
For decades, policymakers in the United States have required firms either to
install specific pollution-control technologies or to ensure that emissions

from their smoke stacks or drain pipes stay within specific limits. This two-
pronged approach of environmental technology requirements and emissions
limits has succeeded in reducing certain types of environmental problems. Yet
this approach, which forms the backbone of the nation’s environmental protec-
tion system, has for the most part ignored what goes on inside the firms and
facilities that actually generate pollution. As long as companies deployed the
appropriate technologies or met the specified emissions targets, how they man-
aged their facilities and what systems they used to monitor their environmental
performance mattered to no one other than the company managers them-
selves, and perhaps their corporate boards and shareholders. Policymakers and
others interested in environmental protection treated the firm itself as a black
box (Salzman and Thompson 2003, 182).

The tendency to ignore what goes on inside the firm is beginning to change.
As environmental problems persist, even after decades of conventional regula-
tion, policymakers, trade associations, and nongovernmental organizations are
searching for alternative solutions. Among the most innovative alternatives are
strategies that focus directly on how companies manage their internal opera-
tions. Previously overlooked in the literature on environmental protection,
these management-based strategies are distinctive in that they seek to penetrate
and shape what goes on inside private sector firms. What had previously been
treated as a black box—the firm itself and its internal management—is now
being exposed as a direct and explicit target of government regulators and oth-
ers who seek to induce firms to improve their environmental performance.
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For example, even though the extensive amendments Congress made to the
Clean Air Act in 1990 contained numerous conventional regulatory provisions,
they also included a new regulatory program that targeted the internal manage-
ment of large chemical facilities in an attempt to reduce the risk of catastrophic
accidents. During the 1980s, U.S. chemical facilities had experienced over a
dozen accidents that could have potentially resulted in disastrous outcomes
like those in Bhopal, India, in 1984, where thousands of people died (Congres-
sional Record 1989). In response, members of Congress sought to improve what
they perceived as a critical variable contributing to these accidents—internal
management. Under Section 112(r) of the revised Act, chemical facilities man-
agers must now undertake a three-step management process. They must (1)
inventory the amounts and types of hazardous chemicals used, (2) develop
scenarios about potential catastrophic accidents, and (3) write and implement
an accident prevention plan.1

Government policymakers have not been the only ones to target firms’ inter-
nal management in an attempt to improve private sector environmental
performance. Around the same time that Congress deliberated over amending
the Clean Air Act, representatives of the Chemical Manufacturers Association,
a major industry trade association, met across the Potomac River in Northern
Virginia to develop their own private sector solution to the problem of chem-
ical accidents (Lodge and Rayport 1991).2 The result of their efforts, known as
the Responsible Care initiative, has much in common with what Congress
eventually mandated in Section 112(r) of the Clean Air Act. Responsible Care
requires all trade association members to identify those aspects of their oper-
ations that could cause chemical accidents and to work with employees and
members of local communities to develop and implement accident-preven-
tion plans. Responsible Care does not require the adoption of any particular
accident-prevention technologies, nor does it specify a level of performance
that chemical facilities must meet. Instead, this trade association program
requires that managers of chemical facilities assess potential accident risks,
develop a written emergency response plan, establish a training program for
employees, and institute a strategy for communicating risks and plans to the
surrounding community (American Chemistry Council 2004).

Both Section 112(r) of the Clean Air Act and the chemical industry’s
Responsible Care initiative focus directly on changing the internal manage-
ment of firms. They are both examples of what we call management-based
strategies. Similar to the planning requirements that the National Environmen-
tal Policy Act many years ago imposed on government agencies,3

management-based strategies are increasingly being used to require or encour-
age private businesses to adopt specific planning or other management
practices aimed at achieving broader social objectives.

Despite growing interest in and use of management-based strategies by pol-
icymakers and business leaders in the United States as well as elsewhere in the
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world, research and policy analysis has tended to lag behind. To be sure, some
important work has focused on selected examples of management-based strate-
gies in a variety of policy contexts (Bardach and Kagan 1982; Braithwaite 1982;
Rees 1988; Orts 1995; Gunningham 1996; Parker 2002; Coglianese and Lazer
2003). Yet surprisingly little effort has been made to synthesize the results from
the relatively few empirical studies that have been done, or even to character-
ize management-based strategies as a distinct policy approach deserving of its
own serious analysis and consideration. The collection of empirical and theo-
retical analyses contained in this book therefore brings much-needed focus
and attention to management-based strategies. It does so not only by chroni-
cling the emergence of management-based strategies and showing the variation
such strategies can take, but by explicitly considering what these strategies
can—and cannot—achieve in terms of protecting the environment from the
negative effects of business activity.

Mangement-Based Strategies: A New Approach

Traditional environmental regulation has gone far toward addressing a wide
range of environmental problems in the United States (Bok 1996; Davies and
Mazurek 1998; Portney and Stavins 2000). Since the 1970s, overall levels of air
quality have improved steadily even while economic activity and vehicle miles
traveled have increased dramatically (U.S. EPA 2003a).4 The number of pol-
luted rivers, streams, and lakes has declined, and swimming, fishing, and
boating are now possible in waters that once functioned essentially as open
sewers (U.S. EPA 2003a). Abandoned hazardous waste sites have been cleaned
up and contaminated land has been restored to productive use (U.S. EPA
2003a).5 Due in part to traditional environmental regulation, many large and
obvious environmental problems have been greatly reduced, if not eliminated
altogether (Coglianese 2001a).

Notwithstanding the overall improvement in various environmental condi-
tions in the United States, many pressing and complex environmental problems
remain, and new problems loom. Air pollution from motor vehicles, electric
power plants, and other sources continues to raise concern about unhealthy air
quality in metropolitan areas, degradation of the protective ozone layer, and
global climate change. Many lakes and rivers remain polluted, especially from
runoff of excess pesticides from agricultural land and toxic contaminants from
other diffuse, non-point sources. Rapid development and expanding urbaniza-
tion threaten biodiversity and ecosystem resilience. The acknowledged sources
of environmental degradation have expanded beyond large industrial opera-
tions to include retail establishments, universities, hospitals, farms, and even
office buildings where government and other service professionals work.

To respond both to lingering and emerging environmental challenges,
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management-based strategies appear to have an important role to play in the
future of environmental protection (Elliott 1997). Because they focus on what
goes on inside organizations, management-based strategies can be adapted to
a variety of circumstances and appear well suited to the particular challenges
characteristic of many of today’s remaining environmental problems.

Many of the most intractable environmental problems have diffuse origins.
Often there is no smokestack or discharge pipe where a pollution control device
can be mandated or installed (Kettl 2002). Furthermore, some of the most signif-
icant remaining sources of pollution today are more heterogeneous than the
sources of the past, compounding the information burden on government if it is
to rely on conventional regulatory tools. In addition, some of today’s most serious
environmental problems grow out of complex organizational and technological
interactions that can be directly affected by management (Perrow 1984).

Management-based strategies are appealing because they can give firms the
flexibility to develop their own solutions and plans, a considerable advantage
given the complex, heterogeneous causes of various environmental problems.
Unlike technology-based standards that can be directed at the problems of
entire industry sectors, management-based strategies are adaptable to a wide
variety of individual settings, regardless of the size, age, or operational type of
facilities. Management-based strategies can leverage the informational advan-
tage of managers within business organizations, enlisting them to identify ways
to solve the specific problems created by their facilities’ operations (Coglianese
and Lazer 2003).

Consider the environmental problems created by the nation’s vast network of
university and industry research laboratories. These laboratories generate diverse
chemical wastes left over from the many different experiments run by faculty
and student researchers, and they pose an array of risks of spills and accidents.
Crafting technology- or performance-based standards to address pollution from
a vast and diverse network of laboratories would require an enormous amount
of fine-grained—and ever-changing—information. It may be far better to have
those who operate these facilities develop management systems that address the
unique hazards created by their operations (U.S. EPA 2002).

Policymakers and business leaders increasingly recognize that what goes on
inside the black box of the organization is of critical importance for overall
environmental quality. The size of a regulated entity’s environmental footprint
is neither necessarily nor completely determined by the raw materials it uses or
the products or services it produces. An organization’s impact on the environ-
ment is also based on the actions of its managers: the information they collect
and share, the goals they develop and articulate, the types of issues to which
they give attention, the reporting structures they establish, the kind of profes-
sionals they include in key meetings, the aspects of performance they monitor,
and the way they factor environmental performance into employee rewards
and penalties.
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Management-Based Strategies and the Policy Toolbox

Given the challenging nature of contemporary environmental problems, it is
not surprising that government policymakers are taking increasing interest in
management-based strategies. In addition to the examples already mentioned
and discussed elsewhere in this book, anyone who reviews the Federal Register
carefully will find a variety of other ways that environmental regulators are
working to affect the management of organizations. For example, to reduce
contaminated runoff from farms where large numbers of animals are concen-
trated, the U.S. Environmental Protection Agency (EPA) requires that farm
operators develop nutrient management plans that detail how manure will be
stored, transported, and used so as to protect clean water sources (U.S. EPA
2003b). A recent EPA proposal to reduce the foul odors and other impacts
associated with sewage sludge would encourage municipalities to implement
environmental management systems and use third parties to audit their man-
agement practices (U.S. EPA 2003c).

The emergence of these and other similar proposals should lead scholars and
policy analysts to consider what role management-based strategies should play
in the overall environmental policy toolbox. Yet, at least until now,
management-based strategies have received remarkably scant consideration in
the environmental policy literature. The question of what regulatory instru-
ment to use is usually posed as a choice between technology- and
performance-based standards (Breyer 1982; Viscusi 1983). Technology stan-
dards, also sometimes called “design” or “specification” standards (Bohm and
Russell 1985; U.S. Congress 1995), specify a particular means that firms must
use to control pollution. Performance standards, also sometimes called “harm-
based standards” (U.S. Congress 1995), specify a particular end that firms must
achieve in their environmental programs (Project on Alternative Regulatory
Approaches 1981; Coglianese et al. 2003). Together, technology and perform-
ance standards constitute most of traditional environmental regulation, and
they have generated considerable discussion within the legal and policy litera-
ture (U.S. EPA 1990; Callan and Thomas 1996; Blackman and Harrington 1998;
Driesen 1998; Wagner 2000; Morag-Levine 2003).

Market-based environmental policy instruments also play an important role
in the policymaker’s toolbox and have received substantial attention in the
scholarly literature (Ackerman and Stewart 1985; Hahn and Hester 1989;
Stavins 1998, 2003). Market-based instruments establish explicit or implicit
prices on environmental pollution (Blackman and Harrington 1998). They
attempt to structure incentives so that private sector managers internalize the
costs of their environmental impacts in more socially optimal ways. Examples
of market-based instruments include emissions fees that require firms to pay
when they emit pollution (Dales 1968; Rose-Ackerman 1973; Majone 1976;
DOE 1989; Hahn 1989; U.S. EPA 1990; U.S. Congress 1995), input taxes that
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charge firms for the volume of materials or chemicals they use in their produc-
tion (Stahr 1971; Baumol and Oates 1979; Hahn 1989; Blackman and
Harrington 1998), and marketable permits that allow firms to trade or sell
emissions credits with others (Bohm and Russell 1985; Hahn 1989; U.S. EPA
1990; Stavins 1991; Hahn and Stavins 1992; Schmalensee et al. 1998; Ellerman
et al. 2000; Stavins 2003).

In addition to traditional and market-based regulation, a few other tools in
the environmental policy toolkit have received attention in the legal and pol-
icy literature. These include the direct expenditure of government dollars to
achieve policy goals (Stahr 1971), such as government spending to construct
water treatment plants (Blackman and Harrington 1998) or to preserve or
restore endangered ecosystems (Bohm and Russel 1985). Information disclo-
sure programs—such as the Toxics Release Inventory (TRI)—have also received
considerable discussion in the literature (Hamilton 1995; Kleindorfer and Orts
1998; Sunstein 1999; Karkkainen 2001; Graham 2002; Hamilton 2005; Fung et
al. 2006). Finally, as federal and state governments have launched dozens of vol-
untary environmental programs to encourage energy-efficient lighting,
promote waste reduction, and foster water conservation, among other goals, a
substantial literature has developed around the establishment of these volun-
tary programs (Arora and Cason 1996; Mazurek 1998; Delmas and Terlaak
2001; Khanna 2001; Prakash 2001; Potoski and Prakash 2002; de Bruijn and
Norberg-Bohm 2005).

Although all policy instruments or strategies can have an impact on the
internal management of firms, any such effects are only indirect. For example,
when Congress in 1986 required firms to report publicly their releases of toxic
substances, the main purpose of this requirement was to inform employees
and the public, and then at best indirectly to catalyze external forces to bring
pressure on firms’ internal management to reduce toxic emissions (Karkannien
2001). After the release of the first required reports, some private sector man-
agers were shocked to learn that their company’s releases put them at or near
the top of EPA’s list of polluters. In these managers’ firms, information disclo-
sure triggered intense management attention, goal-setting, training,
information collection, and monitoring (Graham 2000). Yet this was only a
side effect of the TRI law, albeit a positive one; it was not the law’s main pur-
pose. In fact, none of the instruments discussed in the general environmental
policy literature aim directly at influencing specific management practices.6

The closest parallel to management-based strategies can be found in the so-
called reflexive environmental policies discussed in the legal literature (Teubner
et al. 1994; Orts 1995; Fiorino 1999).7 Rather than impose direct controls on
behavior, reflexive strategies enlist “intermediary institutions” (Orts 1995, 1264)
such as companies, trade associations, and standards organizations “to encour-
age thinking and behavior in the right direction” (Orts 1995, 1264; see also
Ayres and Braithwaite 1992). Reflexive law recognizes that the complexity of
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environmental problems limits the ability of regulators to design and imple-
ment effective policies. Government therefore should foster conditions that
encourage managers of regulated entities to identify and pursue environmen-
tal improvement opportunities.

The idea of reflexive law originated in Europe, and its most prominent appli-
cation is the European Eco-Management and Audit Scheme (EMAS). EMAS is
a voluntary standard established by the European Union to recognize facilities
that comply with environmental laws, implement environmental management
systems, and publish independently verified reports on their environmental
performance (European Commission 2005). EMAS encourages managers to
adopt a critical approach to their environmental conduct through environ-
mental management planning, review, and disclosure (Orts 1995).

In our view, EMAS is also an excellent example of a management-based
strategy, since it aims directly to shape firms’ environmental management. We
believe such management-based strategies merit their own place in the U.S. pol-
icy lexicon as they may prove to be, at least in certain important cases, valuable
tools for environmental protection. Yet management-based strategies them-
selves can take different forms and can be deployed by different kinds of
institutions. To analyze their role in the policy toolkit, it is helpful to consider
four major types of management-based strategies.

Types of Management-Based Strategies

Both governmental and nongovernmental institutions can deploy management-
based strategies. These strategies can also either mandate management practices
or simply encourage them. Consider the following four examples of
management-based strategies in use today.

Massachusetts’ Toxic Use Reduction Act

Since 1989, the Commonwealth of Massachusetts has addressed the risks from
toxic chemicals with a management-based regulation known as the Toxics Use
Reduction Act. The origins of this law can be traced to a cluster of childhood
leukemia cases found in Woburn, Massachusetts, that emerged during the early
1980s and that many residents attributed to toxic contamination. The ensuing
public concern about environmental degradation, and hazardous wastes in
particular, bolstered environmental activists in the state, including the Massa-
chusetts Public Interest Research Group (MassPIRG). By the late 1980s, it
appeared likely that MassPIRG would use its clout to gain passage of a law ban-
ning or phasing out a broad range of toxic chemicals.

To stave off the imposition of chemical bans, industry entered into negoti-
ations with MassPIRG. These negotiations resulted in the unanimous approval
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by the legislature of a management-based regulation requiring firms to analyze
the use and flow of toxic chemicals throughout their facilities, develop plans to
reduce their use of these chemicals, and submit reports of their planning to the
state. Adopted in 1989, the Toxics Use Reduction Act (TURA) also requires a
state-authorized pollution-prevention planner to certify that each plan has met
the criteria in TURA for a rigorous toxics use reduction plan. TURA does not,
however, require firms to comply with their own internal plans, nor does it
require them to meet any individual performance targets. The law simply asks
managers to study their use of toxic chemicals and engage in a planning process
designed to identify possible strategies for pollution prevention. Today, 14 states
have laws similar to TURA that encourage the prevention of toxic pollution
through required management efforts.

Ford Motor Company’s ISO 14001 Supplier Requirement

Major corporations seeking to improve the environmental performance of
their operations face enormous challenges in overseeing diverse and geograph-
ically disparate manufacturing facilities. Before the mid-1990s, Ford Motor
Company, like many large manufacturing organizations, functioned as a loose
federation of facilities that operated mostly independently. By the late 1990s,
however, Ford had become a global organization with all of its national facili-
ties operating under a single umbrella. Coordinating the environmental
performance of all of these plants represented a major challenge, as the Ford
organization included 140 manufacturing sites operating under the regulatory
regimes in 26 countries (O’Brien 2001).

Rather than attempt to establish a uniform set of pollution control technolo-
gies or environmental performance standards at all plants, Ford’s corporate
headquarters chose a new approach that had been gaining acceptance, partic-
ularly in Europe and Asia. Ford decided to impose a uniform set of
environmental management practices at all of its plants. By focusing on man-
agement, Ford was able to establish a common, disciplined approach to
environmental protection while respecting local differences that might call for
different control technologies or performance standards.

In 1999, Ford’s corporate offices decided to take its mandate for disciplined
environmental management one step further. Beginning in 2003, its “first-tier”
suppliers of tires, seats, pedals, wiring, spark plugs, switches, mufflers, and
many other parts used in Ford vehicles would need to adopt the same environ-
mental management practices Ford required of its own plants. Ford did not
require these suppliers to use particular environmental control technologies or
achieve a particular level of environmental performance. Instead, it required
them to adopt management practices that met the criteria set forth in ISO
14001, an international environmental management system standard (Ford
Motor Company 1999; Wilson 2001).
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Other major companies have taken similar steps to improve the environmen-
tal management of their facilities and suppliers. For example, on the same day
that Ford announced it was imposing environmental management requirements
on its suppliers, General Motors Corporation issued a similar requirement for
standardized environmental management for its first-tier suppliers (General
Motors Corporation 1999).8

Federal and State Performance Track Programs

As with major corporations, federal, state, and local governments in the United
States also face a challenge in trying to see that the thousands of industrial facil-
ities in their jurisdictions reduce their impact on the environment. For decades,
the strategies governments used were regulatory, but in recent years many state
and federal agencies have initiated programs offering recognition and other
incentives in an attempt to encourage firms to achieve voluntary environmen-
tal improvements. Perhaps the best example of such a program is the National
Environmental Performance Track, initiated by EPA in 2000. Facilities that par-
ticipate in Performance Track have their names posted on EPA’s Web site, are
invited to meetings with high-ranking EPA officials, and receive exemptions
from routine agency inspections and certain regulatory requirements.

To qualify for entry into Performance Track, a facility must comply with all
environmental laws and demonstrate a record of environmental accomplish-
ments that go beyond what the law requires. The facility must show that it has
an environmental management system in place and that this system has been
verified by an independent third party. It must also show that it is open to
engagement with the community and that it has made a commitment to
improve environmental performance in four areas.9 Although EPA provides
guidance to managers about the types of commitments it expects—for exam-
ple, water or energy conservation—managers may improve at their own pace,
in their own ways. The important factor for EPA is that managers commit
somehow to reducing their ecological footprint and that they develop a man-
agement system for achieving those reductions.

State regulatory agencies, including those in Michigan, Texas, Virginia, and
Wisconsin, have adopted programs similar to Performance Track that offer
recognition and other incentives to facilities with strong environmental manage-
ment programs. All of these programs encourage, but do not require, firms to
adopt management systems that may help them reduce environmental impacts
further than the levels mandated by conventional environmental regulation.

Portland Cement Association’s Sustainability Program

Like large firms and government environmental agencies, trade associations
also have an interest in promoting strong environmental performance. A well-
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publicized environmental problem at one firm can drag down the reputation
of an entire industry and prompt government to adopt further environmental
regulation of the industry. Many trade associations have attempted to promote
strong environmental performance by establishing codes of practices for their
members. Rather than establish performance- or technology-based standards,
these codes often tend to focus on members’ management activities.

Portland Cement Association’s Sustainability Program is a case in point. In
1991, the trade association’s board of directors adopted seven principles that
call on member companies to promote overall safety and health, manage wastes
responsibly, and improve energy efficiency. The trade association did not advo-
cate any specific technologies or performance standards for its members, but
rather encouraged members to develop their own performance measures and
chart progress toward their achievement (PCA 2004a).

In 2004, the trade association’s executive committee went a step further,
encouraging members to adopt formal environmental management systems.
PCA promoted the benefits of environmental management systems (EMSs) in
its publications and offered EMS training. It established a goal of having veri-
fiable EMSs in place at 90 percent of U.S. cement plants by the end of 2020. It
pledged to recognize firms that implemented environmental management sys-
tems through an awards program. In addition, the trade association now
collects information about members’ environmental performance and plans to
develop benchmarks for energy consumption and other performance measures
so that managers can compare their performance with the industry norm (PCA
2004b).

A Typology of Management-Based Strategies

As these examples show, management-based strategies can take a variety of
forms and can be adopted by a variety of organizations, including government
agencies, private firms, and trade associations. Although each is different, these
four examples share a clear focus on management itself. The strategies all
directly seek to influence the attention, information, authority, and financial
resources of managers toward the achievement of environmental improve-
ments. The strategies do not necessarily require managers to achieve any
specific outcomes, but they do allow them the flexibility to choose their own
measures to reduce their environmental impacts.

Each of the examples illustrates a different type of management-based strat-
egy. The Massachusetts TURA and similar state laws exemplify
management-based regulation. These laws are nondiscretionary imperatives
that firms implement specified management practices. Another example of a
government-imposed requirement for management-based practices is the risk
management planning requirement detailed in Section 112(r) of the federal
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Clean Air Act. Firms operating in particular chemical manufacturing and dis-
tribution sectors, and which have more than a specified number of employees,
are required to undertake the planning and other management practices called
for in Section 112(r).

Just as government has required management-based activities under TURA
and the federal risk management rule, Ford Motor Company has mandated a set
of management practices. Ford requires its suppliers to develop an environmen-
tal policy, assess the environmental impacts of their operations, set goals, assign
responsibility, train workers, and document progress, as described in ISO 14001.
The penalty for failing to adopt an ISO 14001 system is the potential of being
dropped from Ford’s list of preferred suppliers.10 Ford’s actions to require man-
agement activities are not unique. The American Chemistry Council (ACC)
(formerly the Chemical Manufacturers Association) has similarly required envi-
ronmental management practices of its member firms under its Responsible
Care program. The ACC now requires that chemical firms implement a “Respon-
sible Care Management System” as a condition for membership in the trade
association (ACC 2005). In both the Ford and ACC cases, the management-based
regulator is a private organization, not the government. We therefore refer to
such private sector requirements as management-based mandates, to distinguish
them from government-imposed management-based regulation.

Mandatory management-based strategies stand in contrast to efforts that
simply encourage improved environmental management. EPA’s National Envi-
ronmental Performance Track and similar state programs, such as the Clean
Texas Program run by the Texas Natural Resource Conservation Commission,
offer incentives to facilities to implement environmental management prac-
tices. With these programs, facilities can base their decision of whether to
participate on their assessment of the costs and benefits of implementing the
management practices government seeks to encourage. We refer to govern-
mental efforts to encourage, but not require, improved environmental
management as management-based incentives.

The Portland Cement Association’s EMS program is also voluntary. Unlike
Responsible Care in the chemicals sector, adoption is not a requirement for
membership in the cement trade association, even though it is strongly encour-
aged. The International Organization for Standardization (ISO) is another
private organization that exerts some modest pressure on firms to improve
environmental management. ISO convenes the process whereby representa-
tives from various countries, private sector firms, and nongovernmental
organizations develop and revise environmental management system stan-
dards. ISO does not require any firms to comply with its standards, but by
bringing parties together to draft management standards it enables and encour-
ages their use (ISO 2005). We refer to such nongovernmental efforts to
encourage improvements in environmental management as management-
based pressures.
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Figure 1-1 summarizes the major differences in management-based strate-
gies. It distinguishes four strategies—regulations, mandates, incentives, and
pressures—based on the type of institution that deploys the strategy and
whether the specified management practices are mandated or encouraged.

Management-Based Strategies and 
Environmental Management Systems

Management-based strategies are related to another emerging environmental
practice: the adoption of environmental management systems (EMSs). During
the past two decades, thousands of organizations in the United States, Europe,
and Asia have adopted EMSs, and the number keeps growing (Coglianese and
Nash 2001; Delmas 2002). What we mean by management-based strategies,
however, is both broader than and, in important ways, different from EMSs.

EMSs are the internal rules and organizational structures managers use to
routinize behavior in order to satisfy their organization’s environmental goals.
Although the specific features of these systems vary across organizations, under
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FIGURE 1-1. Types of Management-Based Strategies

*ch1  7/14/06  1:29 PM  Page 14



almost any EMS managers establish an environmental policy or plan; imple-
ment the resulting plan by assigning responsibility, providing resources, and
training workers; check progress through systematic auditing; and report
results to top managers.11 EMSs are effectively “regulatory” structures that arise
from within organizations (Coglianese and Nash 2001, 1).

Management-based strategies, in contrast, are used by those who are outside
an organization to change the management practices and behaviors of those on
the inside. A major distinction between management-based strategies and EMSs
therefore lies in who is requiring or encouraging the improved environmental
management. When managers within individual companies devise EMSs for
use in their own facilities, they are changing their own behavior or seeking to
change the behavior of those individuals whom they oversee within their
organization. When government agencies, major customers, or trade associa-
tions encourage or require companies to develop EMSs, they are outsiders
deploying a management-based strategy.

In an earlier volume, Regulating from the Inside, we called attention to the
implications of the growing use of environmental management systems for
public policy (Coglianese and Nash 2001). Describing the potential for a
“management-based environmental policy,” we examined an array of policy
options for promoting the adoption of EMSs. Specifically, we analyzed the
potential for government or private sector firms or trade associations to man-
date EMS adoption. We also noted that governments might increase the benefits
of EMS adoption through public recognition, enforcement forbearance, and
regulatory flexibility; or they might lower the costs of EMS adoption through
education, technical assistance, subsidies or tax credits, and audit protection
(Coglianese 2001b). All are examples of different management-based strategies.

In the years since the publication of Regulating from the Inside, federal and
state agencies, trade associations, and private firms have, to varying degrees,
pursued each of the policies we identified (Coglianese and Nash 2002). In April
2002, the White House Council on Environmental Quality (CEQ) and Office
of Management and Budget (OMB) sent a memorandum to all federal agency
heads urging them to comply with Executive Order 13148, which mandates that
federal agencies implement EMSs by the end of 2005 (CEQ 2002). In April
2003, the ACC revamped its Responsible Care program to require all trade
association members to adopt EMSs that include performance metrics and
that are certified by external third parties (Yosie 2003). That year the Coalition
for Environmentally Responsible Economies (CERES) launched its Facility
Reporting Program to gather information about facility-level environmental
management (CERES 2005). In April 2004, EPA issued a new Strategy for
Determining the Role of Environmental Management Systems in Regulatory
Programs that calls for careful experimentation with using EMSs in regulatory
programs (U.S. EPA 2004). EPA has also funded projects in nine states, at a cost
of more than $1.5 million, to explore the role of EMSs in permitting and related
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issues (U.S. EPA 2005c). Finally, EPA’s Sector Strategies Program, working in
partnership with trade associations, has developed EMS implementation guides
for five sectors: agri-business, metal casting, metal finishing, shipbuilding and
repair, and specialty-batch chemicals (U.S. EPA 2005e).

What is the likely impact of these strategies? While management-based
strategies differ from EMSs with respect to who initiates the effort to change
environmentally detrimental behavior, they do share a common focus on man-
agement activities. They are both premised on the belief that improvement in
environmental management will lead to improvements in environmental out-
comes. Just as many managers have implemented EMSs specifically to improve
their firm’s environmental performance (Nash et al. 1999; Andrews et al. 2001;
Florida and Davison 2001), governments, trade associations, and other organ-
izations that deploy management-based strategies do so in order to generate
improvement in environment conditions.

To understand the potential of management-based strategies, then, it helps
to consider what we know about how EMSs affect the environmental perform-
ance of facilities that use them. If the adoption of EMSs leads to an
improvement in firms’ environmental performance, then perhaps
management-based strategies could be an effective means of improving envi-
ronmental performance too.

A growing body of case study evidence suggests that in many instances EMSs
have had positive effects on environmental outcomes. EPA’s EMS Web site
includes about a dozen case studies of firms that have improved their environ-
mental performance by implementing an EMS. The achievements firms have
realized include, among other things, increased recycling, improved water con-
servation, reduced releases of toxic chemicals, and reduced consumption of
material inputs (U.S. EPA 2005b). For example, an Alcoa subsidiary in South
Carolina cut waste generation in half after implementing an EMS (Rondinelli
and Vastag 2000). EMS adoption helped a Louisiana Pacific wood products
plant find a way to recycle wood chips, reducing waste and saving money
(Coglianese and Nash 2001).

Although case studies can show that EMSs might improve environmental
performance in some firms, they tell us little about how EMSs will work in
general. Generalizing from individual case studies is difficult because these
studies do not distinguish between the role of the EMS and the role of other fac-
tors that might also contribute to improvements in environmental
performance. Louisiana Pacific, for example, introduced its EMS after EPA filed
suit against the company for unlawful air releases (Coglianese and Nash 2001).
Was the EMS the causal factor leading the company to improve environment
outcomes? Or was the government’s criminal enforcement action the key cause
of both the decision to adopt an EMS and to improve environmental out-
comes? In the wake of such an enforcement action, Louisiana Pacific’s overall
heightened commitment to making environmental improvements, rather than

16 Cary Coglianese and Jennifer Nash

*ch1  7/14/06  1:29 PM  Page 16



its EMS, may have been the critical factor in instituting new, environmentally
beneficial practices.

In an effort to overcome the limitations of individual case studies, some
researchers have conducted large-scale studies of the impacts of EMSs. Some of
the studies suggest that EMS adoption has little discernable impact on environ-
mental performance. Automotive assembly plants that implemented EMSs
reportedly have had no better environmental performance in terms of toxic
releases, criteria air pollutant emissions, RCRA hazardous wastes, and instances
of noncompliance with regulations than those that did not (Matthews 2001;
Matthews et al. 2004). British facilities that adopted environmental manage-
ment systems had no fewer accidents or regulatory enforcement actions than
similar facilities without EMSs, although they achieved higher levels of proce-
dural performance such as record keeping and worker training (Dahlstrom et
al. 2003).

However, increasingly, the weight of the evidence suggests that EMSs are
positively correlated with improvements in environmental performance. Man-
agers of manufacturing plants in Pennsylvania that had implemented EMSs
reported greater reductions in air pollution, electricity use, and solid waste
than their non-EMS peers (Florida and Davison 2001). Managers of Mexican
manufacturing firms reported that their environmental performance improved
as they completed more steps toward ISO 14001 adoption (Dasgupta et al.
2000). Electronics facilities with EMSs had somewhat lower releases of toxic
emissions than comparable plants that had not adopted formal environmen-
tal management systems (Russo 2001). In a sample of Fortune 500 firms, EMS
adoption correlated with lower toxic emissions per unit of output, particularly
in firms with large toxic releases relative to their size (Anton et al. 2004). Among
manufacturing facilities in the United States, the adoption of elements of an
EMS is associated with relatively greater reductions in releases of toxic chemi-
cals (King et al. 2005). U.S. facilities that have developed EMSs certified to meet
the ISO 14001 standard have tended to reduce harmful air emissions to a
greater extent than those that have not (Potoski and Prakash 2005a) and they
comply more fully with the Clean Air Act (Potoski and Prakash 2005b). Euro-
pean firms with certified EMSs reportedly undertake more environmental
initiatives than those without such systems (Johnstone 2001).

Key Questions about Management-Based Strategies

The accumulated research showing an association between environmental
management systems and improved environmental performance strengthens
the rationale for analyzing management-based strategies. If EMSs matter, then
strategies that aim directly at improving firms’ environmental management
deserve more systematic attention than they have received to date. How should
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such an inquiry into management-based strategies proceed? We believe that to
understand the appropriate role for management-based strategies and the con-
ditions under which they are appropriate calls for careful assessment of at least
five main questions.

The Importance of Management 

The first question focuses on the importance of a firm’s management to its
environmental performance. As we have just noted, many studies of EMS adop-
tion suggest that firms can improve their environmental performance by
making management improvements. Yet improvements are by no means cer-
tain for all firms under all conditions (Andrews et al. 2001; Coglianese and
Nash 2001; Nash and Ehrenfeld 2001; Speir 2001). Since management-based
strategies seek to influence management, they will be appropriate only if and
when management itself is an important factor causally related to resource
consumption, waste production, and other factors that degrade the environ-
ment. To make the most of management-based strategies, the relationship
between a firm’s environmental performance and its management (independ-
ent of regulatory, economic, and social factors) still needs to be better
understood (Gunningham et al. 2003).

The Impact of Management-Based Strategies

Assuming that management is a key factor affecting certain environmental
outcomes, the second question is whether management-based strategies actu-
ally change what managers do. Do management-based strategies—that is,
actions taken by outsiders to influence firms’ internal management—
successfully permeate the black box of the firm and influence organizational
structure and decisionmaking in a positive way? Or do managers mostly ignore
these strategies or game outsiders with symbolic gestures that lack substantive
results? For example, when Ford Motor Company mandated that its suppliers
implement ISO 14001, did this requirement actually lead to significant changes
in suppliers’ practices? Or did suppliers simply go through the motions, estab-
lishing management plans that looked good on paper but did not result in
genuine change?

Strategic Design

A third question to ask about management-based strategies is whether some
strategies are more effective than others. Presumably some do work better than
others, at least in certain circumstances. If so, then we need to identify which
types of strategies yield the most successful outcomes under which conditions,
and we need to understand why. Management-based strategies can vary in the
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incentives they offer, the amount of direction they provide, and the oversight
mechanisms they deploy. What types of incentives work to motivate improve-
ments in management practices? 

Government agencies have already tried a variety of incentives, including pub-
lic recognition, inspection forbearance, and regulatory flexibility. Participants in
these programs have advocated for still greater incentives, such as expedited per-
mitting, streamlined reporting, and green investment ratings to motivate facilities
to participate (ECOS 2005). Are these additional incentives necessary? 

How much discretion should outsiders give to insiders? For example, some
management-based regulations call for firms to do little more than adopt
“appropriate” management plans, while others require plans that meet detailed
and extensive criteria. Which approach works better? 

Similarly, different management-based efforts encourage or require different
oversight mechanisms. Many management-based strategies include a require-
ment that firms engage with external constituencies (ACC 2004; MSWG 2004;
U.S. EPA 2005a). Others require the firm to have its management system certi-
fied by a third party. Still others require the collection and public disclosure of
information (Metzenbaum 2001). How, if at all, do these differences in oversight
mechanisms shape firms’ environmental management and their overall per-
formance? By observing the impacts of management-based strategies with
different methods of oversight, along with other variations in design, we will be
able to learn how to deploy management-based strategies more effectively.

Management-Based Strategies and Conventional Regulation

A fourth question centers on the relationships between management-based
strategies and existing environmental regulation. Some research suggests that
management-based strategies can help firms come into greater compliance with
existing regulations through better planning and auditing (U.S. EPA 2005d). Are
management-based strategies merely complements to other strategies, strength-
ening conventional regulation but not providing a substitute for it? Or do
management-based strategies offer a third way of achieving environmental pro-
tection that is truly independent? As Andrews, Hutson, and Edwards point out in
Chapter 5, management-based strategies may lead companies to reduce envi-
ronmental impacts not currently addressed by government regulation. On the
other hand, the existence of extensive government regulation may well constrain
the full impact of management-based strategies, because firms would be com-
pelled to follow the law even if the government-mandated action is less effective
than alternative ways of managing and reducing their environmental impacts.

Evaluating Management-Based Strategies

The fifth question focuses on how to define and measure the effectiveness of
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management-based strategies. “Management” by itself is probably too broad a
concept for evaluative purposes. Progress in assessing the correlation between
management and environmental performance requires researchers to define
management in concrete terms using observable characteristics. Without such
measures, researchers may continue to conflate managers’ commitment or val-
ues with their management actions, even though these are likely to be separate
factors affecting environmental performance (Coglianese and Nash 2001). If
managers’ commitment is what matters most in affecting firms’ environmen-
tal performance, then requiring or encouraging them to implement specific
management actions may well not lead to expected performance improve-
ments. Researchers evaluating management-based strategies should be mindful
of all the different factors affecting firms’ management and develop measures
to control for them as much as feasible.

Road Map of the Book

These five questions about management-based strategies form the foundation
for this book as much as they map out an agenda for future research. They are
also five crucial questions for public policy because, although management-
based approaches seem intuitively appealing, we know relatively little about
the conditions under which they work, which designs are most effective, and
how these approaches fit within a larger environmental policy toolbox. The
only way to answer these questions is by conducting empirical research. Toward
that end, we have commissioned leading scholars from a variety of disciplinary
backgrounds to examine these questions in the light of prominent examples of
management-based strategies being used in the public and private sector today.
The research these scholars produced, and which is collected in this book,
promises the most comprehensive effort to date to define, explain, and evalu-
ate the role of management-based strategies in environmental protection.

Part I of this book focuses on the question of whether management is the
right place to look for improvements in environmental performance. Chapter
2, written by political scientist Robert A. Kagan, explores the complex role that
management plays in explaining variation in firms’ environmental perform-
ance. Based on findings from a study of pulp and paper mills in the United
States, Canada, Australia, and New Zealand, Kagan suggests that “management
style” does influence environmental performance, particularly in shaping how
organizational decisionmakers interpret regulatory, market, and community
signals. His answer to the initial question of whether management matters is
therefore decidedly “yes,” even if internal management does not completely
determine a firm’s actions with respect to the environment.

In Part II, we consider the role of public and private sector mandates to
adopt management-based approaches. In Chapter 3, economist Lori Snyder
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Bennear reports results from an empirical evaluation of state laws requiring
managers to develop pollution prevention plans. In Chapter 4, economist Paul
R. Kleindorfer presents findings from a study of EPA’s requirement that chem-
ical plants develop risk management plans. In Chapter 5, political scientist
Richard N. L. Andrews and his coauthors share findings from a study of
management-based mandates imposed by industrial customers on their sup-
pliers. These researchers suggest that requiring specific management practices
can indeed motivate performance, but their work also cautions that such man-
dates by no means guarantee improvements across the board. And in Chapter
6, Howard Kunreuther, Shelley H. Metzenbaum, and Peter Schmeidler provide
an analysis of a different and novel kind of mandate—mandatory insurance—
as a potential driver for motivating improved environmental management.
They postulate that this approach may have great success in motivating effec-
tive environmental management.

In Part III, we examine the effectiveness of nonmandatory management-
based incentives and pressures. In Chapter 7, Jason Scott Johnston, a lawyer and
economist, reports results from an empirical study of the effectiveness of EPA’s
Strategic Goals Program, a management-based voluntary program established
between EPA and the metal-finishing industry in 1998. In Chapter 8, econo-
mists Tapas K. Ray and Kathleen Segerson document the impact of an EPA
management-based effort called the Clean Charles Initiative, through which
government served as the standard-bearer of an ecosystemwide performance
management initiative. In Chapter 9, Andrew A. King, an expert on manage-
ment and organizational behavior, explores the value of management-based
strategies to environmental organizations seeking to promote innovative indus-
trial practices. Together, the research in Part III suggests a less sanguine view of
management-based strategies, at least those that lack sufficient incentives
behind them. The cases examined here are by no means exhaustive, but they do
appear to support the view that such strategies are insufficient substitutes for
more compulsory efforts to achieve environmental protection.

The research in this book begins to answer the critical questions about the
impact of management-based approaches, the effectiveness of different designs,
the relationship between management-based strategies and traditional environ-
mental regulation, and the best ways to evaluate these approaches. Some
management-based strategies can yield positive results for environmental pro-
tection, especially in inducing firms to make improvements in areas that are
difficult for government to regulate or that involve complex interactions
between people and industrial processes. Yet the results from management-
based strategies will not always be dramatic, particularly when programs are
designed to encourage rather than require improved environmental manage-
ment. Management-based strategies are certainly not appropriate for all
problems. In many cases, they will serve best to complement, rather than sub-
stitute for, other environmental protection strategies.
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While we should have no illusions that management-based strategies will
become the mainstay of society’s approach to environmental protection, this
book shows quite well that they can offer measurable and positive societal ben-
efits. Management-based strategies have made a difference in some cases and
represent an important approach that government, the private sector, and non-
governmental organizations increasingly use, especially when attempting to
address some of the most intractable kinds of environmental problems. Those
trying to protect the environment would therefore do well to consider more
carefully strategies that seek to leverage private sector management to benefit
the overall public welfare.

Notes

1. For background on the development of the risk management planning rule under
the 1990 Clean Air Act Amendments, see Makris (1998).

2. Subsequently, the Chemical Manufacturers Association changed its name to the
American Chemistry Council.

3. The National Environmental Policy Act of 1969, 42 U.S. Code Section 4321–4347.
See Caldwell (1998), Karkkainen (2002), and Connaughton (2003).

4. However, this is not to say that all of the reported declines in ambient air pollution
can properly be attributed to environmental regulation. For a recent program evalua-
tion of the Clean Air Act analyzing the impact of ambient air quality standards, see
Greenstone (2004).

5. This is not to say that the nation’s hazardous waste laws are without any problems.
For in-depth assessments of Superfund, see Revesz and Stewart (1995), Hamilton and
Viscusi (1999), and Probst et al. (2001).

6. In a comprehensive article on environmental policy tools, for example, Kenneth
Richards (2000) reviewed 15 major studies on instrument choice, none of which
included anything like the management-based strategies we address in this book.

7. In addition, several scholars have also called attention to enforced or mandated self-
regulation, which also are closely related to management-based regulation (Bardach
and Kagan 1982; Ayres and Braithwaite 1992; Hutter 2001).

8. In Chapter 5, Richard N. L. Andrews and co-authors discuss the environmental per-
formance of automotive suppliers subject to automakers’ ISO 14001 requirements.

9. Under existing program guidelines, small facilities may commit to improve in two
areas instead of four.

10. See Hutson (2004) for a discussion of Ford’s enforcement of this requirement.

11. Committees convened under the auspices of the International Organization for
Standardization have drafted ISO 14001, an international standard for environmental
management systems. Many firms have used this standard as the template for the
design and operation of their own EMSs.
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