review paper adopts a holistic view of the
community, which includes regulatory agencies, regulated firms, and civil organizations, in their separate but
interactive efforts towards the achievement of regulatory compliance, with added complexities coming from the
globalization of the regulatory context and the sophistication of research methodology. The conceptualization
of this study is shown in Figure 1.

Regulatory approaches in environmental regulatory governance

The generic regulatory literature has engaged in intense discussion of the different regulatory approaches, and
has developed a continuum to position their variations (Kagan, 1989). One tip of the pole posits the traditional
legalistic, sanction-oriented, or deterrence approach. On the other end of the pole is a more lenient style,
labelled as the conciliatory or accommodative approach, by which regulators try to seek cooperation rather
than coercion. Both approaches are embedded in the concept of ‘enforcement style’. In environmental govern-
ance research, contemporary discussions have moved from the necessity of government intervention to how
this intervention can be designed to achieve optimal effectiveness (Veugelers, 2012). The literature has exten-
sively studied the motivations, effectiveness, and respective strengths and weaknesses of each regulatory
approach. With governments assuming the leadership, environmental regulatory instruments and the logic

Figure 1. Complexity in environmental regulatory governance: Conceptualization.

Table 1. Regulatory approaches and policy instruments.

Regulatory
approach Related instruments Strengths Weaknesses Selective studies

Command-and-
control/direct
approach

Technology mandates; Performance
standards

High effectiveness Economic inefficiency; high
imposing and monitoring
costs

Liu et al. (2015);
Lo and Fryxell
(2003)

Incentive-based/
Market-based
approach

Marketable pollution permits and
allowances; Effluent taxes; Grants and
subsidies

High flexibility; lower
imposing costs

Mismatched incentives Hahn and Stavins
(1991);
Tietenberg
(1990)

Voluntary approach/
Value co-creation

ISO 14001; 33/50 programme; Green
Lights; Leadership in Energy and
Environmental Design (LEED)

High flexibility and
organizational
autonomy

Free-riding and shirking;
excess entry

Gunningham
(2009)
Potoski and
Prakash (2004)
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behind them have evolved frommandatory regulations to voluntary programmes, from a centralized, top-down
system to value co-creating cooperation with localized support. Table 1 lists the major environmental regulat-
ory approaches discussed in the literature.

A considerable body of literature has engaged in exploring the appropriate approaches that regulatory auth-
orities could leverage, starting from Vogel’s national and agency levels down to May’s and Winter’s local and
inspector levels. Attention has been shifted from national-level inquiries to local and street-level ones, as
national styles have proved to be too generic and reductionist to accommodate local variations (Bardach &
Kagan, 1982; Lo & Fryxell, 2003). Conceptual complexity has grown as various formulations of taxonomy
(Kagan & Scholz, 1984), continuum (May & Winter, 2000) and dimensions (Tang et al., 2003) have emerged.
Enquiries have also emerged to investigate the institutional factors behind their conscious choice and the pre-
conditions that facilitate more effective enforcement. This heterogeneity could be attributed to differences in
fundamental constitutional structures, types of regimes, levels of economic development and cultures.

Governments worldwide have relied mainly on an agency-dominated command-and-control format, such
as mandatory saving obligations and performance standards (Arimura et al., 2008). It takes the form of rigid
enforcement based on deterrence and punishments to correct violation behaviours. Ample evidence has proven
the effectiveness of the direct approach (e.g. Burby & Paterson, 1993). However, it has been criticized especially
for its economic inefficiency (Goulder & Parry, 2008). Given the heterogeneity of firms’ operation and regula-
tors’ information asymmetry, regulators are unlikely to impose the costs of abatement equally across firms
(Newell & Stavins, 2003). Apart from cost-inefficiency, the command-and-control approach has also been chal-
lenged for its lack of flexibility (Arimura et al., 2008) and of proper incentives to motivate cleaner inputs
(Goulder & Parry, 2008). In the midst of the doubtful effectiveness of routine enforcement has come the revival
of interest in proposing campaign-style, which is the strongest variant of the state-centred enforcement
approach and involves ‘extraordinary mobilization of administrative resources under strong political sponsor-
ship’ (Liu et al., 2015; Van Rooij, 2006).

During the last three decades, traditional enforcement has been gradually supplemented by new approaches
(Lehmann, 2012). The adoption of market-based instruments, such as environmental taxes, tradable allowances
and permits, grants and subsidies for pollution abatement has increased significantly (Hahn & Stavins, 1991;
Tietenberg, 1990). These instruments award firms with every unit of emission reduction that is achieved
below the baseline level. However, these incentive-based instruments do not target firms’ behavioural changes
to adopt greener solutions. Organizations may consider such rewarding policies as low-hanging fruit and
engage in opportunistic behaviours to obtain short-term gains.

An increasing number of state entities has begun to consider combining different regulatory approaches
to craft a mix for their own needs and objectives. The question arises as to whether the design of a mix can
at best avoid contradictions and create synergies. Lehmann (2012) argues that a regulatory mix does not
necessarily bring better effectiveness or efficiency than a single policy, which depends on the types of market
failures and the net costs of complying with the single policy. Lambin et al. (2014) find that with favourable
institutional contexts, the hybrid instrument can bring benefits in terms of sustainable land use. However,
there are conflicts in the interaction processes among government, NGOs, and firms due to weak regulatory
governance, which echoes the prior studies in suggesting that how to balance the potential contradictions
and achieve synergies remain unclear.

Despite the fact that instruments consisting of a ‘carrot’ without a ‘stick’ attract criticism regarding free-
riding and excess entry issues, they signal a paradigm shift in regulatory design that is evolving from formal
enforcement to a co-operative style. First, the sense of decentralizing and cooperating with a wider range of
social actors becomes prevalent. By conducting a survey study in China, Zhan et al. (2014) found that central
government support significantly enhanced enforcement effectiveness in 2000. However, by 2006, support
from the local government and collaboration with other entities had become important. Second, the notions
of social innovation and value co-creation have emerged in recent years (Voorberg et al., 2013). These
require local communities and even local citizens to participate in setting up cooperation to jointly tackle
social problems. For instance, Lo and Fryxell (2005) found that local government support and social support
can mutually enhance perceived enforcement effectiveness, highlighting the positive effect of government-
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endorsed social support. Third, value co-creation also echoes the voluntary environmental programmes
(VEPs) whereby organizations can take initiatives towards self-regulated environmental governance (Darnall
& Sides, 2008). This allows more flexibility and efficiency into the system (Termeer et al., 2013; Van der
Heijden, 2012). The most prevalent examples include the ISO 14001, 33/50 programme, Green Lights,
and Leadership in Energy and Environmental Design (LEED) (Baek, 2017). In sum, it is unrealistic to deter-
mine a single best regulatory approach to apply to all situations to tackle environmental issues; the effective-
ness regulating environmental performance requires joint efforts from various stakeholder groups, from
policy makers, local and street-level agents, the courts, and enterprises to local communities (Lo et al., 2009).

Corporate environmental strategies under increasing regulatory pressures

A critical question in reviewing the literature is whether and how regulated enterprises comply with
environmental laws and regulations under increasingly stringent regulatory settings. A substantial body
of literature has drawn on the economic, political, social, and psychological perspectives to answer this
question (Annandale et al., 2004; Burby & Paterson, 1993; Hoffman, 2005; Shimshack & Ward, 2005; Win-
ter & May, 2001). In a similar vein, the business and environment literature has widely examined how com-
panies behave in response to external pressures and expectations on reducing their negative environmental
externality. In this section, we start the review by looking at how firms respond to institutional demands in
general. This is then followed by a detailed review of firm-level heterogeneity in regulatory compliance
behaviours and strategies.

The business strategy literature has conceptualized and empirically investigated various typologies to capture
corporate responses in responding to institutional demands. In her classic work on corporate strategic
responses to institutional processes, Oliver (1991) developed a five-dimensional conceptualization, ranging
from more responsive strategies such as acquiesce, compromise, and avoidance, to more proactive defiance
and manipulation. Kraatz and Block (2008) developed four organizational approaches to adapt to pluralistic
legitimacy standards, namely resisting/eliminating, balancing, detaching, and compartmentalizing. These
works provide a solid foundation for exploring how firms differ in their responses to regulatory demands relat-
ing to the natural environment. Two distinct research focuses are identifiable. One strand of literature concep-
tualizes corporate environmental strategies from a performance perspective by adopting a continuum
categorization. Such a continuum could range from compliance with regulations and unified industry practices,
to further actions to voluntarily reduce the negative environmental externality (Bailey, 2008; Sharma, 2000).
The second line of research draws on business behavioural diversity in dealing with specific issues such as
green certification (Boiral, 2007), carbon emission (Levy & Egan, 2003), and dealing with new regulations
(King, 2000). In terms of firm responses to regulation, one of the pioneering works that conceptualized the
nature of organizational responses to regulation is the theory building paper by Cook et al. (1983), which inte-
grates the adaptation and mutual selection perspectives. Rugman and Verbeke (1998) went a step further and
categorized managerial responses towards regulation as either ‘static’ or ‘dynamic’. In responding to new pol-
lution regulations, King (2000) detected various organizational responses such as creating technological and
personnel buffers, initiating changes to enhance green production, and limited cases of shifting to entirely
new strategies.

Broadly speaking, these prior works largely focused on the level of environmental proactivity in developing
various typologies. Recent research in regulatory compliance has begun to explore behavioural diversity beyond
the conventional performance continuum perspective. Understanding such heterogeneity is of crucial impor-
tance. Just as frontline enforcement officials select from an array of strategies to achieve enforcement efficiency
and effectiveness (Bardach & Kagan, 1982; May & Wood, 2003; Tang et al., 2003), regulated firms also develop
or adopt various strategies to cope with pressure from compliance. In response to regulatory pressure, firms will
select strategies that are compatible with their environmental orientations, professional standards, and experi-
ences (Etzion, 2007). Built on rich interview and survey data collected from regulated enterprises in the Pearl
River Delta region in China, Liu et al. (2016) show that Chinese enterprises’ strategies of coping with environ-
mental issues can be classified into four dimensions, namely formalism, accommodation, referencing, and self-
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determination. A ‘formalism’ strategy follows the conventional ‘go-by-the-book’means, which use formal rules
and regulations as compliance benchmarks; an ‘accommodation’ dimension prioritizes timely responses to
sporadic political or bureaucratic demands; a ‘referencing’ dimension consists of paying close attention to
peer firms’ compliance practices or recommended practices by industrial associations; and a ‘self-determi-
nation’ dimension emphasizes a discretionary approach that focuses on organizational autonomy and flexi-
bility. Taken together, the multi-dimensional characterization of corporate compliance coping strategies
captures the fact that firms need to develop a complex set of strategies to face various and sometimes conflicting
stakeholder demands.

The role of environmental NGOs in environmental regulatory governance

Emerging from diverse social networks, ENGOs perform the duties of environmental watchdogs, as exten-
sions of civil society, which has had substantial impacts on the regulatory regime (Doh & Teegen, 2002).
NGOs are independent forces capable of bargaining with government on a level playing field (Simmons,
1998). In economically developed countries, ENGOs increasingly strategize their monitoring efforts to scru-
tinize regulatory agents in both international and domestic arenas (Pallas & Urpelainen, 2012). The moni-
toring role of ENGOs has also become visibly stronger in developing countries. As environmental
deterioration becomes prominent relative to the rapid economic growth, ENGOs are established by both
government agencies and general civil society to tackle the urgent environmental issues. China is an
example: with the enactment of the state council ordinance on environmental information disclosure,
ENGOs from various provinces created a Pollution Information Transparency Index (PITI) to hold govern-
ment officials accountable for environmental information disclosure (Johnson, 2011). So far, the PITI has
gained considerable influence nationwide. Regulatory agencies can also leverage ENGOs’ expertise and
experience to monitor corporate environmental compliance. ENGOs can pressurize polluting industries
to adopt green production by various means, from lawsuits and organized political lobbying to mobilizing
consumer boycotts and popular protests (Aldashev et al., 2015). Sometimes, when the government is unwill-
ing or unable to impose sufficient regulatory safeguards or such safeguards are not stringent enough,
ENGOs can adopt non-traditional means to push local firms and even large transnational corporations
to rise to their social and environmental responsibilities (Newell, 2000).

However, in terms of effective monitoring, government-organized GONGOs have been criticized for their
limited role (Tang & Zhan, 2008). The close ties with state government make them vulnerable to political influ-
ence. As a result, they are widely considered a part of the government’s regulatory apparatus in the bureaucratic
structure (Shieh, 2009). By contrast, civic ENGOs, generally known as ‘grassroots’ ENGOs, may have more
room to perform watchdog duties, but usually in informal ways, such as writing letters to government officials,
attracting media attention to certain environmental issues, and being involved in public hearings (Tang & Zhan,
2008). However, in developing economies, civic ENGOs still need to tiptoe around the red lines, since govern-
ment still maintain tight control over their activities. Tang and Zhan (2008) document a case where the ENGO
tries to raise awareness about state-owned polluting enterprises, and its relationship with government becomes
tense as a result. In this case, the ENGO is very likely to lose government support in the future. As a result, civic
ENGOs need to carefully find the niche in which they can best strategize their monitoring influence on govern-
ment and polluting firms (Li et al., 2017).

In sum, ENGOs have been playing an increasingly critical role in environmental regulatory governance
from the domestic to the global level. Their monitoring efforts have had substantial impacts on both gov-
ernment and corporation behavioural changes. Difficult as the progress may be, the influence of ENGOs in
developing countries is still prominent. Facing the fact that political complexity tends to hold them back
when they try to confront governmental authorities directly, the ENGOs are still finding their precise
role in the political process. In addition, we find that more attention is needed to understand the triangular
interactions among ENGOs, governments and business corporations, and how they can affect landed
environmental practices.
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Cross-jurisdiction analysis: taking voluntary environmental governance as an example

Comparative investigations and cross-region analyses are undoubtedly vital in order to understand environ-
mental regulatory governance. A central question is, do explanations of regulatory compliance differ across
contexts? In general, the spilling of the regulatory regime into developing and emerging economies has led to
an urgent need for regulatory studies in third world nations, with the call for adapted or original theoretical
formulations capable of explaining regulatory governance there. The literature is too widely dispersed for us
to review all studies that have focused on distinct bases to explain the effectiveness of regulatory governance.
Regarding the most widely used command-and-control approach, our earlier review suggests that there is
ample evidence from both developed and developing regimes indicating that it has both strengths and weak-
nesses in enhancing compliance (Dasgupta et al., 2000; Gunningham et al., 2005; Liu et al., 2016; Scholz &
Pinney, 1995). In this section, we limit our focus to reviewing a cross-contextual analysis of widespread
voluntary environmental governance, a crucial regulatory alternative to coercive methods and sending
quick reviews.

Research on voluntary regulatory instruments embraces studies that focus on various domestic programmes
and international standards implemented in a wide range of countries. Typical examples of the former strand
include investigations of the effectiveness of the Responsible Care Program and the 33/50 programme in the
U.S., and the Accelerated Reduction/Elimination of Toxins (ARET) Program in Canada. The convergence
and adaption of voluntary approaches is also observed in developing and emerging economies. Examples
abound for research interests in the Clean Industry Program in Mexico (Henriques et al., 2013), the Sustainable
Tourism Program in Costa Rica (Rivera, 2004), and the Green Ratings Project in India (Blackman, 2008).
Although investigations on various domestic VEPs provide rich insights, it may be risk to generalize from
the conclusions of these studies. Examining the effectiveness of international standards across contexts offers
additional insights. For example, empirical investigations of the mostly examined ISO 14001certification
were broadly evidenced in both developed and developing regimes (Boiral, 2007; Fryxell et al., 2004; Potoski
& Prakash, 2004).

In spite of its growing popularity and diversity, the merit of VEPs has remained controversial. Large-scale
work on the contextual variations is notably limited in the literature. Efforts to bridge context-level analysis
have taken several forms and generated three major insights. Both cross-regime convergence and divergence
have been identified. First, evidence from comparative investigations highlights divergence in regulatory
goals, design, and implementation means. As Prakash and Potoski (2012) concludes, the emergence of volun-
tary environmental regulation across countries could be attributed to variations in the existing configurations of
policy instruments, political institutions, and political culture. VEPs differ not only in design and requirements
but also in brand values as perceived by regulated firms.

Second, institutional distinctions contribute to the global diffusion of voluntary tools. In examining a gov-
ernment-sponsored VEP in China, Liu et al. (2018a) found that policy uncertainty has a distinct influence on
within-industry and within-jurisdiction diffusion of voluntary environmental practices. In terms of diffusion of
international environmental standards, accumulated evidence also suggest that it varies across regulatory con-
texts since firms face various types of institutional environments in terms of compliance culture, stakeholder
pressure, and degrees of exposure to regulatory oversight.

Third, the efficacy of VEPs varies across contexts. The weakness of voluntary programmes due to lack of
effective monitoring and sanction mechanisms is prevalent in both developed and developing regimes. This
is evidenced in comparative case studies across nations, quantitative investigations of a wide array of dom-
estic programmes in a single country, and cross-country analysis of the aggregate benefits of VEPs. For
instance, meta-analysis results indicate the limited effectiveness of the collective VEPs in the U.S. in that
participants do not improve performance over nonparticipants (Darnall & Sides, 2008). Similar findings
were yielded from the ISO 14001 certification in Mexico (Blackman & Guerrero, 2012) and cross-country
case comparison (two programmes in Mexico and one in India) (Blackman, 2008).

In sum, our review above demonstrates that VEPs are perceived with quite divergent roots and effectiveness.
Despite the weak process-control mechanism, there are still many institutionalized factors embedded that could
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potentially affect the landing of VEPs. A possible direction to understand VEPs with more commensurability is
to go micro in terms of the analysis level. In addition to a manifold of institutional factors, there can be simi-
larities in organizational judgements and behavioural traits when considering adopting VEPs as strategies to
cope with regulatory pressures, which to some extent can lead to more or less effective VEP outcomes. A
more fine-grained analysis could also provide fundamental understandings for designing effective VEP pro-
grammes by the institution. From a macro picture, the review highlights the need for more large-scale
cross-jurisdiction investigations to reconcile the mixed findings not only in current VEP research but also in
the broader environmental regulation and compliance domains. We discuss potential future directions in
the concluding part.

Research methodologies in environmental regulatory governance

Research methodologies adopted in the environmental regulatory governance literature have become increas-
ingly sophisticated in order to seize the dynamics of enforcement, compliance and monitoring during the regu-
latory process. Our earlier review of the literature falls in three broader methodological groups, namely
qualitative, quantitative, and mixed methods (see Table 2).

Early works are most notably case studies (Delmas & Keller, 2005; Tilt, 2007), interviews (Johnson, 2011; Lo
et al., 2016), and content analysis (Krippendorff, 1980). A more sophisticated practice was a combination of
these, particularly in the context of developing and non-democratic settings, where regulatory information
was scarce and fragmented, in order to provide a more solid inferential empirical basis for theorizing and gen-
eralization (e.g. Lo et al., 2000). Although these qualitative studies have the advantage of penetrating to the
underlying mechanisms of regulatory governance, the lack of statistical data prevents the literature from estab-
lishing casual links (Iraldo et al., 2011).

With the emergence of theory-driven research questions, quantitative research methods have increasingly
been employed for these deductive inquiries. Among them, the questionnaire survey was perhaps the most fre-
quently used, with information collected from CEOs and managers (Arimura et al., 2008; Fryxell et al., 2004;
Henriques & Sadorsky, 1999), regulatory officials (Tang et al., 2003), and ENGO leaders (Li et al., 2017) with
respect to the changes in institutional contexts and regulation attributes at different time points (Lo et al., 2016).
Researchers also used secondary archival data to model real-world phenomena using more sophisticated econo-
metric methods (Lyon & Maxwell, 2007; McGuire et al., 2018). With advanced data analytic methods and com-
puter-aided techniques, researchers are able to build large datasets with cross-sectional or longitudinal data
points. In order to untangle the inconsistent findings, researchers also rely on meta-analysis techniques (Alber-
tini, 2013; Darnall & Sides, 2008). Meta-analysis overcomes several shortfalls. First, it is concerned with the
‘size’ of the observed effect rather than whether the effect is significant. Second, it corrects for sampling biases.
Third, it allows for comparisons among studies that evaluate related but not necessarily identical dependent
variables.

In recent years, more and more researchers have turned to experimental methods. The regulatory field pro-
vides a rich setting to apply field and lab experimental design to explore the effectiveness of various regulatory
approaches in modifying regulatees’ attitudes, preferences, and subsequent compliance behaviours (Croson &

Table 2. Research methodology.

Research methodology Analysis technique

Qualitative approach Case study
Survey study
Interview
Content analysis

Quantitative approach Econometrics and modelling
Cross-sectional/Longitudinal/Panel data analysis
Meta-analysis
Simulations

Integrated approach Qualitative and quantitative approach integration
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Treich, 2014). For example, Telle (2013) adopted a natural field experiment design to examine the efficacy of a
regulatory programme initiated by the Norwegian Environmental Protection Agency to enforce hazardous sub-
stances regulations, by randomly assigning monitoring and enforcement actions to manufacturing firms. A less-
common method adopted is modelling and simulation studies, which are widely used in environmental econ-
omics to examine regulatory topics. For instance, Jaffe and Stavins (1995) ran a simulation study to compare the
diffusion of new technology. La Nauze and Mezzetti (2019) model the regulation of diffuse emissions via regu-
latory incentives through the combination of tax rebates.

In sum, the methodology in environmental regulatory governance literature has become more sophisticated
and diversified over time. The trend has moved from cross-sectional single-year observation to longitudinal
analysis, and from using a single method to using mixed methods. The most frequent combination is perhaps
to integrate survey and interview data (Kuperan & Sutinen, 1998; Lo & Fryxell, 2005; Wang & Jin, 2006). The
strength of mixed methods also manifests in an array of research designs defined by the priority and sequence of
the respective method (Molina-Azorín & López-Gamero, 2016).

Reflections and conclusions

Environmental regulatory governance research inherits shared traditions from the generic regulatory govern-
ance literature, but still displays a certain uniqueness due to its clean-cut regulatory standards. Our review high-
lights the growing complexity in the field, notably in the search for alternative methods as the traditional
command-and-control approach has proved to be of limited effectiveness; the inquiries into the puzzling
response of regulated firms in an increasingly stringent regulatory setting and an ever expanding environmental
legal regime; the exploration into the aggressive monitoring strategies of ENGOs under the growing recognition
that they can be an ally to regulatory agencies; the examination of cross-jurisdiction regulation to combat
environmental crises on a world scale; and the adoption of sophisticated and innovative research methodologies
to take advantage of the worldwide information bloom and data multiplicity in advancing the theoretical fron-
tiers and solving practical environmental problems. How do these set the agenda for the future environmental
regulatory research?

First, in the conceptualization of environmental regulatory enforcement style, the emerging thinking and
practice of dividing the inspection role from the sanctioning role has gained increasing support. This division
serves the significant need of improving the accountability of regulatory enforcement units and minimizing the
likelihood of a shirking effect from the regulated entities. It also mitigates potential conflicts of interest and
ensures the effectiveness of enforcement landing. Liu et al. (2018b) advanced this emerging concept with
empirical support in the China pollution control context by distinguishing the implementation of enforcement
independently as inspection and sanction. To further study the effectiveness of frontline enforcement, a stream
of research has emerged to explore the complementary tool of enforcement campaigns. For example, Liu et al.
(2015) developed a dual pathway model to unpack the recoupling mechanisms of campaign-style enforcement.

Second, our review highlights the significance of understanding more than the fact that industrial firms differ
in both environmental compliance strategies and performance. The traditional literature has mainly subscribed
to regulatory perspectives to examine these variations. Recent research integrates the regulatory and strategy
literature to explore the strategic and behavioural pattern formed in the regulatory process. In our earlier
work on corporate environmental coping strategies, for example, we shift the study of corporate environmental
behaviour to a diversity perspective instead of the traditional performance view. This new lens bridges compli-
ance performance and its antecedents by explaining when a certain strategy will be adopted and its performance
outcome. Future research could build on the frameworks and results to study corporate compliance strategies in
a wide range of regulatory domains, and more importantly, how they potentially evolve over time.

Third, to deepen ENGO research, increasing research attention should be directed to ENGOs’ organizations,
strategies and effectiveness in achieving their watchdog functions in the regulatory process. For example, a mul-
tiple stakeholder perspective can be considered when we seek to understand how ENGOs’monitoring strategies
would change over time, from confrontation to seeking partnership, from a single strategy to a mixed strategy,
in response to the divergent environmental interests of individual donors and funding bodies as well as taking
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advantage of the rise of Internet environmental activism and the growing influence of ESG investment. Finally,
in-depth studies of ENGOs’ monitoring strategy in developing countries are badly needed where ENGOs’ lim-
ited organizational and resources capacity are pronounced and the regulatory contexts are more hostile to their
watchdog role than in Western countries.

Fourth, a careful research design with a long-term research plan is strongly desirable to effectively capture
the growing complexity of environmental regulatory governance. The mixed-method design has been accepted
as of high rigour and explanatory power. Meanwhile, the use of objective (or archival) data could positively
supplement the self-reported data by revealing actual regulatory actions and outcomes. An emerging trend
is to employ data science methods by assembling a large dataset from available statistics for descriptive or pre-
dictive analyses, which has been made feasible and attractive with greater disclosure practices in environmental
information and pollution statistics. However, large datasets are not always problem-free, particularly in the
measurement of constructs, the treatment of correlation as causal relations in data analysis, and the lack of
strong theoretical underpinning above the data-mining endeavour. In spite of the above, we acknowledge
that recent methodological developments offer opportunities to advance and test the theory of environmental
regulation and compliance. In particular, the Big Data movements make data utilization for full-cycle studies
possible. One obvious extension is to integrate the considerable amount of data from social media, Internet
searches, and NGOmonitoring data with the increasingly available, government-disclosed data. Such data inte-
gration offers strengths in data and measurement sources to explore the breadth and depth of interactions
within the ‘regulatory triangle’. This potential has been demonstrated in recent efforts to examine the under-
lying mechanisms of how non-governmental monitoring increase the compliance of local governments with
central mandates in environmental information disclosure (Anderson et al., 2019). More rigorous and compre-
hensive work in this and other directions is needed.

Finally, as shown in our conceptualization in Figure 1, there is a call for an interactive perspective in the
proper integration of these three key actors of enforcement agencies, regulated firms and ENGOs in a single
study in terms of theory, methodology and research design to capture the full picture of environmental regu-
lation. Previous research has mainly taken only one of these actors as the core focus in research question for-
mulation, research design, analytical framework development, and research methods adoption. Although
theoretically there are already conceptual formulations available for possible reference, like collaborative regu-
latory governance, the ‘regulatory triangle’model, and possibly ecological modernization, they are still too loose
to provide a sound analytical framework to sort out the theoretical linkage and interactions among them in the
regulatory process, not to mention the challenges in research design and data analyses. Added to the compli-
cation is the further integration of different levels of regulation, ranging from domestic level to the global level.
In unpacking the complexity, the starting point may well be a study of the interactions of two actors at a given
regulatory level. Particularly interesting are the enforcement-compliance linkage on the agencies-firms’
approaches-strategies responses, the enforcement-monitoring linkage on the patterns of environmental
agencies-ENGO alliances; and the compliance-monitoring linkage on the effect of ENGO regulatory pressures
on firms’ compliance behaviours. More can be explored. It is our hope that our comparative review of the three
broad environmental regulatory topics and methodological issues will spark future ideas to advance the field.
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