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Carbon Footprint
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Introduction
Widespread use of fossil fuels, rapid deforestation, and activities related
to the production of goods and services are causing exponential increases
in greenhouse gas emissions that are changing the earth's climate. The
term greenhouse gas refers to "[a]ny gas that absorbs infra-red radiation
in the atmosphere. Greenhouse gases include water vapor, carbon dioxide
(C0 2), methane (CH4), nitrous oxide (N20), halogenated fluorocarbons
(HCFCs), ozone (0 3), perftuorinated carbons (PFCs), and hydroftuorocarbons (HFCs)." 1 These gases capture heat in the earth's atmosphere and
cause the phenomenon known as global warming. When the levels of
greenhouse gases increase excessively, they can cause the earth's temperature to heat up to potentially damaging levels.
As a result of global warming and its adverse consequences, people
are now recognizing that they should change course and begin reducing
anthropogenic greenhouse gas emissions. Human lifestyles that embrace
low carbon outputs are thought to have numerous potential health benefits for high- and middle-income societies. 2 Moreover, reduction in carbon outputs also benefits the citizens of low-income nations by increasing
available resources and limiting the amounts of toxic chemicals and hazardous wastes that are present in the environment. Reductions in greenhouse gases will require coordinated international efforts in view of the
interconnectedness of today's world.
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By adopting lifestyles and practices that result in reduction of greenhouse gases, individuals, commercial enterprises, and society contribute
to a sustainable environment. The concept of environmental sustainability
adheres to the philosophical viewpoint "that a strong, just, and wealthy
society can be consistent with a clean environment, healthy ecosystems
and a beautiful planet" ( p. 5383). 3 Three widely recognized dimensions'
of sustainable development are materials and energy use, land use, and
human development. Environmental sustainability means that resources
·should not be depleted faster than they can be regenerated; the concept
also specifies that there should be no permanent change to the natural environment. Critics of sustainable development argue that the definition of
the term is not entirely clear and is open to interpretation. 4 Nevertheless,
the concept of environmental sustainability is consistent with a low-carbon
lifestyle and minimization of one's carbon footprint.
The present chapter is a companion piece to chapter 6, "Climate Change
and Health," which covers the health-related implications of climate
change. It examines general considerations regarding the components of
people's carbon footprints (the levels of per capita emissions of C0 2 and
other greenhouse gases) and individual actions such as ethical consumption in order to reduce the production of greenhouse gases; the chapter
also provides examples of best practices for reducing carbon emissions by
individuals and households well as by the various levels of government.

The Carbon Footprint
The production of greenhouse gases, carbon outputs, and carbon footprints
of individual countries are highly asymmetrical when wealthy, developed
countries are compared with poorer nations. Measurements of carbon
footprints are one criterion for the assessment of the resource intensity of
the modem consumer society. Estimation of the size of carbon footprints
allows comparisons between groups of rich consumers (driven more by
desires) and groups of poor ones (driven more by basic needs), within one
country or across borders.
The carbon footprint refers to the level of greenhouse gases generated
by a particular activity. 5 To simplify reporting, often the carbon footprint
is stated as an amount of C0 2 generated by functions such as the manufacture and consumption of goods and services. "The carbon footprint is a
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measure of the exclusive total amount of carbon dioxide emissions that is
directly and indirectly caused by an activity or is accumulated over the life
stages of a product" (p. 4). 6 The carbon footprint encompasses the entire
goods production chain, especially upstream linkages to coal, oil, natural
gas, nuclear power, and renewables in addition to greenhouse gas emissions from use of the products themselves.
In the United States, fossil fuel consumption is the dominant contributor to C0 2 emissions. Between 1990 and 2007, total U.S. emissions of
greenhouse gases increased by 17 percent, although the gross domestic
product and population grew by 65 percent and 21 percent, respectively. 7
During this same period, emissions of C02 from fossil fuels increased by
21.8 percent, about the same as the population growth. However, emissions of methane declined by 5 percent and nitrous oxides by 1 percent;
these decrements can be attributed to technological improvements, including capture of gases from landfills and better automobile emission controls. Accordingly, overall emissions of greenhouse gases lagged behind
growth of the population and the gross domestic product. Nevertheless,
in the United States emissions of greenhouse gases from anthropogenic
sources are likely to continue to increase in the future; reductions can be
achieved through the concerted actions of individuals, industry, government, and environmental organizations.
Both the benefits received from goods and services and responsibility
for the corresponding volume of greenhouse gases produced vary greatly
from one country to another. Friel et al. noted that "[t]he environmental
and health outcomes of climate change impinge unequally across regions
and populations. In 2000, climate change accrued to that point caused a
conservative estimate of 150,000 deaths; although the poorest 1 billion
people account for around 3% of the world's total carbon footprint, ... the
deaths were almost entirely confined to the world's poorest populations"
(p. 1677). 8
Examples of processes and activities that contribute to the production of
greenhouse gases comprise eight general categories: "construction, shelter, food, clothing, mobility, manufactured products, services, and trade"
(p. 6414). 9 Average national per person carbon footprints range from one
ton of C0 2 emitted per year in some African countries to approximately
thirty tons of C02 emitted per year in the United States. Household consumption of goods and services accounts for about three-fourths of total
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greenhouse gas emissions globally. Worldwide, the percentages of greenhouse gas emissions are 20 percent for food (production and consumption), 19 percent for shelter (operation and maintenance of residences),
and 17 percent for mobility. The largest sources of greenhouse gases are
mobility and manufacturing in affluent countries and production of food
and services in developing countries.
Individual Actions for Climate Change

The components of the individual's carbon footprint include preferences
for recreation, methods of commuting to work, styles of work, and choice
of learning environments. Consumers are able to exercise responsibility
in the selection of end-use goods and services-food, shelter, mobility,
and modes of communication-and thereby help to reduce the output of
greenhouse gases.
Ethical Consumption

One possibility for reducing one's carbon footprint is through ethical consumption practices. International comparisons of carbon footprints have
sparked an interest in ethical consumption, so that thoughtful people are
asking what are reasonable and fair levels and types of consumption. People can take a wide variety of actions in order to reduce their own carbon footprints and perhaps mitigate some of the causes of climate change.
Individuals can influence climate change, either positively or negatively, in
two broad ways-first, directly via their own behaviors and, second, indirectly through attempts to modify the behavior of others. An example of
the first involves personal behaviors such as the choice of a fuel-efficient
or gas-guzzling car or the simple decision of whether to turn off the lights
when leaving a room. An example of the second (discussed later in this
chapter) pertains to attempts to effect group change via social networks,
educational programs, and lobbying the government to bring about policy
changes that help to lower the carbon footprint.
What are some examples of behaviors that individuals can adopt to
decrease global warming? Many consumers aspire to reduce their carbon
footprints through greener living. Increasingly, many consumers' decisions
about the purchase of goods and services are based on the desire to limit
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choices that are harmful to the environment. Consumers' purchase decisions have consequences for the entire society, for example, human rights
including rights of workers, and animal welfare, particularly the treatment
of farm animals used as food sources. "[E]thical trade [is defined] as any
form of trade that consciously seeks to be socially and environmentally,
as well as economically, responsible. Ethical consumers would, therefore,
seek to purchase or use goods and services that can demonstrate social
and/or environmental responsibility. In the natural resources sector, ethical
trade includes fair-trade, trade in organic products, trade in products from
sustainably managed resources such as forests, and ethical sourcing of
fresh and processed produce following ethical codes of conduct" (p. 5). 10
The economies of advanced industrialized countries already provide
for the basic needs of their populations and now devote vast amounts of
additional energy and materials to serving people's unbounded desires for
material possessions and services. Contemporary examples of sought-after
goods are fuel-inefficient luxury vehicles, expansive homes ("McMansions"), the latest state-of-the-art electronics, designer clothes, and foods
and products derived from animals raised in crowded conditions or from
endangered species; examples of services that may impact the environment adversely are luxurious travel, entertainment in energy-intensive
venues (e.g., cruise ships and casinos), and the latest high-tech healthcare
procedures.
Yet much of the leverage is in the hands of producers, not consumers.
Consider how improvements in the healthcare industry might contribute
to the reduction of greenhouse gases. English environmentalist Griffiths
points out that the healthcare sector can adopt many efficient procedures
that would aid in minimizing damage to the environment. 11 The National
Health Service (NHS), the largest employer in England, can reduce its
ecological footprint by designing ecologically friendly facilities, reducing
water consumption, and managing waste effectively. Similar efforts could
be adopted worldwide by the healthcare industry. Producers may respond
to some consumer demands, but may also need "indirect direction" from
individuals operating in their roles as citizens who encourage governments
to enact environmental policies.
Ethical consumers believe that they share a global commons with the
rest of humanity and feel an obligation not to take more than their fair
share. This sentiment manifests itself in efforts such as Switzerland's
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2,000 Watt Society vision, which urges rich nations to reduce their overall
rate of energy use to 2,000 watts per person (17 ,250 kWh/person-year),
the global average.12 The United States currently averages about 12,000
watts per person, whereas Bangladeshis average less than 500 watts.
One of the objectives of ethical consumption is to consume less and
conserve resources by changing behavior, that is, by driving less, flying
less, eating less meat, and adjusting the thermostat so as to minimize
energy consumption; such changes in behavior can aid in slowing the
depletion of the earth's limited resources. Some ethical consumers hope
that they can encourage systemic improvements by voting with their pocketbooks, and they favor ethical products, avoid unethical products, and
boycott unethical companies. These individuals obtain help in distinguishing which products are ethical from those that are unethical by consulting
organizations such as the Ethical Consumer (www.ethicalconsumer.org)
and the GoodGuide (www.goodguide.com).
Exercising consumer choice can indeed help establish niche markets
for less greenhouse gas-intensive products, provided innovative producers offer them. 13 Some ethical consumers also avoid sweatshop labor, factory farmed animals, nonorganic food production methods, and purchases
associated with a variety of types of social irresponsibility.
The chapter by Griffiths presents an extensive list of actions that individuals can take to reduce their carbon footprints. 2 Examples of individual
and household actions that influence a society's carbon footprint pertain
to the following:
•

Regulation of home energy use. Individual actions in this sphere can
contribute significantly to the production of greenhouse gases. For
example, overheating one's home during winter and using excessive air
conditioning during summer increase demand for electric power. Individuals can reduce their carbon footprints by monitoring thermostats
closely; purchasing updated, energy-efficient appliances; and switching to compact fluorescent lightbulbs (CFLs). 14

•

Selection of foods. Some food and beverage choices are associated
with lower carbon output. Increasingly, consumers are interested in
growing their own fruits and vegetables and purchasing those that are
grown locally. Out-of-season and exotic produce may be transported
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over long distances by polluting diesel-fueled trucks and jet aircraft.
Also, consumption of tap water instead of bottled water and lowering
the intake of meat may help to limit greenhouse gases. 15 Such reductions accrue from the reduced utilization of plastics, decreased release
of methane from cattle and their wastes, and, most important, consumption of calories produced lower on the food chain using fewer
natural resources.
•

Choice of transportation modes (e.g., local transportation and longdistance air travel) that are energy efficient or energy conserving.
Motorists can select more fuel-efficient automobiles or. those powered
by alternative energy sources. Other options include carpooling, use of
public transportation, consolidation of trips, and bicycling and walking to work, if feasible. 14 Telecommuting spares the need to commute
daily to work. Internet conferencing can provide many of the benefits
of in-person meetings and reduces the need for long-distance business
trips. Online courses offered by universities help minimize the number
of trips to campus.

However, conserving behaviors and more energy-efficient products
do not necessarily result in lower aggregate greenhouse gas emissions. 16
Jevons made a troubling observation about coal usage in industrial-age
England: "It is wholly a confusion of ideas to suppose that the economical
use of fuel is equivalent to a diminished consumption. The very contrary is
the truth." 16 He and subsequent economists have demonstrated that improving fuel efficiency makes the end-use service cheaper, thereby stimulating
demand (if demand is price-elastic); it also allows the economy to grow
more rapidly, further stimulating demand; and it may also lead to step
changes in production or consumption technology that further stimulate
demand. Jevons's "efficiency paradox," in which efficiency improvements
are overtaken by increases in aggregate consumption, shows that resource
conservation depends not only on consumers, but also on producers and
governments. Dick Cheney, former U.S. vice president, gained notoriety
for saying that "conservation may be a sign of personal virtue, but it is not
a sufficient basis for a sound, comprehensive energy policy," suggesting
that ethical consumers cannot solve problems like climate change entirely
on their own. 17
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Changing Social Networks and Lobbying Government

A second method for reducing the carbon footprint is through individuals' indirect effects on greenhouse emissions by influencing the consumption patterns of other people. Individuals are able to effect climate change
by influencing members of their social networks and by demanding that
governments change the incentives and constraints that are pushing individual decisions in a particular direction. Governments can operate and
have influence at every level, from local to global. They can influence the
pricing of goods and services though regulation and tax policy. They can
pass laws that constrain individual options by taking certain goods off the
market, or making certain activities illegal.
Individuals also can decide to exert influence within their social networks to influence the behavior of their peers ("don't forget to tum out
the lights, honey"). Social networks have an impact because most people
instinctively try to conform to the moral and cultural norms of their social
groups. Individuals participate in social networks in many ways, from
voting in federal and statewide elections to joining groups such as the
garden club or softball league. Every individual has a different set of
affinities and circumstances that will determine in which groups he or she
participates.
Changing societal norms by encouraging exemplary behaviors via
public education can help to reduce the production of greenhouse gases.
Education and marketing campaigns that exhort consumers and citizens
to make better choices for a sustainable environment and otherwise aid
in creating awareness of issues related to the environment are a possible
approach. "Public and private efforts to change individual behavior to
more environmentally friendly practices usually rely on educating the
public about the consequences of the climate change and what activities
individuals can take to help prevent it." 18 An example of a behavioral
change system is Ecoisland, which is used to persuade individuals and
their family members to modify their behaviors in order to reduce C02
ermsswns.
Educational institutions such as universities can help further public
education about the environment by imparting knowledge about ecological sustainability. "[U]niversities play a critical role in embedding sustainability principles and understanding in society, through the training of
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future leaders and professionals, cutting-edge research, and community
outreach activities that empower local communities to implement sustainable principles and practices" (p. 2036). l9
The impacts of individual decisions and the viability of strategies that
rely on exhorting individuals to make better choices are widely debated.
Proponents of this approach believe that government is incapable of leading on such issues, and change has to come from the bottom up. Of course,
what individuals will do is heavily influenced by their government and
social networks. Is gasoline subsidized by the government, thus negating
the cost advantage of a fuel-efficient car? Will someone in your peer group
frown at you if you forget to turn off the lights when leaving a room?

Role of Government and Global Organizations
Individual behavioral and consumption choices can help reduce greenhouse gas emissions, but many important levers are in other hands, specifically those of the business community and local, state, and national
governments. Individual and household choices are nested within and constrained by these larger institutions. The remainder of this chapter covers
the potential roles of three levels of government in the United States (local,
state, and national) as well as the role of the global economy and international organizations in reducing the carbon footprint. It may be argued that
activities to reduce greenhouse gases will require coordinated interactions
among the various levels of governments within a single country and coordinated efforts among nations.
Global Actions to Reduce Greenhouse Gases

Given the growing interconnectedness and interdependence of the world's
nations, efforts to tackle global environmental issues require creative
partnerships among governments, international organizations, and policy
actors. 20 The Kyoto Protocol is an example of an international and legally
binding agreement that seeks to reduce the emissions of greenhouse gases
by targeted percentages. Countries that affirmed the protocol agreed that
between 2008 and 2012 they would reduce the percentages of their greenhouse gas emissions to levels below those of 1990. In contrast with the
many developed nations that signed on to the Kyoto Protocol, the United
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States did not ratify the agreement. Globally, the United States is among
the largest producers of greenhouse gases.
In addition to the Kyoto Protocol, other international programs to
reduce emissions of greenhouse gases aspire to improvements in energy
efficiency. The Organization for Economic Cooperation and Development
(OECD) nations have significantly reduced their carbon footprints since
1973 by encouraging energy efficiency. 21 Another example of an international program is the Prototype Carbon Fund (PCF), "[a] partnership
between seventeen companies and six governments, ... managed by the
World Bank ... [,which] became operational in April 2000. As the first
carbon fund, its mission is to pioneer the market for project-based greenhouse gas emission reductions while promoting sustainable development
and offering a learning-by-doing opportunity to its stakeholders. The Fund
has a total capital of $180 million." 22
Among the difficulties that impede global efforts to achieve a sustainable
environment is lack of coordination, especially among nongovernmental
organizations. For example, the United Nations maintains numerous international bodies that deal with water quality, but often the activities of the
groups are not coordinated. 23
National Actions in the United States
The United States did not ratify the Kyoto Protocol and does not have a
national target for reduction of greenhouse gases, except for reductions in
criteria air pollutants (e.g., carbon monoxide, nitrogen dioxide, and ozone).
Nevertheless, many noteworthy initiatives are in place, including public
and private partnerships that concentrate on improving energy efficiency,
designing technological improvements, optimizing agricultural practices,
and developing renewable energy resources. 24 The transportation system
in the United States is the largest in the world and the largest contributor
in the U.S. economy to C0 2 emissions. The use of technologies to raise
the energy efficiency of transportation vehicles can reduce the emissions
of greenhouse gases by one-quarter by 2030. 25
Among U.S. activities to reduce greenhouse gases is the adoption of
requirements for reduction of energy use in federal facilities. The Energy
Independence and Security Act of 2007 mandates a 30 percent reduction in the intensity of energy use in federal facilities by the year 2015. 26
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imilarly, President Barack Obama has declared a target of a 28 percent
~duction in greenhouse gas pollution from federal departments and agenies by 2020. 27 "Energy efficiency plays a critical role in the U.S. energy
1olicy debate because future national energy needs can be met only by
ncreasing energy supply or decreasing energy demand" (p. 162). 28
The U.S. Environmental Protection Agency's (EPA) greenhouse gas
nitiatives encourage voluntary reductions in greenhouse gases by U.S.
:;onsumers, large corporations, and industrial and commercial facilities.
A total of nine initiatives to reduce greenhouse gases include federal government partnerships with states and industry for the development of climate change strategies, use of green energy, and lowering the emissions
of gases, for example, hydrofiuorocarbons, that have high global-warming
potential. 29 In 2008 the EPA implemented the Mandatory Reporting of
Greenhouse Gases Rule (74 FR 5620). The rule requires that facilities that
release 25,000 or more metric tons of greenhouse gases per year provide
an annual report to the EPA. 30 Another EPA initiative is the ENERGY
STAR program, a voluntary labeling program to promote energy-efficient
products such as appliances. The ENERGY STAR designation is used by
more than 1,400 manufacturers for more than forty product categories.
Taxation and support of research are techniques for limiting the nation's
carbon footprint. The federal government has encouraged the reduction
of greenhouse gases through income tax credits for energy efficiency and
tax incentives for use of hybrid electric vehicles. 31 The U.S. federal government also regulates energy production and taxes production of carbon
as a method for encouraging energy conservation and reduction of C0 2
emissions. 32 Another role of the federal government has been the sponsorship of basic research and development policies, including funding, that
aid in creation of innovative clean technologies. Also, the government
supports the development and commercialization of applied technologies
that reduce the formation of greenhouse gases. On the downside, these
research-related activities can take many years to yield tangible results and
justify the investments made.

State and Local Governments
The federal government has taken on primarily a nonregulatory and voluntary stance regarding the control of greenhouse gases. In contrast, "states
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are important players in interpreting, applying, enforcing, and regulating
beyond the scope of federal law" (p. 1015). 33 Possible actions at the state
level are carbon and energy taxation and regulation; waivers of state sales
taxes to encourage energy efficiency; income tax credits and deductions for
reduction of greenhouse gases; and implementation of policies for increasing the energy efficiency of transportation, for example, allowing access
by single drivers of fuel-conserving cars to high occupancy vehicle (HOV)
lanes to encourage the purchase of automobiles that are fuel efficient.
Several states have formulated their own climate goals, which vary
regarding the degree to which they are voluntary or required as well as
their stringency. 34 In 2006 the California legislature passed Assembly Bill
32, the Global Warming Solutions Act, which was signed by Governor
Schwarzenneger. 35 The law specifies a number of actions that will enable
the state to reach goals that have been established to reduce greenhouse
gases consistent with the limit that the state has set for 2020.
With respect to local governments, actions of municipalities are often
top-down decisions driven by the beliefs of officials and staff members
about actions that are good business or rational policy choices, for example;
have potential for cost savings. 36 Nevertheless, despite the fact that decisions
are mainly top-down, local jurisdictions can be strong players in efforts to
lower greenhouse gas emissions. Regional settlement patterns, transportation systems, energy infrastructure adequacy, and architectural and building standards typically fall within the purview of local governments and
their zoning ordinances. Sprawling settlement patterns that force residents
into automobile dependence and encourage larger housing units are highly
greenhouse gas intensive on a per capita basis, and they do not sequester
carbon at a significant enough scale to offset those factors. 37 In these types
of municipalities, architectural standards that require green commercial
buildings can aid in reducing greenhouse gases. Also, cities can reduce pollution by increasing both walkability and the availability of public transportation to encourage commuters to abandon the use of their own vehicles.
Role of Corporations and Commercial Enterprises
During the current century, in commercial settings, ecological and social
concerns have become salient forces that influence the behaviors of businesses. Some environmentalists have argued that corporations might spur
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the movement of heavy industries to developing countries and pollution
havens, where environmental standards are less stringent. 38 • 39 Despite
these concerns, responsible environmental philosophies are an increasingly important concern for the business community, which is responding
to market-based policy instruments that use signals from the marketplace,
rather than directives, for controlling pollution levels. 40
The term green marketing is defined as "[t]he holistic management process responsible for identifying, anticipating and satisfying the needs of
customers and society, in a profitable and sustainable way" (p. 727). 41 Green
alliances refer to cooperative arrangements between environmental organizations and businesses in order to link market goals with corporate environmental responsibilities. Such alliances "are an outgrowth of an emerging
philosophy called 'Market-based Environmentalism[,]' which advocates
making ecology attractive to businesses via market incentives" (p. 184).42
In illustration, McDonald's and the Environmental Defense Fund have
formed an alliance to enhance the positive environmental aspects of the
chain's operations. 43 Real estate companies and stakeholders are increasingly including environmental sustainability as a business strategy for their
operations. 43 Some builders are marketing homes with installed solar panels and promoting "green" homes and developments that optimize energy
efficiency. With respect to commercial enterprises, sustainable economic
development "includes issues of corporate social responsibility and citizenship along with improved management of corporate social and environmental impacts and improved stakeholder engagement" (p. 20). 44
Leading corporations have begun to systematize their responses to
social and environmental concerns. Illustratively, the Greenhouse Gas
Protocol Initiative (GHG Protocol) was convened in 1998, organized by
the World Business Council for Sustainable Development and the World
Resources Institute. 45 The initiative is a partnership of stakeholders from
business, organizations, and governments that seeks to achieve transparency in companies' reporting of emissions of greenhouse gases from various activities. The initiative specifies direct and indirect emission sources
by defining three "scopes." Scope 1 concerns emissions that are produced
directly by a reporting company; scope 2 involves emissions that are the
result of imported electricity, heat, or steam; and scope 3 pertains to other
indirect greenhouse gas emissions from a variety of business activities,
for example, employee business travel and transportation of products.
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The initiative "serves as the premier source of knowledge about corporate
GHG accounting and reporting." 45 These metrics make corporate performance more transparent and help differentiate good and bad actors.

Conclusion
Reducing the individual's carbon footprint is one of the major environmental challenges of the twenty-first century. Among the associated challenges is the requirement for humanity to adapt expeditiously to new
temperature and rainfall patterns and their associated effects on agriculture; other related challenges are the potential for spread of disease to previously nonendemic regions as well as the need to accommodate rising sea
levels that may impinge upon the crowded coastal regions throughout the
world. Human actions are a major driver of global warming and some of
the associated conditions that have been observed in recent years. There is
an urgent need to implement concerted mitigation efforts to reduce greenhouse gases and the carbon footprint to minimize the future pain of adaptation to a lessened output of goods and services.
In addition to the requirement of combining top-down and bottom-up
solutions, meeting the challenges of global warming will demand coordinated actions at many levels: individual and family as well as international,
national, state, and local. Individual actions to reduce global warming are
limited primarily to the consumption side of the equation of global warming. Also, because behavioral change by individuals is ephemeral and often
has limited impact, technical fixes are needed; however, technical fixes
require appropriate taxation and innovative policies developed at federal
and other levels of government. Among the impediments to reducing the
emission of greenhouse gases in federal and international systems is the
jujitsu of policy making: as leaders try to shift the center, laggards resist,
and inertia from higher levels of governance further constrains the extent
to which leaders can diverge from the status quo. Efficient reductions in
emissions of greenhouse gases require an appropriate allocation of responsibilities among the various governmental levels-local, state, national,
and international. Yet initiative often comes from the "wrong" level, such
as the locality, so that policy entrepreneurs must fight to advance their
issues on higher-level institutional agendas. This push and pull-two
steps forward and one backward-yields only incremental progress until
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a tipping point is reached at which enough active citizens and consumers coordinate their voices to precipitate systemic changes. Within limits,
these voices can alter the directions of both political and economic decision making about the problem of worldwide climate change.
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