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A major weapon in Canada’s CO2-emissions reduction arsenal is reliance on moral suasion and voluntary action. In this
regard, the Voluntary Challenge and Registry (VCR) program constitutes a major effort to encourage industrial firms to
reduce their greenhouse gas emissions. In this paper, we begin by providing a critical review of Canadian climate change
policy and Canada’s international commitments. We then investigate the effectiveness of Canadian policies by analyzing
a survey of industrial firms, examining factors that determine firms’ familiarity with, participation in and commitment to
the VCR program, and their stated potential to reduce emissions by 2008–2012 (Kyoto’s commitment period). Results
indicate that voluntary programs are unlikely to make a significant contribution to emissions reduction, with industrial
firms indicating that, on average, they plan to reduce emissions by some 1–2% below their 1990 level under the current
policy approach, much lower than Canada’s 6% reduction target.
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I. Introduction

This paper investigates how Canadian firms per-
ceive the costs and benefits of actions to reduce CO2

emissions, and their assessment of the contribution
they could potentially make to the Kyoto Protocol
target. Our analysis is based on a survey of trans-
portation, manufacturing and resource extraction
firms. Focusing on efforts made or planned by indi-
vidual firms, we shed new light on the costs of
mitigation from the perspective of individual busi-
nesses, rather than from the macro-economic (top-
down) or technological (bottom-up) perspectives.

1 Present address: School of Environmental Science, The Uni-
versity of Shiga Prefecture, 2500 Hassaka, Hikone, Shiga,
Japan 522
2 Corresponding author. Email: nakamura@interchange.ubc.ca

We investigate the extent of knowledge that firms
have about the climate change issue and examine
the degree of voluntary commitment to mitigate
global warming. We study participation in, and the
impact of, the Voluntary Challenge and Registry
(VCR) Program, which was started in 1995 and
privatized in 1997 (Enhanced Voluntary Action
Issue Table, 1998). We use involvement with the
VCR as an indicator of the propensity of firms
to join voluntary carbon-emission reduction initia-
tives. We postulate and empirically test four models
to explain different degrees of commitment to the
VCR Program and carbon emission reduction as a
function of firms’ characteristics and the attitudes
of their executives.

The paper proceeds as follows. In Section II,
we briefly describe the background of Canada’s
mitigation efforts in relation to the Kyoto Protocol.
Then, in Section III, we model firms’ voluntary
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efforts to reduce CO2 emissions; in Section IV,
we discuss our questionnaire and provide some
descriptive statistics from that survey. The results
of model estimation are presented in Section V,
and implications for Canada’s industrial climate-
change policy are discussed in Section VI.

II. Background

On December 11, 1997, the third Conference of the
Parties (COP) to the United Nations’ Framework
Convention on Climate Change (FCCC) adopted
the Kyoto Protocol. On average, industrialized (or
Annex I) countries agreed to reduce CO2 emissions
by 5Ð2% of the 1990 level by the commitment
period 2008–2012, although most countries, and
importantly the United States, still need to ratify
the Protocol. Canada committed to reduce CO2-
equivalent greenhouse gas (GHG) emissions by 6%
of its 1990 emissions.

Political debate continues as to whether Canada’s
commitment is reasonable or not. Financial ana-
lyst Diane Francis (1999), for example, refers to
the Kyoto commitment as an excessive pledge: ‘in
order to meet the emission cuts by 2010, one-third
of our economy would have to be shut down or,
alternatively, all our thermal power plants would
have to be converted to nuclear plants at enormous
cost.’ She argues that scientific evidence concerning
global warming is not sufficient to warrant taking
such drastic measures. On the other hand, Chris
Rolfe (1998), an environmental activist, praises the
Kyoto Protocol as ‘a step ahead’, but warns that
additional measures are needed to reduce signifi-
cantly the rate of climate change. He claims that
the Kyoto accord will not have a significant effect
on the size of the Canadian economy or its growth.

The Kyoto agreement is a political one, the latest
in a line of commitments and targets regarding CO2

emissions (House of Commons, 1997). In 1988, at
the World Conference on the Changing Atmosphere
in Toronto, Canada made a commitment to reduce
its GHG emissions by 20% of their 1988 level
by 2005. In 1990, Canada’s Green Plan stated,
‘Canada’s goal is to stabilize national emissions of
CO2 and other greenhouse gases at the 1990 level
by the year 2000.’ Again, in 1992, at the Earth
Summit in Rio de Janeiro, Canada, along with
other countries, made a voluntary commitment to
reduce greenhouse gas emissions to the 1990 level
by 2000. To date, none of these commitments have
been met.

Already in 1995, the first COP to the FCCC
concluded that the Rio commitments were insuf-
ficient. A process, known as the Berlin Mandate,
was started that would lead to a strengthened
international accord with legal instruments. The
Kyoto Accord reached at the third COP was a
result of that process. Just one month before the
Kyoto conference, a joint meeting of the Canadian
Council of Ministers of Energy and Environment
was held in Regina. With the exception of the
Minister from Quebec, the ministers consented
that ‘it is reasonable to seek to reduce aggregate
greenhouse gas emissions in Canada back to 1990
levels by approximately 2010’ (House of Commons,
1997:5). Subsequently, in response to international
pressure, the federal government announced that
Canada’s position at Kyoto would be to reduce CO2
emissions by 3% of the 1990 level by 2010, followed
by a further reduction to 5% below the 1990 level
by 2015. At Kyoto, however, Canada agreed to a
6% reduction.

The different positions that Canada has taken
over time reflect the consequences of a political
process (internal and external) rather than careful
assessment of the economic and social costs and
benefits, and full analysis of the scientific aspects
of the choice. Setting a target for CO2-emission
reductions requires consideration of the range of
options for mitigation, and the costs, benefits and
risks related to these options relative to other
response options, such as adaptation and research.

In 1990, Canada produced 601 megatonnes
(Mt) of CO2-equivalent GHG emissions (Natural
Resources Canada, 1999). By 1997, after a period
of economic expansion, Canada’s greenhouse gas
emissions had increased by 13% to 682 Mt. In 1998,
the industrial sector and oil and gas production
together contributed 33% of total GHG emissions
(Government of Canada, 2000).1

To estimate the trend of GHG emissions to the
year 2020, the Federal Government formulated
an economic model based on assumptions regard-
ing population growth, GDP growth, oil prices, et
cetera, and later updated it (Environment Canada,
1997; Natural Resources Canada, 1999). Simula-
tions with this model indicate that, under current
policies (policy-as-usual), the level of CO2 emissions
will exceed 1996 emissions by 15% by 2000, by 27%
by 2010 and by 41% by 2020. One of the reports con-
cludes that, ‘although the policy response, to date,
has had an impact, a considerably greater effort

1 Industry accounts for 15% of GHG emissions, oil and gas for
18%, transportation for 25%, electricity generation for 17%,
agriculture and forestry for 10%, and buildings for 10%.
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would seem to be required, within a very short time
frame, to achieve the [original FCCC] stabilization
objective’ (Environment Canada, 1997:52).

After the Kyoto Conference, in April 1998,
the federal, provincial and territorial Ministers
of Energy and Environment began a process to
develop a national implementation strategy (Envi-
ronment Canada, 1998). This led to the creation
of sixteen Issue Tables dealing with analysis and
modeling, transportation, electricity, Kyoto mech-
anisms, technology, carbon sinks, credits for early
action, public education and outreach, agriculture
and agri-food, the forest sector, buildings, industry,
enhanced voluntary action, municipalities, science
and adaptation, and tradable permits. These Issue
Tables are forums where multi-stakeholder pro-
cesses take place and their outputs, in the form
of Options Papers, are meant to aid Ministers of
Energy and Environment in formulating an imple-
mentation strategy. The outcome of this process is
Action Plan 2000 (Government of Canada, 2000),
which builds on the 1995 National Action Program
on Climate Change (NAPCC). Like NAPCC, Action
Plan 2000 avoids the use of more drastic mea-
sures such as carbon taxes. Main components of
the Action Plan strategy include:

(1) The Voluntary Challenge and Registry pro-
gram;

(2) A national communication (education) program
that encourages voluntary action by individu-
als, industry and non-profit organizations;

(3) Mission-oriented, government-sponsored rese-
arch into energy efficiency, alternative fuels,
and CO2 capture and storage;

(4) International action through the Clean Devel-
opment Mechanism (Canadian-funded projects
that reduce GHG emissions in developing coun-
tries) and Joint Implementation (especially
projects in economies in transition); and

(5) Reliance on terrestrial carbon sinks.

Action Plan 2000 relies on these measures
to reduce CO2-equivalent GHG emissions by an
amount equal to a third of the difference between
the policy-as-usual emission level (27% increase)
and the Kyoto commitment level (6% reduction) by
2008–2012. The remaining two-thirds of the differ-
ence is left to future policy measures. Specifically,
Action Plan 2000 anticipates that industry will
account for 15% of the targeted reduction in the
Plan, while the entire energy sector (oil and gas
plus electricity) is expected to account for 20% of
targeted reductions. Because of the importance of
terrestrial carbon sinks, agriculture and forestry
are expected to contribute 20% and international

projects 25% of targeted emissions reductions by
2008–2012 (Government of Canada, 2000:4).

III. Modeling voluntary
CO2-emission reduction

Participation in the VCR program involves the
following three steps: knowledge of the existence
of the VCR program, which we designate as
‘familiarity’ with the program; submission of a
Letter of Intent, which confirms commitment to
limit or reduce GHG emissions; and submission
of an Action Plan (not to be confused with the
Government’s Action Plan 2000), which defines
the specific ways in which the commitment will
be met (Enhanced Voluntary Action Issue Table,
1998). We use the results of an industry survey
to derive four models that explain the degree of
involvement of a company in the VCR program
and the GHG emission-reduction goals a firm
perceives to be realistic. Familiarity with the
program and involvement in each of the VCR
stages (participation and submission of an action
plan) are analyzed using probit regression models
(with binary dependent variables). In a fourth
model, ordered probit regression is used to model
those firm characteristics that might explain the
emission-reduction targets that firms believe they
can realize.

Modeling participation in voluntary
emission reduction schemes

Assume that the manager of a firm maximizes
utility as a function of the firm’s profits, its charac-
teristics and her own intrinsic values. Profits and
firm characteristics might be thought of as ‘hard’
variables, while the manager’s values are ‘soft’
variables. To predict whether a firm or manager
knows about the existence of the VCR program
(Model 1), we employ a simple probit regression
model. Smaller firms are probably less likely to
know about the VCR program, while managers
who are not attuned to environmental and climate
change concerns are also less likely to have heard
about the program. We investigate those hard and
soft variables that predict familiarity. The probit
model is given as:

(Model 1) Prob(Firm k is familiar with the

VCR program)D[b01Xk],
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where  is the cumulative distribution function for
the standard normal distribution, Xk is a vector of
firm k’s characteristics and its manager’s values
(the hard and soft variables, respectively), and b1
is a vector of coefficients to be estimated.

Once a manager knows that the VCR program
exists, she may take action to become involved
in the program, but only if the (perhaps political
and goodwill) benefits of somehow participating
exceed the perceived costs of doing so. Assume that
the manager of firm k has the following utility
function: U.Xk/Chk, where U.Xk/ is the net utility
the manager gets from becoming involved in the
VCR, and hk are unobservable factors assumed to
be normally distributed with mean zero and unit
variance. The utility maximizing decision rule for
firm k is based on the net utility of its manager:

(1) U.Xk/Chk>0) firm k gets involved in the VCR
(letter of intent, action plan).

(2) U.Xk/Chk�0) firm k does not get involved in
the VCR (no letter of intent or action plan).

Assume that utility is a linear function:
(3) U.Xk/Db0jXk,

where Xk is a column vector of firm and manager
characteristics and bj.jD2, 3 as discussed below)
is a column vector of coefficients to be estimated.
From (1) and (3), the firm gets involved in the VCR
if and only if hk>�b0jXk.

Models 2 and 3 differ only with respect to
the extent that a firm gets involved in the VCR
program. Some firms perceive that they have
achieved the political and good will benefits that
they desire (marginal benefits are at least as great
as marginal costs) simply by filing a letter of
intent; for other firms, perceived benefits continue
to exceed costs at least up to the point where they
submit an action plan for their firm. Thus,

(Model 2) Prob (Firm k participates in the

VCR/D.b02Xk/.

(Model 3) Prob (Firm k has submitted

VCR action plan)D.b03Xk/.

In our survey, we asked firms about their
perceived ability to reduce GHG emissions by
2008–2012; categorical responses were requested.
Assume the manager of firm k chooses an emission-
reduction target .Gk/ based on the costs to the
firm of reducing emissions, and perceptions about
the political and goodwill benefits, as well as the
personal benefits to the manager. By choosing
a level of Gk, the manager maximizes utility,
U.Gk,Xk/, where Xk consists of the hard and soft

variables characterizing the firm and its manager.2

Upon maximizing U and solving, the following
reduced-form equation for Gk is obtained, to which
an error term is added:

(4) GkDh.Xk/Cek with ek¾N.0, 1/.

Assume that h.Xk/ is linear and, since the
dependent variable Gk is observed as a categorical
variable corresponding to ranges of emission-
reduction goals, an ordered probit model is used
(Maddala, 1983):

(Model 4) GkDb04XkCek.

The dependent variable, Gk, is the underlying
response variable and takes on ranges from G1 to
G6 :G1 indicates that a survey respondent felt that
the firm could do no better than permitting CO2
emissions to increase by more than 10% from 1990
to 2010; G2 indicates an increase of less than or
equal to 10% between 1990 and 2010; G3 indicates
no change from 1990; G4 indicates a reduction in
emissions of less than 5%; G5 indicates a reduction
of the range between 5% and 7%; and G6 a reduction
in emissions exceeding 7%.3

Explanatory variables

Both hard and soft variables likely have an impact
on the degree of involvement in voluntary climate
change mitigation. In this study, we use (1) firm
size, (2) sector, (3) location (region in Canada), (4)
attitudinal variables that measure corporate cul-
ture and personal beliefs with respect to the envi-
ronment, and (5) perceptions of societal pressures
from stakeholders. The first three variables are
hard, while the latter two categories of variables
are for the most part soft. We hypothesize that
firm size determines, to a large extent, the capabil-
ity of the organization to address GHG emissions,
in terms of budgets, human resources and special-
ized organizational skills. Larger firms may enjoy
economies of scale in implementing projects such as
energy-saving investments. Therefore, larger firms
are more likely to be involved in the VCR pro-
gram and perceive higher emission-reduction goals
to be realistic. Arora and Cason (1995, 1996), and
DeCanio and Watkins (1998), found a positive cor-
relation between firm size (number of employees)

2 U is assumed to be continuously differentiable in all variables
and concave in Gk.
3 A panel of government and industry experts that was consulted
in designing the survey suggested the categories of estimated
feasible reductions of CO2 emissions.
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and participation in the US EPA’s 33/50 program
and Green Lights program, respectively.4

Energy intensities of industrial sectors may
affect the benefits and costs of reducing carbon
emissions, and the decision to get involved in
the VCR program. For instance, firms in energy-
intensive sectors may have more opportunities for
energy saving investments, and may be more will-
ing to participate in the VCR and perceive higher
emission-reduction goals as realistic. Similarly,
firms in energy-intensive sectors are more likely
to be targeted through regulations on carbon emis-
sions in the future, and thus may be more willing to
take meaningful voluntary initiatives to preempt
regulation. For the USA, Arora and Cason (1995,
1996) identified a significant and positive correla-
tion between the intensities of toxic releases and
transfers (in absolute and relative terms) of a firm
and the firm’s participation in the 33/50 Program.

Regional effects are important in Canada because
energy and natural resources fall under provincial
jurisdiction.5 Further, Canadian firms experience
different regulatory environments, tax regimes and
attitudes towards business because of the dif-
ferent political parties that form governments in
the various regions. DeCanio and Watkins (1998)
found regional effects to be important in explain-
ing participation in the Green Lights program, for
example.

Respondent’s attitudes towards environmental
issues, which reflect corporate culture, may also
influence a decision about whether to get involved
in voluntary environmental protection initiatives
and the goals firms choose (Winn, 1995). For
example, perceived responsibility within the firm
for climate change may positively affect commit-
ment to a voluntary emissions control program.
Ecocentric attitudes of a manager, or pessimistic
views about the efficacy of technological solu-
tions in preventing or adapting to climate change,
are likely to lead to voluntary emission reduc-
tion initiatives. Managers are also affected by
their perception of costs and benefits of climate
change mitigation. Thus, if managers think that

4 The 33/50 Program is a voluntary EPA program that
encourages firms voluntarily to reduce releases and transfers
of 17 toxic chemicals. The Green Lights program is another
voluntary EPA program aimed at encouraging firms to use
energy-conserving lighting in buildings.
5 The economies of the two western provinces (British Columbia
and Alberta) are resource-intensive. These provinces produce
the lion’s share of Canadian oil and natural gas. The prairies
rely heavily on agriculture while the central provinces claim
the major share of Canadian manufacturing. The Maritime
Provinces depend on natural resources and currently are
developing offshore energy resources (natural gas and oil).

emission reduction does not harm competitive-
ness, they are more likely to involve their firms
in climate change initiatives. Similarly, if respon-
dents view carbon emission reductions beneficial
to the firm, they are more likely to join such pro-
grams.

Social pressure on private firms, particularly
large ones, comes from environmental groups, the
media, local communities, industry associations,
governments, financial institutions, shareholders,
boards of directors, customers and employees.
Pressure may be positively or negatively corre-
lated with the probability that a firm voluntarily
participates in the climate change mitigation pro-
cess. For example, Henriques and Sadorsky (1996)
found that the formulation of an environmen-
tal plan is positively correlated with perceived
concerns from customers, shareholders, govern-
ment regulators and local communities, but neg-
atively correlated with other lobbying groups’ pres-
sures.

IV. Survey of industrial firms:
descriptive statistics and analysis

We surveyed a weighted random sample of 1 000
managers of Canadian companies from a list
prepared by Dun & Bradstreet, which is a leading
provider of international business information.6

The sampling criteria were to include companies
with more than 100 employees whose principal
activities were transportation, manufacturing or
resource extraction, and CEOs were to be targeted
to the largest extent possible. The total number of
usable responses was 147 for an overall response
rate of 15%. This response rate is typical of surveys
of industrial firms. The response rate for firms
with more than 1 000 employees was 36% and
about 22% for companies with more than 200
employees. As expected, the response rate for
the smaller companies was low (9%). Summary
statistics for all variables used in the model are
provided in Table 1, while response rates according
to firm size, sector and region are provided in
Table 2.

The survey consists of three parts. The first
includes statements designed to measure the
attitudes of managers towards the environment
in general and climate change mitigation in

6 Questionnaires were mailed out in May and June 1988, and
responses were received from June 1998 to September 1998.
A copy of the survey instrument is available from the authors
upon request.
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Table 1. Description of model variables

Variable and description Obs. Mean SD

DEPENDENT VARIABLES
Knowledge about VCR 147 0Ð35 0Ð48
VCR Letter of intent 147 0Ð22 0Ð42
VCR Action plan submitted 147 0Ð14 0Ð34
Stated GHG reduction goals (ranges coded from G1 for least to G6 for highest ability to control

emissions)a
134 — —

EXPLANATORY VARIABLES

Firm size measured by number of employees 147 560b 510
Sector variables
Energy-intensive firmD1; 0 otherwisec 147 0Ð39 0Ð49
Firm in transportation sectorD1; 0 otherwise 147 0Ð04 0Ð20
Regional variables (Maritimes included in intercept)d

Central CanadaD1; 0 otherwise 147 0Ð54 0Ð50
PrairiesD1; 0 otherwise 147 0Ð09 0Ð28
WestD1; 0 otherwise 147 0Ð32 0Ð47
Attitudinal variables (coded from 1 D low to 5 D high)
Degree to which a manager accepts the firm’s responsibility for climate change mitigation efforts 147 3Ð83 1Ð31
Degree to which a manager accepts personal responsibility for climate change mitigation efforts

of his/her company
143 3Ð65 1Ð15

Strength of opposition to modification of the natural environment 144 3Ð15 1Ð31
Degree to which the respondent was pessimistic about the prospect of technological solution to

climate change
131 3Ð06 1Ð21

Perceived beneficial impacts of climate change mitigation on firm’s competitiveness 136 2Ð26 1Ð05
Perceived benefits of goodwill generated from green behaviour 132 3Ð48 0Ð96
Pressure (degree of influence) variables (coded from 1 D not at all to 5 D total)
Perceived influence of environmental groups 134 1Ð74 0Ð87
Perceived influence of the media or local communities 136 2Ð56 0Ð98
Perceived influence of industry associations 136 2Ð88 1Ð04
Perceived influence of governments 137 3Ð08 1Ð02
Perceived influence of financial institutions 128 1Ð96 1Ð14
Perceived influence of shareholders or board of directors 131 3Ð22 1Ð34
Perceived influence of customers 138 2Ð91 1Ð17
Perceived influence of employees 138 3Ð07 1Ð05

aG1>10% increase in emissions, 1990 to 2010 (11 responses); G2 1–10% increase (13); G3 no change (42); G4<5% reduction (32); G5

5–7% reduction (22); G6>7% reduction in emissions (14).
bRespondents indicated the ranges of number of employees. We assigned a point value to each range as follows; <150 employees
in response as 150; 151–200 (175); 201–250 (225); 251–500 (375); 501–750 (625); 751–1 000 as (875); 1 001–1 500 as (1 250); >1 500
(1 500).
cFirms in these sectors are coded as energy intensive: metal mining, oil & gas extraction, chemicals & allied products, paper & allied
products, petroleum & coal products, metal and stone & clay.
dMaritimes includes Newfoundland, Nova Scotia, New Brunswick & Prince Edward Island; Central Canada includes Ontario & Quebec;
Prairies includes Manitoba & Saskatchewan; West refers to Alberta & British Columbia.

particular. Respondents were asked to rate each
statement on a 5-point Likert scale.

The second part asked respondents to identify
realistic carbon emission-reduction goals that could
be achieved by 2010 (% reduction compared to
1990). This section also inquired about knowl-
edge about and (level of) participation in the VCR.
Respondents were also asked about the degree to
which stakeholder groups influenced their com-
pany’s actual or potential response to climate
change initiatives. They were asked to provide a
list of specific measures a firm could take to control
CO2 emissions and indicate the ones taken by their
firm. The final section asked details about firm size
(sales and number of employees) and their sector.

The voluntary challenge and registry
(VCR) program

Participation in the VCR program is used as an
indication of a firm’s propensity to undertake vol-
untary climate change efforts. The VCR program is
government-sponsored and encourages businesses
and non-profit organizations to take actions to
reduce CO2 emissions. The total number of par-
ticipants in this program, including companies and
public institutions, increased from 465 in 1995 to
708 in 1998. In 1998, 17% of participants had
submitted action plans (VCR, 1999). In our sam-
ple, 35% of firms (51) indicated that they know
about the VCR, 33 of those actually participate in
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Table 2. Involvement in the VCR program

Category Survey response Knowledge Letter of Action Indicating

Sent Ret’n Rate abouta intentb planc >5% reduction

ALL FIRMS SIZE 1 000 147 15% 35% 65% 61% 26%
Small (�200 employees) 573 52 9% 14% 57% 50% 20%
Medium (201–1000 employees) 339 63 19% 38% 42% 56% 21%
Large (>1000 employees) 88 32 36% 63% 95% 74% 47%

SECTOR
Energy-intensive 153 57 37% 53% 77% 65% 30%
Non energy-intensive 745 84 11% 23% 53% 50% 25%
Transportation 102 6 6% 33% 0% 0% 0%

REGION
Maritimes 41 7 17% 29% 50% 0% 50%
Central Canada 694 80 12% 25% 80% 63% 23%
Prairies 52 13 25% 69% 56% 60% 17%
West 213 47 22% 43% 55% 64% 31%

aPercentages of firms familiar with the VCR out of sample firms.
bPercentages of firms participating in the VCR out of firms that know about the VCR.
cPercentages of firms that have submitted action plans out of firms participating in the VCR.

the VCR, and 20 of the participating firms have
submitted an action plan. Information about the
relationship between the characteristics of firms
and knowledge about the VCR program is provided
in Table 2. Knowledge about the VCR was higher
for energy-intensive firms and larger firms, as it
was for firms outside central Canada (Ontario and
Quebec). The latter is surprising as central Canada
is the industrial heartland of the country.

Perceived potential for meeting the
Kyoto target

Companies were also asked what they consider to
be a realistic target for CO2 emissions reduction
for 2010.7 The results do not inspire confidence
that Canadian industry will be able to meet the
Kyoto target (a 6% reduction). Less than 30% of
the firms surveyed felt that they would be able to
reduce emissions by 5% or more below the 1990
level by 2010 (Table 2, last column). Only one in
four firms responded that emission-reduction tar-
gets greater than 5% were realistic. The overall,
simple average target considered realistic was a
reduction in emissions of about 1% in 2010 com-
pared to 1990.6 Larger firms seem better able to

7 We asked respondents to indicate their realistic goals out of
six alternatives (>10% increase; 1–10% increase; no change;
<5% reduction; 5–7% reduction; >7% reduction). To derive
a mean value for the 134 companies that responded to this
question, we assigned ‘mid-point’ values of C10.0% (for >10%
increase), C5Ð0% (1–10% increase), 0% (no change), �2Ð5%
(<5% reduction), �6Ð0% (5–7% reduction), and �7Ð0% (>7%
reduction).

comply with Kyoto-type requirements than small
and medium size firms. If the number of employ-
ees is used to weight responses, a 1Ð7% reduction
is feasible. This should be interpreted as an upper
boundary on emissions reduction under a policy-as-
usual scenario, since it is reasonable to assume that
firms that did not respond to our survey are prob-
ably less interested in climate change mitigation
and are therefore more likely to resist emission-
reduction programs. Further, non-responding firms
may, on average, be smaller and less able to reduce
emissions.

Energy-intensive firms appear better able to
meet the target than other firms, although the pro-
portion able to meet the target remains low. If one
examines responses on a regional basis, firms in the
Maritimes (Newfoundland, New Brunswick, Nova
Scotia and Prince Edward Island) and the West
(Alberta and BC) feel they are more likely to attain
the Kyoto target than firms in central Canada and
the Prairies (Manitoba and Saskatchewan), with
the proportion able to do so not exceeding 50%.
Again firms in central Canada indicated that they
were less able to comply with the Kyoto require-
ments than firms located in the Maritimes and
West. This does not bode well for current Cana-
dian policy as the majority of industrial firms are
located in Ontario and Quebec.

Measures to control CO2 emissions

We asked what kinds of specific actions firms are
taking or planning to take in order to control
their CO2 emissions (see Table 3). At present,
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measures involving transactions such as ‘joint
implementation’ (Grubb et al., 1999) and offset
trading are still in their infancy. Hence, we would
expect firms to rely mainly on in-house measures
that aim to enhance energy efficiency. This is con-
firmed by the results in Table 3, where in-house
actions, namely (a), (c) and (d) in the table, make
up 63% of the total counts.

Competitiveness and lobbying

Lastly, we asked how firms perceive reduction of
CO2 emissions in terms of their effect on compet-
itiveness, as well as their willingness to resort to
lobbying for concessions (Table 4). Regional differ-
ences are critical factors in reaching or upsetting
a nation-wide consensus, because of the nature
of Canada’s federal political system. Firms in
Alberta and BC are more likely to see CO2-
emissions reduction strategies as potentially dam-
aging to their competitiveness, internationally and
domestically, and are more likely to lobby for
concessions.

Table 3. Initiated or planned specific measures to control
CO2 emissions

Measures Countsa %

(a) Limit or reduce emissions from our
own regular, overall operations

74 31%

(b) Enter into partnership with other
company(ies), relying on
improvements in that company to
meet the commitments of both

18 8%

(c) Increase use of biomass 31 13%
(d) Increase use of co-generation 46 19%
(e) Rely on offsets not related to

regular activities (e.g. purchase
carbon sequestration offsets)

12 5%

(f) Do not know 58 24%

Total 239 100%

aMultiple choices were allowed.

V. Probit model estimation results

The probit regression results (using maximum like-
lihood estimation) are provided in Table 5.8 For
knowledge about and participation in the VCR pro-
gram (Models 1, 2 and 3), the dependent variables
are binary, while it is categorical for Model 4 (see
also Table 1). Model 1 seeks to explain why some
firms are more likely to know about the VCR than
others, while Models 2 and 3 represent increasing
degrees of commitment to voluntary action (letter
of intent and filing of an action plan). In contrast,
Model 4 seeks to explain the stated ability of firms
to achieve emissions reduction, perhaps reflecting
the combined effects of technological and economic
possibilities and incentives for emissions reduction.
The explanatory variables are common to all four
models and are defined in Table 1. The binary pro-
bit models correctly predict 81%, 87% and 89% of
the observations, respectively. For all four models,
the hypothesis that all coefficients are jointly equal
to zero is rejected at the 1% level of significance by
the likelihood-ratio tests.

Firm size positively affects the probability that
a firm knows about the VCR program (Model 1),
the probability it has submitted a letter of intent
(Model 2), and the probability that it has sub-
mitted an action plan (Model 3). Size is also
positively correlated with higher goals for emis-
sions reduction (Models 4). Similar size effects
have also been identified in the literature on corpo-
rate environmentalism (Frankel, 1998, Chapter 4;
Windatt, 1999), and are confirmed again by this
study.

Energy-intensive firms tend to be more knowl-
edgeable about and likely to participate in the VCR

8 As suggested by a reviewer, we estimate all models by: (1)
including all variables, (2) including only the ‘hard’ variables,
and (3) including only the ‘soft’ variables. The results when only
hard or soft variables are included are similar to those when the
hard and soft variables are included in a combined regression,
so only the combined results are presented.

Table 4. Perceptions about CO2 emissions reduction: competitiveness and lobbying (mean values)a

Statements Maritimes Central Prairies West

If companies in other countries are not forced to meet the same or higher
demands to reduce CO2 emissions, our competitiveness will erode
significantly.

2Ð86 2Ð23 2Ð77 1Ð69

Reducing CO2 emissions will be very costly for our firm compared to others in
our industry in Canada.

4Ð00 3Ð82 2Ð78 3Ð29

Our firm will consider lobbying the government for concessions on when or how
we meet CO2 emission targets.

3Ð17 3Ð60 2Ð89 2Ð92

aThe rating scale is: 1Dstrongly agree; 2Dagree; 3Dneutral; 4Ddisagree; 5Dstrongly disagree.
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Table 5. Model estimations: probit regressions and ordered probit regressionsa

Explanatory variable Model 1 Model 2 Model 3 Model 4
knowledge submission of submission of potential for

about the VCR letter of intent action plan emission

Firm size (employees) 1Ð00ŁŁŁ 1Ð72ŁŁŁ 2Ð54ŁŁŁ 0Ð46Ł

(3Ð84) (5Ð08) (4Ð02) (1Ð74)

REGIONAL & SECTOR DUMMY VARIABLES
Energy-intensive firm 0Ð57ŁŁ 1Ð00ŁŁŁ 0Ð89ŁŁ �0Ð29

(2Ð05) (2Ð91) (1Ð97) (�1Ð31)
Transportation sector firm �0Ð24 �6Ð08 �6Ð41 —d

(�0Ð31) (�0Ð07) (�0Ð04) –
Central Canada �0Ð03 0Ð24 5Ð10 �1Ð10

.�0Ð06) (0Ð32) (0Ð04) (�1Ð44)
Prairies 1Ð49ŁŁ 1Ð03 6Ð63 �0Ð99

(1Ð97) (1Ð19) (0Ð05) (�1Ð20)
West 0Ð57 0Ð37 5Ð60 �0Ð89

(0Ð91) (0Ð48) (0Ð04) (�1Ð15)

ATTITUDINAL VARIABLES
Corporate responsibility 0Ð21 0Ð15 �0Ð03 0Ð06

(1Ð62) (1Ð01) (�0Ð14) (0Ð59)
Personal responsibility 0Ð02 �0Ð01 �0Ð31 �0Ð32ŁŁ

(0Ð16) (�0Ð04) (�1Ð39) (�2Ð46)
Opposition to modifying environment �0Ð11 �0Ð05 0Ð18 �0Ð06

(�1Ð05) (�0Ð40) (0Ð97) (�0Ð66)
Pessimism about technological change 0Ð10 0Ð19 �0Ð09 0Ð17Ł

(0Ð80) (1Ð37) (�0Ð51) (1Ð77)
Competitiveness enhanced by mitigation efforts 0Ð26Ł 0Ð03 �0Ð06 0Ð27ŁŁŁ

(1Ð72) (0Ð15) (�0Ð25) (2Ð68)
Green benefit to mitigation efforts 0Ð30 0Ð36 0Ð58Ł 0Ð11

(1Ð58) (1Ð45) (1Ð74) (0Ð73)
Pressure from environmental groups �0Ð24 0Ð07 �0Ð42 0Ð25

(�1Ð18) (0Ð32) (�1Ð08) (1Ð64)
Pressure from media/communities �0Ð39ŁŁŁ �0Ð38Ł �0Ð26 0Ð28ŁŁ

(�2Ð17) (�1Ð75) (�0Ð88) (2Ð06)
Pressure from industry association 0Ð26 0Ð17 �0Ð10 �0Ð08

(1Ð57) (0Ð88) (�0Ð35) (�0Ð56)
Pressure from government �0Ð03 �0Ð22 �0Ð54ŁŁ 0Ð00

(�0Ð15) (�1Ð12) (�2Ð01) (0Ð02)
Pressure from financial institutions 0Ð12 �0Ð02 0Ð37 0Ð18

(0Ð80) (�0Ð11) (1Ð62) (1Ð45)
Pressure from shareholders/board 0Ð11 0Ð15 0Ð60Ł �0Ð03

(0Ð75) (0Ð78) (1Ð81) (�0Ð17)
Pressure from customers 0Ð06 0Ð34 0Ð26 0Ð01

(0Ð34) (1Ð45) (0Ð85) (0Ð04)
Pressure from employees �0Ð06 �0Ð38 �0Ð25 0Ð08

(�0Ð28) (�1Ð49) (�0Ð77) (0Ð35)
Constant �3Ð98ŁŁŁ �4Ð39ŁŁŁ �9Ð76 0Ð65

(�3Ð25) (�2Ð86) (�0Ð07) (0Ð66)
Log-likelihood function �62Ð20 �44Ð34 �27Ð06 �201Ð00
Log-likelihood (0) �94Ð89 �78Ð28 �58Ð47 �223Ð75
No. classified correctly .Dep.var.D0/ 84/96 108/114 122/127 N/A
No. classified correctly .Dep.var.D1/ 35/51 20/33 9/20 N/A
R-square (Maddala) 0Ð36 0Ð37 0Ð35 N/A
R-square (Cragg-Uhler) 0Ð50 0Ð56 0Ð63 N/A
Likelihood Ratio test statistics (df) 65Ð38 (20) 67Ð88 (20) 62Ð82 (20) 45Ð5 (19)
Significance level (Chi-square) 0Ð00 0Ð00 0Ð00 0Ð00
Observations 147 147 147 134

aMissing explanatory variables are replaced with means. Asymptotic t-statistics are provided in parentheses: Ł, ŁŁ and ŁŁŁ denote,
respectively, statistical significance at 10%, 5% and 1% levels. In Model 4 estimation, the number of employees was used as weighting
factor.
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program (Models 1, 2 and 3), but the (dummy)
variable representing energy-intensive firms is not
significant in explaining the potential level of emis-
sions reduction (Model 4). This indicates that firms
in the energy-intensive sector may not perceive
higher opportunities for emissions control than
other firms, or that they are unwilling at this time
to act upon such opportunities. Energy-intensive
firms may simply be involved with the VCR because
they want to be seen as good corporate citizens (e.g.
concern about public image and to mitigate against
possible future tightening of regulations).

With the exception of the dummy variable for
the Prairies in Model 1, location does not seem to
affect the likelihood that firms participate in the
VCR program or their stated ability to reduce GHG
emissions.

Attitudinal variables related to the degree of
acceptance of corporate and personal responsibility
for climate change mitigation (i.e. the responsibil-
ity that executives have to ensure that their firms
improve their climate change mitigation effort)
have limited explanatory power, with no signifi-
cant coefficients explaining firms’ knowledge about
or participation in the VCR program. Unexpect-
edly, personal responsibility for mitigation was
(statistically) negatively related to the potential
for emissions reduction (Model 4). This result is
puzzling. Our tentative explanation is that com-
panies with executives who feel less responsible
for mitigation efforts are more likely to give opti-
mistic answers to the question about their firm’s
ability to reduce CO2 emissions over the next
decade, because they have not seriously consid-
ered the costs of doing so. Alternatively, managers
who are intimately familiar with their responsibil-
ity over mitigation efforts tend to understand the
real challenges and are, therefore, more realistic
about emissions reduction. An attitudinal variable
related to the respondent’s view on the relationship
between humans and nature (opposition to modify-
ing the environment) also had limited explanatory
power.

The variable indicating a pessimistic attitude
toward technological solutions to global warming
has a significant and positive coefficient only in the
model regarding the emissions reduction target
(Model 4), as expected. The fact that environmen-
tal attitudes do not seem to explain propensity
for taking action may reflect the complexities
involved with climate change and the high degree of
perceived uncertainty surrounding the issue. The
only significant variable (pessimism about tech-
nological solutions) represents the urgency that
managers may feel about reducing GHG emissions

today when they do not expect advances in tech-
nology to eventually solve the problems of global
warming.

Not surprisingly, the two variables representing
the respondents’ positive views on the relationship
between mitigation efforts and business perfor-
mance (the enhancing of competitiveness and the
green benefit variables) had, in general, statisti-
cally significant positive effects in all four models,
reflecting the growing recognition among managers
of the potentially high economic impact of the Kyoto
commitment. Those firms which recognize that by
reducing CO2 and other greenhouse gas emissions
their company may reduce costs (e.g. through bet-
ter utilization of energy) and those firms which see
market benefits (e.g. getting a green premium) are
more likely to have a higher propensity to reduce
greenhouse gas emissions voluntarily. Thus they
are also more likely to participate in programs that
provide information about emission reduction and
help recognize their achievements in addressing
environmental concerns.

Perceptions about pressure from environmen-
tal groups appear to have a positive effect on the
potential for emissions reduction (Model 4), but no
effect in explaining knowledge about or involve-
ment in the VCR program. Pressure from the
media or the community had a significant negative
impact on firms’ knowledge about and participa-
tion in the VCR program (Models 1 and 2), but a
significantly positive impact on the potential for
emissions reduction (Model 4). This is consistent
with work by Henriques and Sardosky (1999), who,
based on a survey of large corporations in Canada,
concluded that ‘reactive firms view the media as
important and proactive firms do not, [because]
if an environmental crisis were to occur, reactive
firms would not (and proactive firms would) be able
to demonstrate due diligence’ (p. 95).

As expected, pressure from an industry associa-
tion has a positive effect on the probability that a
firm is familiar with the VCR program (Model 1).
Government pressure has a significantly negative
relationship to the likelihood of a firm’s submis-
sion of an action plan (Model 3) and no effect
on perceived reduction potentials. It is possible
that, since government pressure is more likely
to be felt by firms with below average emissions
performance, such firms are less likely to iden-
tify targeted achievements or see much rationale
for voluntary action. It is also possible that the
current reliance on education and moral suasion by
government to achieve voluntary emissions reduc-
tion is not a very effective means for increasing
industry efforts.
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Pressures from business stakeholders, such as
financial institutions, shareholders and the board
of directors, are positively correlated with a firm’s
submission of an action plan. Pressures from
customers and employees are not statistically
significant in any of the four models.

VI. Conclusions and policy
implications

To what extent is Canadian industry prepared
to control its CO2 emissions? While Canada’s
industrial and fossil fuel production sectors are
projected to increase CO2-equivalent emissions
by 31% by 2010 (Natural Resources Canada,
1999), the firms in this study indicated that they
could probably reduce emissions by some 1–2%
on average. Why then are the sector’s emissions
projected to rise if action by firms responding to
our survey is taken into account in the projections?
Clearly, our survey covers only existing firms, and,
more particularly, larger firms (>100 employees).
Thus, we fail to count emissions from new or
growing firms. Further, due to potential sampling
biases (firms who have thought about climate
change or are familiar with the VCR are more
likely to have responded to our survey), this value
(a 1–2% reduction) appears to be an optimistic
estimate reflecting only an advanced segment of
firms in terms of GHG emissions reduction.

On the other hand, because these figures were
obtained under current conditions, in the absence of
strong regulations or economic policy instruments,
these figures may be interpreted as realistic goals
under the assumption that firms would invest or
operate on a policy-as-usual basis. In terms of
specific actions, as shown in Table 3, not many
firms in our sample are considering cooperation
with other organizations through domestic or
international (Clean Development Mechanism or
Joint Implementation) offsets. Since there is a wide
variance in the level of reduction they regard as
realistically achievable at this moment, economic
policy instruments such as emissions trading may
create opportunities to reduce industrial costs of
controlling CO2 emissions through the equalization
of marginal mitigation costs. If so, given effective
economic instruments and for our sample of firms,
the goal of at least some reduction in CO2 emissions
by 2008–2012 may be a realistic one.

Differences among firms’ ability to reduce emis-
sions present opportunities and challenges for pol-
icy makers in designing instruments. It is likely

that companies’ stated goals reflect the forms of
marginal cost functions of CO2-emissions reduction
as expected by managers. If so, opportunities exist
to equalize the marginal costs of CO2-emissions
reduction across firms and sectors. But this may
result in unequal burden for some firms and/or sec-
tors, which the politicians expressly wish to avoid.
Indeed, the Prime Minister and provincial premiers
‘agreed that no region should be asked to bear an
unreasonable burden as Canada seeks to reduce its
greenhouse gas emissions’ (Environment Canada,
1998). Yet, this may not be warranted on economic
efficiency grounds.

In our survey, we found several patterns of
regional and sectoral differences (Table 2). For
example, compared with other regions, Alberta and
BC have a higher proportion of survey respondents
that feel they are capable of reducing CO2 emis-
sions by more than 5%. However, firms in these
provinces see CO2-emissions reduction as more
damaging to their competitiveness and are more
willing to lobby for concessions than firms in other
regions (Table 4).

A polling firm, COMPAS (1999), conducted opin-
ion surveys in the spring and fall of 1998, asking
CEOs or executives of 400 Canadian companies,
including service and construction industries, for
their responses concerning climate change. The
survey’s results agree with ours in several respects.
For instance, CEOs or executives of firms in BC are
more likely to identify possible actions to reduce
firms’ emissions (COMPAS, 1999:53). Yet, execu-
tives of firms in BC and Alberta are less optimistic
about the economic impacts that policies for miti-
gation could bring about (COMPAS, 1999:60).

This may be a reflection of barriers and disin-
centives that resource-intensive firms, which are
dominant in western Canada, face in taking action
to reduce emissions. For example, by not allow-
ing forest companies to sell electricity into the BC
provincial grid, opportunities for cogeneration have
been limited (Forest Sector Table, 1999). The task
of policy makers is to discover such barriers and
disincentives and reduce or eliminate them in order
to utilize CO2-reduction potentials.

The VCR program has been also the object
of some criticism. Most notably, the Pembina
Institute (1995a,b, 1996) argues that the voluntary
actions reported in this program do not go beyond
business-as-usual and policy-as-usual practices
of participating firms. Our findings support the
Pembina Institute’s contention that, at present, the
VCR does not contribute to efforts to meet the Kyoto
commitment. Specifically, participation in the VCR
did not have an impact on the stated realistic
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CO2-emissions reduction potential of firms.9 This
suggests that firms participate in the VCR program
more for political reasons than from concern about
the environment. However, it may be too early
to judge, at this moment, the effectiveness of the
VCR, since the program is still in the process of
development.

Our findings about involvement in the VCR
program and the stated potential for emission
reductions have several further implications. First,
firm size is an important constraint in determining
a firm’s strategy concerning mitigation efforts.
Pressures from several institutions have complex
impacts on a firm’s mitigation efforts. Although
pressures from environmental groups and the
media or local communities have positive effects
on the potential level of GHG emissions reduction,
they have negative or no effect on the level of
commitment to the VCR program. In contrast,
financial institutions and shareholders or boards
of directors play significant roles in making deeper
commitments to the VCR (e.g. submission of
action plans). This may suggest that business
stakeholders, such as financial institutions and
shareholders or boards of directors, induce specific
actions, while institutions in a civil society play
important roles in encouraging a firm to seek
higher emissions reduction.

If Canada is to stabilize and, finally, reduce its
CO2 emissions in the coming century, it needs to
involve all the sectors of its economy. Action Plan
2000 highlights the importance of the industrial
sector in meeting Canada’s Kyoto commitment
(Government of Canada, 2000:4). How much, then,
can the industrial sector contribute to reducing
CO2 emissions, given current policies in Canada?
Our general conclusion is that, given current
government policies, the industrial sector will not
meet the target set by the Kyoto Protocol. The
current approach of education and moral suasion,
along with voluntary compliance, is unlikely to
achieve its aims. Nor are offsetting emissions
through carbon sequestration likely to be sufficient
(van Kooten et al., 2000).

Then what should Canada do? If Canada is to
meet its international obligations, much stronger
policy measures to encourage emissions reduction,
such as carbon taxes, tradable emission permits or
regulation, are likely needed. Other than introduc-
ing a large carbon tax and other tough regulatory

9 We re-estimated Model 4, adding the dummy variable for
VCR participation (letter of intent) first as an exogenous and
then endogenous variable, using OLS regression (see Heckman,
1979; Greene, 1981). In both cases (results not shown here), the
VCR participation dummy was not significant at a 10% level.

measures, Canada can use domestic and inter-
national cooperative mechanisms to minimize the
costs of reducing the CO2 emissions of Canadian
industry as a whole. Such mechanisms may include
establishing partnerships with other organizations
and trading carbon offsets. Those measures have
not been fully considered by the majority of com-
panies in our survey, perhaps because a formal
framework for such mechanisms has not yet been
fully developed. Afforestation of agricultural lands
may be a promising way to achieve this goal in
the Canadian context, although its effectiveness is
limited (van Kooten, 2000).

Another possibility is to encourage firms to make
deeper commitments by applying pressure via
appropriate stakeholders. For example, financial
institutions, shareholders and board of directors
may be able to exert significant influence on firms’
behaviour by pressuring managers to consider
ways to go beyond their current assessment of
what can be accomplished realistically. Designing
incentives that lead these stakeholders to exert
more influence on firms’ climate change policy than
now may not be easy, however.

While we have interpreted our results with cau-
tion, it is important to point out some of the
limitations of our study. The response rates of
different segments of the population studied var-
ied significantly. Smaller firms were underrepre-
sented. Generally it can be assumed that those
responding have higher interest and knowledge of
the issue than non-respondents. In analyzing, for
example, the assessment by firms of their poten-
tial in reducing emissions, the aggregate estimate
obtained should be regarded as a very optimistic
assessment. While our analysis suggests that the
use of ‘soft’ variables improves the explanatory
power of our models, the measurement of these
variables is not as reliable as the measurement of
the economic variables. Finally, as with any study,
there are variables not included in the study which
could improve explanation. For example, we found
that size of firms is significant in all the models and
have interpreted it as due to economies to scale,
but it is possible that market structure (reflected in
sizes of firms) is the cause of behaviour. Indeed, one
would expect different behaviour in oligopolistic
than in competitive markets.
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