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ABSTRACT., This study explores hokages between
what Chinese managers generally know about envi-
ronmental issues, how
mental protection, and d
actions they may take within their organtzations on
behalf of the environment. From a sample of 305
managers in Guaogrhoun and Beijing, 1t was {ound that

8¢

rongly they value eoviron-

ifferent types of behaviours/

both environmental knowledge and values are more
predictive of siore personal managerial behaviours,
such as keeping informed of relevant company issues
and working withio the systero to munimize envi-
ronmental impacts, than more overt behaviours.
Moreover, for these more personal actions, environ-
mental knowledge and values were found to have
both main and mteractive effects. By comparison, it
was found that both environmental values and knowi-
edge had addigive effects on managerial tendencies o
initiate new programs within their domain of respon-
sibility. Ooly eovirenmental valoes was found to bave
a modest influence environmental advocacy.

Environmental degradation poses a challenge for
most policy makers; however, such challenges are
particularly broad-ranging and urgent in Ching
{Ross, 1988; Smil, 1993; Hdmonds, 1994;
Sinkule and Ortolano, 1995; China Quarterly,
1998; Lo and Leung, 1998; Ma and Ortolano,
2000). China’s natural capital is being depleted at
an alarming rate (Lotepeich and Chen, 1997;
Zheng and Wang, 2001). Desertification now
claims over 25% of its total ares {(Li, 2002;
People’s Daily, 2001), while acid rain seriously
affects more than 40% (State Environmental

Protection Administration, 2001}, Fish stocks
have collapsed in all coastal areas and fresh water
supplies are reaching crisis levels in much of
the northern and western regions (Liu, 2002
MNiu, 2003). Moreover, the toll on public health
and economic development from pollution is
mounting and increasingly being acknowledged
by public officials (McElroy, 1998; Banister,
1998; World Resource Tostitute, 1998). Air
pollution is so severe in most urban areas that it
15 now the leading cause of premature deaths
{Xu, 1998). The consequences of pollution even
extend to intimacy, as it has been reported
that between 20 and 30% of all adult men
suffer from either impotence or diminished
sperm counts linked to pollution (Scuth China
Morning Post, 1999, 2000),

In response, Chinas leaders have
numercus actions to address these issues since
the promulgation of the first dratt of the
Environmental Protection Law in 1979, This
includes prosctive measures for preventing
pollution such as incorporating environmental
considerations in development planning and
urban planning, making environmental impact
assessutents, and charging fees for pollution {(Qu,
1992; Sinkule and Ortolano, 1995). In addition,
public environmental awareness has been actively
promoted through green education and publicity
programs organised by environmental agencies at
different levels (Xie, 1997; Lo and Leung, 1998).
The increasing political comumitment of the
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Beijing leadership to environmental protection
has also led to the official adoption of “sustain-
able development” as the national strategy for
long-term development, the formulation of
China’s “Agenda 217 for the next century with
numierous major programs and action plans for
achieving sustainable development (Zhang, 1997,
2000).

These initiatives have generally been backed
up with resources and declarations of rigorous
enforcement. This is evident in 2 noticeable
increase in the proportion of GNP devoted to
investment for environmental protection, from
.73 percent of the GDP in the Eighth-Five Year
Plan (1991-1995) 1o 0.93 percent in the Ninth
(1996-2000) (National Environmental Protection
Agency, 2000 and the reported closure of 84,000
heavily polluting enterprises (Beijing Review,
1996, p. 6). These trends toward sustainable
development are likely to continue as Premder
Zhu Rongji stressed “qualitative” economic
growth — first in his government report in 2000
and then in the nadon’s first Five-Year Plan in
the 21st Century. This response is not only due
to increased awareness of the economic and
social costs from pollution, but also due to a pre-
occupation with their global image (China
HEnvironment Year Book Editorial Board, 2000,
2001). This has been driven in part by their long
battle to gain WTO membership, but also their
need to greatly improve the environment around
Beijing leading up to the Olympics in 2008 (Lo
and Chung, 2003).

The more enigmatic side of this issue is that
while China’s policymakers now readily adnut to
this environmental debacle and are convincingly
cornmitted to doing something about it, devising
an effective package of measures will be
extremely difficult as many factors block the way,
First, although the authorities have passed many
regulations, enforcernent has proven difficult
{(Chen, 2002; van Rooij, 2002). This can be
attributed to such matters as China’s “fragmented
bureaucracy”, limited financial resources, con-
flicts of interest at local levels, as well as propen-
sities toward corruption (Lieberthal, 1995; Sims,
1999 Ma and Ortolano, 2000). Second., rapidly
escalating levels of consumption in many urban
areas in combination with the extremely high
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levels of population density further exacerbate
the problem (Zhou, 1997), Although affiuence
takes many forms, at the rate Chinese are trading
in their bicycles for automobiles their country is
expected to surpass the United States as the
ieading contributor of greenhouse gases within
the next two decades (Wang, 2001). Third,
China remains highly dependent on coal and
older technologies to keep its state-owned enter-
prises afloat (McElroy et al., 1998; Smil, 1998;
Vermeer, 1998). Finally, although much of the
urban population may be experiencing benefits
from globalization, a number of cities and most
of the rural population appear to be headed for
even greater poverty {(Zweig, 1997, Oi, 1999).
Sustainable development in China will ultimately
have to reverse the current trend of econounic
polarization and embrace greater social equity
(Elkington, 1998: Hart, 1997},

Although one can certainly anticipate that the
Chinese authorities will promulgate additional
decrees and regulations, given this combination
of urgency and enigma, considerable emphasis
must also be placed on the broad range of non-
regulatory approaches nvolving both economic
and communicative mechanisras (Wang and Ly,
1997, Panayotou, 1998). In this regard, one
group whose participation will be especially vital
for the implementation of various conununica-
ive approaches in China 15 its managers.
Obviously, managers of large firms need to
be actively engaged in programs related to eco-
efficiency, recycling, and various forms of pare-
nerships. Equally important, however, is that the
major pollution problems in China, as elsewhere,
are more often the result of the aggregation of 2
mouoltitude of small behaviours rather than from
major spills, accidents, or other newsworthy
events {Smil, 1992; Edmonds, 1994, Banister,
1998; Ma and Ortolano, 2000). Indeed, the
intention behind many non-regulatory mecha-
nisms {e.g., taxes, rebates, eco-labels) is to have
more modest effects on the multitude (Stavins,
2000).

Although the effectiveness of well-designed
economic instruments can be safely assumed
{t.e., through their influence on peoples’ pock-
etbooks), that of comumunicative approaches is
more often taken simply as an arvicle of faith,
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As one major example, the overall effectiveness
of 150 14001 in improving companies’ environ-
mental performance, although widely touted,
remains largely unproven {Fryxell and Szeto,
2002). The same can be said for most broad
educational campaigns (e.g., energy and water
conservation, anti-littering, anti-smoking). Not
only it 15 relatively difficult to undertake effec-
tive rescarch to confirm the linkages between
environmental education, environmental knowl-
edge and environmentally-oriented behaviours,
it is probably also true that challenges to the
value of education run some risk of upsetting
numerous vested interests.

While it is certainly not our purpose to refute
hnkages between environmental knowledge and
managerial behaviours on behalf of the environ-
ment, the strength of such a linkage between
environmental knowledge and organizationsl
behaviours in China certainly warrants empir-
ical investigation {(Yu and Dong, 1997; Liu,
1997). Accordingly, the purpose of this study is
to examnine the relationships between Chinese
managers’ environmental knowledge, their values
regarding environmental protection, and various
types of actions they may take in their compa-
nies on behalf of the environment. These matters
will be examined in two contrasting settings —
Guangzhou, the economic hub of manufacturing
in Guangdong province in the South, and
Beijing, the nation’s capital city in the MNorth.
Recent social surveys suggest that environmental
awareness 16 emerging in each of these cities (Lo
and Leung, 1998; Xi and Xu, 1998). At the same
time, both of these cities have experienced
double digit economic growth over the past
decade, are experiencing serious envirornental
degradation, and have been struggling with
various policy mechanisms to address a snldtitude
of related problems (Lo and Leung, 2000; Lo and
Chung, 2003).

Background

Managers and pollution

There can be littde doubt that managers have 2
disproportional — and usually negative — impact

'S
~J

on the natural environment. One need only
point to massive ecological disasters such as
Bhopal and the Exxon Valdez incidents or cite
massive infrastructure projects, such as the Three
Gorges dam project (Ching) to appreciate both
the scope and extent of this impact. However,
and 3s stated previously, the aggregated influence
of a multitude of large and small businesses” deci-
sions/actions taken on a daily basis is even
greater. Examples of the latter would encompass
such mundane events as selecting modes of trans-
port, designing products, maintaining equipment,
packaging goods, and waste disposal. In addition,
the business community often has considerable
influence on government and its policies. A
recent example of this can be seen in the Envon
bankruptey debacle and its alleged mfluence on
energy policies.

In Asia, the influence of business interests may
be just as extreme and even more varied. In
Hong Kong, property developers arguably hold
the government hostage, resulting in such inane
policies as the subsidization of dumping con-
struction waste in rapidly depleting landfills
and aggressive land reclamation. Elsewhere in
Asia {e.g., lndonesia, the Philippines) these rela-
tionships are considerably “murkier” occurring
within the realm of “cronyism” and are visibly
more damaging — both environmentally and
socialty. In Chins, on the other hand, the lines
berween business and government have become
highly intertwined, especially at the township
fevel where, for ewample, local governments
essentially direct township enterprises for profits
that, in turn, provide resources for government
operations (Lieberthal, 1995; Rock, 2002),

As much as managers bave previously been
castigated as  environmental villaing, many
observers are concluding that they must also be
its salvation. As Hare (1997, p. 75) put it, “Like
it or not, the respounsibility for ensuring a
sustainable world falls largely on the shoulders
of the world’s enterprises, the econonic engines
of the future” Although the business community
has wraditionally had relatively less political
“clout” in mainland China (Guthrie, 1999), with
the possibie exception of the State-owned sector
“business” is arguably the only entity that pos-
sesses the creative energy and the resources to
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determine whether or not China moves onto a
more sustainable path of development. This is
evidenced by the increasingly prominent new
business elite in the rapidly emerging private
sector, the invitation of entrepreneurs to join the
Comuomunist Party and in the sheer energy of the
multitude of small, private businesses that are to
ubiquitous in China (Pearson, 1997).

Manaperial behaviours on behalf of the environment

Managers’ environmental knowledge and values
are of httle practical interest unless they lead to
(or explain in a methodological sense) actions or
behaviours that mitigate their organization’s
impact on the environment. As di Norcia (1996,
p. 784) pur it an envirommental ethic
carmot be satisfied merely with the espousal of
general care for nature . . . commitment itself
must reselt in performance of the appropriate
ecologically beneficent practices.”

Environmentally significant behaviour can be
defined by either its impact or intent (Stern,
2000). Thus, for example, clearing a forest
{impact) bas 3 very significant impact on an
eco-systemn, while the act of using cloth dispers
may be driven by good intentions {even though
the advantages over paper diapers are debatable).
Stern (2000} argues in favour of an intent-
oriented definition if one’s purpose is to under-
stand peoples” decisions based on their beliefs and
values.

One can consider such behaviours within an
organization along a continuum of visibility
within the organization. The least outwardly
visible form of behaviours on behalf of the envi-
ronment would be to gather information or to
utihize existing organizational procedures so ag to
improve their environmental performance {(l.e.,
through frequent equipment maintenance, reuse
of materials, or simply turning off machinery
when not in use). Such actions that work within
the existing system carry relatively lirtde risk nor
would the practicing manager be called to
account. At a more visible level, managers may
initiate various programs/projects within their
domain of responsibility. This could include
projects that could save energy, reduce pollution,

improve resource productivity, or reuse waste
strearns. Depending on the capital allocation,
such projects may or may not require approval
of one’s superiors, However, regardless of the size
of the expenditure new projects the manager is
accountable for the success of the project and
greater risk 1s incurred. At the most visible level,
managers could advocate on behslf of the envi-
ronment outside of their immediate domain of
responsibility by calling attention to environ-
mental  issues/problems to  their superiors.
Clearly, such actions are considerably more
visible {and personally risky} within the organi-
ation. This typology corresponds to the cate-
orization of pro-environmental behaviours
ut forth by Stern (2000} of “environmental
activism”,  “other environmental significant
behaviours (specitically including actions through
organizations), and “private sphere environmen-
talism” (those more private actions).

U N

et

Envivonmental kunowledge

Environmental knowledge can be defined as a
general knowledge of facts, concepts, and refa-
tionships concerning the natural environment
and its major ecosystems. Thus, in simple terros,
environmental knowledge involves what people
know about the environment, key relationships
leading to environmental aspects or impacts, an
appreciation of “whole systems”, and collective
responsibilities necessary for sustainable develop-
ment. A closely related concept 15 “environ-
mental literacy”. However, as currently used this
termn carries rather strong normative implications
— even embracing deeper spiritual elements
{Golley, 1998}.

Given that managers greatly influence the con-
sumption and condition of natural capital, the
elevation of environmental knowledge among
managers and, by implication their ability to
process such information, would appear to be
inherently desirable (Kaplan, 2000). As Ashford
(1993, p. 277} stated, “The kev to success in
pollution prevention is to influence managerial
knowledge of and attitudes toward both techno-
logical change and environmental concern.
Given their aggregated impact on the environ-
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ment and emergent public interest in the envi-
ronment, it 15 unfortunate that most Chinese
managers and business students have had effec-
tively no formal training to improve their envi-
ronmental knowledge, although this is just
beginning to change (WRI, 2002). Tt should be
pointed out, however, that this gap is not peculiar
to Asia as evidenced by a 1991 study of American
business executives which reported that a
majority (67%) believed that environmental issues
were extremely important, vet only a handful
{7%6) were confident that they actually under-
stood the environmental issues that their
company was facing (Newman and DBreeden,
1992). Although this study is dated, there is litde
reason to expect this situation is that much
improved over the past decade.

For managers to understand the relationship
between decision  alternatives and outcomes
related to the environment, they need funda-
mental scientific and practical knowledge about
a broad range of issues which could include such
comsiderations as: {1} An appreciation of the
current situation (i.e., the condition of the local
environment and global interrelationships); (2)
The value of natural capital to firms” operations.
This would encompass the negative impact and
risks of degraded resources on operations; (3)
The personal consequences of 5 degraded envi-
rorment (e.g., personal heslth risks); (4) The
range of alternatives available to solve a problem
or attain a gosl {e.g., technological options); (5)
The causal linkages between actions mmplied in
various decision alternatives and the outcome set;
and (6) The relative overlap among desired
outcomes (i.e,, instances where environmental
performance and economic performance are
compatible).

Thus, managerial motivations to act on behalf
of the environment are presumed to be contin-
gent upon environmental knowledge in making
these assessments and in directing actions. This is
in conformance with the “reasonable person
model” proposed by Kaplan (2000} 1 his critique
of altruism as an effective and durable basis for
pro-environmental behaviours. In brief] this view
suggests that people will engage in behaviours on
behalf of the environment when they perceive an
alignment with their long run well-being and

when they have control over the situation. De
Young (2000) takes this notion a bit further
to attribute pro-environmental behaviours to
intrinsic satisfactions derived from the attainment
of competencies. Both the alignment of personal
interests or intrinsic satisfactions derived trom
competence, would logically be informed by
environmental knowledge.
Thus, it is hypothesize that:

H1: Environmental knowledge is positively related
to managerial behaviowrs on behalf of the
environment.

Environmental values

Values define priorities that are crucial for the
resolution of ethical dilemmas (Hosmer, 1987).
As previously mentioned, for managers o change
their actions and behaviours to be more envi-
ronmentally sensitive, they must also valie envi-
ronmental outcomes because decisions related to
environmental issues and problems often involve
tradeoffs in the context of incomplete informa-
tion and comphicated technical and social causal
finkages. Although the effect of environmental
values has been linked to pro-environmental
behavicurs motivated by altruistic  motives,
such values would also play a role in such behav-
tours that are more linked to self-interese that
would be more likely tound in 3 managerial
setting (Kaplan, 2000}, Choices in a context of
complexity, uncertainty, interconnectedness,
extended consequences of actions, and diverse
stakeholder views must be coped with and
reconciled {Schmidheiny, 1992; Shrivastava,
1995). Environmental values will inform such
choices via beliefs and pro-environmental
personal porms (Stern, 2000).

Such values are usually embedded within a
larger belief systemy, “worldview” or paradigro of
the individual. Begarding environmental issues,
two “ideal types” of paradigms have been iden-
tgified (Catron and Dunlap, 1980). The first — the
dorminant social paradigm or “DSP” — has long
been in place in Western society. The DSP is
purportedly anchored in the following convice-
tions: (1) Heconomic growth relving heavily on
technological advancement; (2) The sanctity of
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private property rights, (3) The existence of fluid
and efficient markets; and (4) Laissez-faire gov-
ernment (e.g., Gladwin et al., 1995; McLaughlin,
1993)

in some countries and regions of the world,
this dominant paradigm appears to be giving way
to an alternative, termed the new environmental
p’{*"diffm or “NEP” (Dunlap and Van Liere,
1978). The elements of this paradigm are prin-
“-ps,}iy grounded in a belief that humang are equal
members of a larger natural world {(Andersson
and Bateman, 2000) rather than having dominion
over it. From this premise it follows that (1)
himited natural resources should impose restric-
tions on economic growth; (2) some technolog-
ical scepticism is warranted; and (3) that humans
must learn to live in harmony with nature.
There is some empirical evidence from a mult-
country study that ones” adherence to these par-
adigms is related to a perception of the changes
needed to alleviate environmental problems
{Kibourne et al., 2001). However, we are
unaware of studies in Asia,

In much of Asia, with the possible exception
of Japan, it would appear that the dominant
paradigm (L.e.,, DSP) i very well entrenched
within the business community, especially in such
places as Hong Kong and Taiwan (Devall and
Sessions, 1985; Ng, 1991; Lo, 1995). However,
because of five decades of communist ideology
the business paradigm in mainland China may be
considerably different and much less crystallized.
While the single-minded emphasis on mulitary
and economic development has dominated envi-
ronmental considerations through the 80%, the
strength of the second and third elements of the
PSP have only recently been revived. At the
same time while laissez-faire government as a
principle i seldom espoused, but is now very
certainly strongly evident in the marketplace. In
surunary, Chinese values regarding the environ-
ment have been buffeted by a variety of potent
themes in recent times, In addidon, it must be
pointed out that traditional Chinese values
emphasize 3 harmonious relationship between
man and nature and collectivism over individu-
ality, Thus, the so-called “new environmental
paradigm”, as it emerges in China, will ikely
have very ancient influences.

. Fryxell and
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Thus, it can be hypothesized that:

H2: Environmental values are pos
to wmanagerial behaviours o
environment.

tively related
# behalf of the

Although we have hypothesized independent,
direct eftects of environmental knowledge and
values on managerial actions to promote the
environment, an interactdon of these influences
seems likely {Stern, 2000). This is to say that
envitonmental values in the presence of environ-
mental knowledge 15 likely to have a particulardy
strong influence on actions or behaviours to
promote the environment. This may be most
obvious in the case of environmental advocacy,
as managers would be more prudent in pro-
moting environmental issues within  their
orgamization if they can also provide factusl
knowledge about the benefits of such actions to
the firm (i.e., knowledge). Thus, we hypothesize
that:

H3: Envirowmental values in the presence of strong
environmental knowledge will have a preater
influence on managerial actions on belialf of
the environment than when ¢ manager is defi-
clent in such knowledpe.

Methodology
Sample and data collection

The data for this study was collected both in
Beijing and Guangzhou. Both locations were
chosen in large part because the authors have
established close links with local research insti-
tutes that have the access necessary to conduct a
survey, after having undertaken environmental
studies in these two cities for almost a decade.
in addition, they are economically the most
advanced cities with a highly developed enter-
prise sector having a GPD ranked second and
third in China just behind Shanghai. At the same
timme, however, both are large urban settings with
over 6 million people that have extremely stressed
environments due in part to having experienced
double digit economic growth for the past
decade. Beijing is under the instructions of the
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national leaders (and, hence, their blessing} to
eliminate the pegative image of being one the
most polluted cities in the world in staging o
“Green Olympics” in 2008 (Lo and Chung,
2003y Guangzhou on the other hand is
operating under focal policy directives to pursue
a “green city” status (Lo and Leung, 2000}
Bevond these rough similarities, these two loca-
tions offer contrasting contexts for this study:
people in Beijing are well-known for their pre-
occupation with “political correctness”, while
citizens in Guangzhou are famous for what might
best be described as a “materialistic and prag-
matic” approach (Tkels, 1996).

The data was collected from practicing
managers in a broad range of enterprises with
assistance from the Beijing Academy of Social
Sciences and the Guangzhou Academy of Social
Sciences between March and November 2001,
Prior to the administration in mainland China,
an earlier version of the guestionnaire had been
administered to MBA and DBA students studying
in Hong Kong as a basis for class discussion. This
led to several refinements in the survey; however,
this data was not sufficiently comparable to use
as part of this study.

The Beljing survey was deliberately designed
to obtain relatively equal distribution of four
major industry types — light manufacturing,
printing, chemical products, and electronics. A
limit was also set on having no more than three
personnel at managerial ranks from a single
enterprise. From a self-compiled Hst of known
manufacturing plants in these industries, a
subgroup was randomly picked and contacted
regarding participation in this study. Within those
participaring facilities, managers were randomly
sampled within each. Altogether in Beijing, 158
enterprise personsel from 53 enterprises were
approached. By comparison, in (Guangzhou
enterprises were selected from a broader range of
industries. Altogether, 164 managerial personnel
at both high~ and middle-levels in 44 enterprises
were contacted.

In administering this survey in both locations,
trained  research  assistants  actually  visited
managers and staved with them throughout its
adnunistration. This provided the advantage thar
the research assistant could answer questions

while increasing the response rate. Small gifts
were also provided as an inducement to partici-
pation. Subsequently, follow-up checks were
conducted to ensure that ecach manager was
actually visited, and to verify the name of the
interviewer and the length of the interview. After
the elimination of a few unusable guestionnaires
int each locality, a total of 305 cases were obtained
— 3 combined response rate of 95%.

Measures

Environmental knowledge. Along with the
neglect of the environment in business education,
lirtle effort has been made to develop regionally
appropriste measures of environmental knowl-
edge. Among more global efforts, the World
Business Council for Sustainable Development
(WBCSD) currently provides a self-assessment
of environmental knowledge on its website
{(http://www.foundation.no/sdc). Visitors that
take this test and pass it receive a certificate,
However, this test is lengthy, local issues are not
covered, and no evidence of reliabibity or validity
s provided. Other efforts are either serioushy
dated, unreliable cut of context, or both. For
examaple, Maloney et 3l {(1975) proposed a 15-
item instrument o measure  environmental
knowledge. Later, Berton (1994) encountered
unacceptable internal consistency in using this
scale {00 = 0.38). A number of other scales are
less useful for research purposes, having been
designed for other purposes {e.g., to capture
reader interest). For example, the publication
World Wastes proposed a five-question self-assess-
ment entitled “Test your environmental konowl-
edge”. Such approaches are fairly typical and
point to the need for a more flexible, current
instrument with desirable measurement proper-
ties.

As a result and recognizing the need for some
local content, a “test” of 40 guestions was
created, drawing from a range of sources
including concepts or information that the
authors felt managers in the region should be
aware of, a South Ching Moming Post (Hong
Kong’s mamn Enghish language daily) supplement
ont pollution Jan. 28th, 26060), numerous articles
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trom the China Daily, and information provided
from local EPD officials. The items were
intended to enquire about global and regional
issues, as well as both broad concepts and specific
facts about the environment. Because some itens
focused on local issues, there were sornewhat
different “right answers” in the two samples.
EPD officials in Bejjing and Guangzhou reviewed
this instrument and offered suggestions for
improvement.

Each item had four choices, from which the
respondent was to select “the best answer”
Correct choices were awarded 2 points and, for
many questions, partial credit of 1 or 0.5 points
was given for choices with less merit. These
weightings were arrived at by a panel of local
experts from the EPDs and acadernic conmununity,
Post-hoc analysis of the items using item assess-
ment routines fed to the climination of sorue
items {e.g., those with negative item-to-total
correlations) ). The resulting scale of 30 items had
an ¢ staristic of 0.741 across both samples (this
instrument and scoring key are provided in
Appendix 1).

Managerial actions /behaviours. Eleven questions
were written to address managerial actions and
behaviours on behalf of the environment. For
each itemn, the respondents indicated their agree-
ment or disagreement on a 7-point Likert-type
scale. Three general categories were measured
that spoke to different levels of organizational
visibility: (1) Information and maintenance-
oriented behaviours. Managers may rather
quietly engage in behaviours on behalf of the
environment that may or may not be readily
apparent to their coworkers and superiors. For
example, they could gather information about
the envirounment that is pertinent to their
business or industry or run operations in a
manner cousistent with current practice but more
environmentally sound. For all of these items, the
manager may not be easily recognized as having
an environmental agenda. Thus, these represent
politically safe and less obtrusive options for
managers fo practice environmental protection.
At the same time, such actions are less conse-
guential. The mean of these five items was taken
from a scale with an o reliability statistic of 0.74:

Gerald E. Fryxell and Carlos W H. Lo

v “"When I skim the newspaper, I often read
articles that appear to address the envivonmental
impacts of my company and industry.”

o “f make it a point fo stay up-to-date about
changes in envivonmental laws and repulations
velated to this business,

e “F put a lot of effort into being aware of the
environmental aspects  and  impacts  of my
business.”

= “Prior o making decisions with envivonmental
implications, I prefer to obtain the opinions of
environmental or community proups.”

o “Fensure that equipment is properly maintained
and vunning as efficiently as possible.”

{2) Initiating Programs and Taking Action. A
manager may more visibly take action or initiate
programs on behalf of the environment that are
within his or her sphere of responsibility,. While
these actions are more visible, relatively more
consequential and are apparent to the managers’
subordinates, they need not involve a great deal
of discussion or controversy by virtue of being
within the manager’s area of responsibility. The
mean of two items measuring this propensity was
calculated and bad an o relability statistic of
0.70. These two items were:

= “T take action where possible to veduce the
amount of resources used in wmy company’s
processes.”

o “F take measures to vecycle waste in areas Pm
respornsible for”

(3} Environmental Advocacy. At a much more
visible level 3 manager can take 3 more proac-
tive position to champion the cause of the envi-
roument more broadly in the organization. The
mean of these three items measured the extent
that respondents were vocal in advocating on
behalf of the environment in their firms and had
an ¢ reliabibity statistic of G.80. These three items
were!

s I often find tim P speaking out on behalf
environmental issues in my company.”

o “I am often the one to bring environmenial
problems to the attention of fop managgement.’

o “Twmake a point of incorpotating energy @’?’mency

ratings of products into any purchase decisions.
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The pattern matrix from an obligue rotation
of a principle components analysis of these iteros
is provided in Table I. The result is favourable,
in that each item loads clearly on the factor it
was intended to represent, g priori.

Managerial values. The 1l-item scale developed
by Dunlap and Van Liere {1978} was used to
measure how strongly the respondents adhered
to the “new environmental paradigm” (NEP).
These items were measured on a 5-point Likert-
type scale and yielded an o statistic of 0.65. It

(@21
(&)

might be pointed out that this level of internal
consistenicy was not as high as we would have
preferred. However, in an intercultural context
a3 decision to use an existing scale entails some
risk and this value is reasonably close to the
heuristic of 0.7 recommended by Nunovally
{1978). Moreover, as we have previously pointed
out, Chinese value systems related to the envi-
ronment have been subject to such exiremely
diverse influences in recent tires that they might
be expected to be somewhat less internally con-
sistent.

TABLE
Principal components analysis of environmental actions/behaviours {Oblimun rotated pattern suatrix)

fems

Components

Eovironmental New Information
advocacy prograni and
niation maAnEenance

(1) T make it a practice to incorporate energy efficiency

ratings of products into any purchase decisions. 6.762 ~(.133 0.100
(2) I often find that I'm speaking out on behalf of

environmental issues in my company. $.828 0.147 -0.009
(3) T am often the one to bring environmental

problems to the attention of top management. §.856 0.206 -0.034
(4) T take action where possible to reduce the amount

of resources used in my company’s processes. 0.162 §.804 0.055
(5) I take measures to recycle waste in areas

I'm responsible for. 0.138 $.791 0.047
(6) Prior to making decisions with environmental

implications, I prefer to obtain the opinions of

environmental or community groups. 0.116 —0.055 ¢.725
(7) I ensure that equipment is properly maintained

and running as efficiently as possible. 0.206 —-0.325 $.772
(8) I put a lot of effort into being aware of the

environmental aspects and impacts of my business. 0.388 0.146 $.48¢6
(9) When I skim the newspaper, I often read articles

that appear to address the environmental impacts

of my company and industry. -0.142 0.320 $.663

(19) T make it a point to stay gp-to-date about changes
in environmental laws and regulations related to
this business. ~0.078 0.359 $.644
Corponent correlations

(1) Environmental advocacy 1.000
(2) New program initiation 0.192 1.000
(3) Information and maintenance 0.444 0.300 1.000
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ontrol vartables. Several variables were included
as contrals: (1) Gender was included as a control
variable because Western research indicates that
females are somewhat more likely to adhere to
the NEP (Egri and Herman, 2000; Zelezny et
al., 2000). This variable was coded as “0” for
males and “17 for females, respectively. (2) Age
was included as a control variable because the era
in which one is brought up — especially in
mainfand China — is important in shaping envi-
ronmental values. {3) Education was included,
given its obvious relationship to knowledge and,
less obwiously, 1o value clarificarion. This was
coded as an ordinal scale from 1 {primary school)
through 6 {docrorate degree). We had also
intended to control for marital status and “philo-
sophical orientation” (i.e., religion), but invari-
ance in the responses to these items was such as

preclude their use [95% percent reported
being married (of those 80% reported having one
child) while 85% professed “atheism™].

Resuits

The descriptive statistics are provided separately
for each sample in Table I The means, standard
deviztions, and correlations for the Guangzhou
sample are reported to the left and below the

. Fryxell and Carlos YW H. Lo

diagonal; those for the Beijing sample are above
and to the right. Comparisons of the means of
the two samples reveal three significant differ-
ences: (1) The Beijing sample has substantially
more females (40%) than in the Guangzhou
sample (20%); (2) The Beijing sample also has
significantly lower wvalues for environmental
knowledge. Because two items in this assessment
had somewhat different correct answers in
Beijing and Guangrhou, we recalculated the
score without these items and confirmed this dif-
ference (p < 0.001); and, {3) The Beijing sample
also had significantly lower values for the NEP
scale (p < 0.01).

The guestion of whether these differences are
due to systematic differences in the samples or
actually reflect somewhat greater environmental
knowledge and wvalues in Guangzhou is an
intriguing one that warrants more systematic
study. Given Guangzhou's relatively close prox-
imity to Hong Kong, we might speculate that
one influence on this could be their greater
exposure to international media coverage on
global environmental issues. In fact, the interna-
tional orientation has been increasingly salient
int local newspapers, particularly the Pearl River
Envivonmental News (Zhujiang huanjing bao) that is
widely subscribed to by local business enterprises
{personal  interviews with officials of the

TABLE I
Drescriptive statistics for environmental knowledge, environmental values and behaviour scales™®
Variable Mean sd. 1 2 3 4 5 6 7 8 Mean s.d.
Guangzhou Beijing
(n = 151} = 154)

(1) Environmental advocacy 5.17 0.99
(2) New program initiation 5.44 1.04

(3) Information and maintenance 5.43 0.76 .67
(4) Gender (0 = male; 1 = female) 8.28 9.40 ~8.21 -0.14

~., 0.14 §.27 0.02 0.01 -0.04 0.01 -0.04 5.07 0.50

~3.48 0.13 ¢.3% 8.18 5,55 0.71
.01 005 0.13 @.47 8.25 537 0.51
~$.2¢ ©.19 ~-0.01 —-0.06 $.48 9.49

(5) Pespondent’s age 44.85 7.70 0.06 0.12 0.13 =0.01 ™ »
88 —=0.06 -0.10 0.00 0.04 —0.10

-0.09 =§.23 ~0.11 44.13 7.38
-0.01 0.10 3.63 0.83
- 0.41 30.02 975

(6) Level of education 3.57 0.
(7) Environmental knowledge 3347 7.1
(8) Environmental values 431.71 51

5020 021 8.32 <012 010 013
1023 032 0.40-009 009 0.04 837

. 3992523

* The correlations for the Guangrhou sample are given below and to the Jeft of the diagonal; the correlations

for the Beijing sample are in the upper, right portion.

? Underdined and boldfaced correlations are significant at the p < 0.05 jevel Z-tatled). Underiined and bold-
;

L

faced means are sigmibicantly different in the two samples, p < 001 (2-tailed).
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Guangzhou Environmental Protection Bureau,
1999-2001).

At the same time, the means related to man-
agerial behaviours on behalf of the environment in the
two samples revealed so significant differences.
Generally speaking, the predominant value of
around 5.0 to 5.5 would indicate that the average
respondent “slightly agreed” or “agreed” with
the most of items. Given the potential for social
desirability bias in such guestions, it is likely that
these values report a somewhar higher incidence
of such behaviours than is actually the case.
MNevertheless, we take this to be a positive finding
and an indication of a strong predisposition
toward actions oo behalf of the environment
in these managerial samples. Assuming these
managers are representative of the larger popu-
lation, this would appear to bode well for various
governmental initiatives that require 2 measure of
managerial cooperation and suggest that the
business community could play an even more
proactive role in environmental protection given
the appropriate package of incentives,

A few differences in the correlations warrant
sonie comment. It appears that the three cate-
gories of managerial behaviours on hehalf of the
environment are more strongly intercorrelated in
Guangzhou than in Beijing. Indeed, the high
correlation {r, , = 0.67) berween advocacy and
‘keeping informed” in Guangzhou may raise
some questions about the ability to discriminate
between these two dimensions of behaviour in
that sample. This same correlation, however, is
relatively modest (r,, = 0.27) in the Beijing
saople. An additional observation is that the vari-
ances for the managerial behaviours are signifi-
cantly tighter among the managers in Beijing.
This is especially noticeable for environmental
advocacy, where the standard deviation is only
one-half that of the Guangrhou sample.
Altbough it should not be expected that the two
subgroups would be identical given that
somewhat different saropling frames were uvsed in
collecting the data, it 15 certainly possible that
Beijing managers actually are more homoge-
neous. This would be consistent with the gen-
erally held view that Guangzhou has a reladively
more liberal social and economic environment
than Beijing where views are seen as being more

|1}
(@31

politically and ideclogically shaped (Vogel, 1989;
fkels, 1996; Cheng, 1998, 2000).

As an initial step in the analysis we performed
a statistical test of whether or not the bypothe-
sized relationships were different in the two sub-
groups. Our reasoning was that if significant
differences did not exist in the relationships
between the two samples, then it would be more
efficient to combine them into a single analysis.
Accordingly, we used structural eguation mod-
elling and a ¥° difference test to test the null
hypothesis of equal relationships in the Beijing
and Guangzhou samples (Arbuckle and Wothke,
2001}y, Accordingly, we posited a model where
environmental knowledge, environmencal values
and an interaction term (i.e., their product term)
predicted each dependent variable (e, the three
types of managerial behaviour)., This model was
freely estimated, simultancously for the two
groups. Subsequently, the model was then re-
estimated with equality constraines imposed for
the relationships in both samples and the change
in ¥7/df was noted. In this case the Ay’ =
13.58/9 &f does nof permit a rejection of null
hypothesis. Because no statistical difference
was detected in the hypothesized relationships
in the two groups, the cases were combined
together in a single sample for subseqguent
analysis.

The regression analysis for this combined
sample proceeded in three, hierarchical steps:
Initially, only the controls were entered into the
model. This was followed by the two main effects
and, in the final step, the interaction term (i.e,
the product of environmental knowledge and
environmental vahies) was added. In order to
mininize the potential for multicollinearity, the
main effects — environmental knowledge and
environmmental values — were centered prior to
the creation of the interaction term as suggested
by Aiken and West (1991). The results of these
regression models are provided in Table L

Although uot formally hypothesized, the
dearth of significant relationships nvolving the
control variables warrants some comment. This
is surprising in that some of the relationships are
intuitively appealing. For example, we certainly
expected education to be related to environ-
mental knowledge. However, it should be
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I

Reegression coefficient of model predicting managerial actions and behaviours”

Independent variables

Dependent variables

Environmental
advocacy

Initiating programs Information and

and taking actions  maintenance-oriented

behaviours

(1 =305)

(@} Conirol variables

Gender {(male = 0; female = 1)
Age

Education

0.026 0.035

(b) Independent variables

Environmental knowledge 0.067
Environmental values (NEP scale) 0.114
(¢) fateracrion term

Fnteraction of env. knowledge and values

(d; Model mformation

R? 0.011 0.034
AR? §.0823

—(.082 —0.059 —0.058 —0.015

—0.045 —0.057 —-0.060 —0.006 —0.025 -0.025 0.045 0.020

0.022 0.024 —8.122 -6.079 ~0.076
0.040 —0.004 0.020 0.021 0.059 0.073 0.075
0.019

0.095 0.188 8.211 ¢.106 0.142
0.106 $.157 8.157 ¢.282 8.277
0.110 0.071 8.176
0.046 0.000 0.089 0.094 0.020 0.133 0.163
0.011 $.688 0.005 0.113 8.038

* Cell enuries ave standardized coefficients

* Underlined and boldfaced correlations are significant at the g < 0.05 level (3-railed for positive, hypothesized
. . . , . ~ . . . 2 N
relationships; 2-tatled for contral variables, interactions and R” change).

remembered that average age of the respondents
is mid-40s, As s result, the respondents are rather
distant in time from their formal education and,
with the exception of environmental engineering
programs, environmental issues received lutle
attention in previous times. In addinon, business
education is a relatively recent phenomenon in
China (although now growing at an extremely
rapid pace) and, so far, the incorporation of envi-
ronmental content has been the exception in
business curriculs.

fr is, perhaps, somewhat less striking that
relationships between gender and manageria
behavieurs on behalf of the environment were
marginal as communist ideology places consider-
able emphasis on gender equity and chis roay have
had an influence on managerial behaviours. At
the same time, however, it is clear that Chinese

culture is far from androgynous and, clearly,
gender inequities do exist in society. Lastly, it is
observed that age is also inert in our mwodels
suggesting  that significant inter-generational
differences are not strong in these relationships
{although a significant and negative bivariate rela-
ionship between age and environmental knowl-
edge is observed in the Beijing sample). As the
samnple averaged 44 years old {with two-thirds
being between 37 and 53), we would also spec-
ulate gaps may eventually emerge with the dis-
proportional influences of the internet and other
comuumnications technologies on young people
in China.

The hypotheses mnvolving the main effects of
environrpental knowledge and values are tested
in the second step of the hierarchical regression
procedure. As these tests imply a positive direc-
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tionakity, one-tailed tests will be uwsed. The
first hypothesis was supported in that fairly
potent coefficients were found for environmental
knowledge in predicting both information and
maintenance-oriented behaviours and the initi-
ation of prograros and taking actions within one’s
domain of responsibility. The coefficient for the
elationship between environmental knowledge
and a manager’s advocacy of environmental issues
within their organization, however, was not
significant.

The second hypothesis anticipated a relation-
ship berween environmental values and manage-
rial behavicurs on behalf of the environment.
This relationship was uniforroly supported for all
three forms of behaviours, although it is noted
that the coefficient for eovironmental advocacy
was marginally significant.

It is noteworthy that the predictive power of
these models decreases with the visibility of the
managerial action on behalf of the environment.
For the relatively covert activities of keeping
informed and working within the system, the
model explained 16.3% of this category of behav-
iour. However, the explanatory power diminishes
substantiaily to 9.4% for the more visible behav-
tour of inifiating new programs within one’s
domain of respousibility and, finally, to a paltry
4.6% for environmental advocacy. The general
observation here is that the influence of both
environmental knowledge and values wanes with
the visibility of the action.

The third hypothesis anticipated interaction
effects between environmental knowledge and
environmental values in influencing managerial
behaviours on behalf of the environment. Such
an interaction was found, but only for the least
overt category of behaviours related to informa-
tion acquisition and maintenance. In order to
facilitate the interpretation of this result, a plot
of this interaction is depicted in Figure 1.

This figure reveals an ordinal interaction (l.e.,
lines not crossing) where there is a strong,
positive slope to the line corresponding to
respondents with high environmental values and
a shightly negatively sloping line for managers
with lower environmental values. Managers with
strong environmental values in the presence of envi-
ronmental knowledge reported, by far, the highest

&g}
~d4

incidence of this category of behaviour. On
the other hand, managers reporting low envi-
ronmental values actually appear to exhibit
somewhat less frequency with the acquisition of
environmental knowledge (although the slope
of this line is not significant). Overall, our
interpretation of this plot is that environmental
knowledge appears to be both activated and
directed by environmental values (as measured by
the NEP scale). By comparison, environmental
knowledge in the absence of environmental
values appears to he rather dormant within the
minds of those managers.

Driscussion

The purpose of this study was to investigate
linkages between environmental knowledge,
environmental values, and managerial behaviours
on behalf of the environment in China. Several
findings from this study merit further discussion.
Most obviously, this study confirmed that envi-
ronmental knowledge and environmental values
do influence Chinese managers’ behaviour in
their organizations. This finding, in itself, is not
surprising as the relationships between knowl-
edge and behaviours and berween values and
behaviours are axiomatic. Having said this,
perhaps the more revealing finding of this study
is that environmental knowledge and values —
as operationalized in this study — leave much
environmentally-focussed managerial behaviour
unexplained. This also extends to the control
variables, for which we found no significant rela-
tionships with the dependent variables that per-
sisted through each step of the regression analysis,
We will first highlight some of the relationships
observed and then offer some speculation
regarding influences that may be exogenous to
our model.

First, this study found evidence that Chinese
managers self-report engaging in a broad range
of behaviours on behalf of the environment. This
was evideniced by the means in both samples that
ranged from 2 low of 5.07 (for environmental
advocacy in Betjing) to 5.55 (for initating new
programs within their domain of responsibility

— also in Beijing). While we remain somewhat
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Environmental Values

Environmental Valucs

High

T 5.21

Low

5.8
5.7
5.6
Keeping Informed 5.5
About
Environmental
Issues and
Maintenance S4
(centered)
5.3
5.26
52
5.1
Low

Figure 1.

(ot

Plot of the interaction between environmental knowledge an

High
Environmental Knowledge

environmental values on managerial

actions related to keeping informed about environmental issues and maintenance-oriented behaviours (Predicted

5

Vaiucs

are provided at the end of each line. These represent the predicted values of the dependent variables

based on high and low values of environmenal knowledge and eovironmental values one standard deviation

above and below their means.

sceptical of how closely these self-reports mirror
actual behaviours, we would accept that such
behaviours are probably more pervasive in
Chinese organizations than we had anticipated.
We would draw a similar conclusion for the
measure of environmental values. Our finding
that Chinese managers profess relatively strong
environmental vahies i3 consistent with recent
findings of Fryxell and Lo (2001) that Chinese
managers reported high levels of adherence to
various environmental ethics. Taken together, this
would suggest a propensity on the part of most
Chinese managers to support environmental ini-
tiarives if given an appropriate opportunity.

It 15 more difficult to make any statements
regarding performance on the environmental
knowledge instrument as we lack referent groups
for comparison. However, it would be expected
that this stock of knowledge should grow in the
current clirnate as the central authorities continue
to prioritise environmental programs, provide
more information about environmental issues of
importance to managers, and local governmenss,
most notably those in Beyjing and Guangzhou,
further tightened their grips on the regulatory
control of industrial pollution in the last few
years (Lo and Leung, 2000; Lo and Chung,
2003).
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Second, the influence of environmental
knowledge and environmental values on man-
agerial behaviours in these samples appears to
diminish as managerial behaviours become more
visible. One rather plausible explanation for this
relationship is Chinese managers are often guite
constrained in their ability to determine priori-
ties or act outside of their prescribed domain.
In addition, when such behaviours becontie more
visible, there are attendant risks or obstacles. This
may be especially true in a Chinese context
where managers are culturally less outspoken and
organizations are generally more hierarchical
(Ralston et al., 1992). In the presence of greater
risk, the bonds between konowledge, values and
actions would logically diminish. It was observed,
however, that the relationship involving envi-
ronmental values was somewhat more persistent
i that 3 weak relationship with environmental
advocacy was detected, whereas the influence of
environmental knowledge had more cleardy
diminished at this level. These findings may also
provide a suggestion of 3 hierarchy of manage-
rial behaviours on behalf of the environment.
That is to say, managers probably begin with the
least visible types of behaviours and “move up”
to more visible behaviours over time as both their
confidence and authority increase.

Third, it was also found that the form of the
relationship between environmental knowledge
and environniental values appears the change
with each broad category of managerial behav-
iours. For environmental advocacy, only a
modest, positive refationship with environmental
values was found. On the other hand, for
managers’ propensity to initiate programs or take
actions on behalf of the environment, the rela-
tionship with environmental knowledge emerges
to be even somewhat more influential than envi-
ronmental values. Presumably, such decisions
require greater alignment with organizational
goals such that managers must marshal such
knowledge to defend such projects.

in the case of information and maintenance-
oriented behaviours, a rather strong interaction
effect was found. In rerms of ¢his interaction, we
would speculate that environmental values appear
to be a necessary condition for environmental
knowledge to shape these less conspicuous and

routine managerial behaviours. In the absence
of such values, however, environmental knowl-
edge appears to have relatively littde effect on
such behaviours, On the other hand, environ-
mental values if uninformed by bnowledge about the
environment appeat to remain as good intentions
in pursuit of proper direction. This would be
consistent with Stern’s expectation that proenvi-
ronmental behaviours are usually deterniined by
multiple variables, often in interaction,

Finally as previously mentioned, the explana-
tory power of the models s rather anaemic con-
sidering that the linkages berween knowledge,
values and behaviours would normally be
expected to be both strong and robust. Part of
the reason could be methodological. That is to
say that much stronger relationships actually exist,
but that we were unable to detect them in this
study. Normally, this would be the result of 2
lack of statistical power; however, a sample of 305
would normally be considered adequate to
detect even moderate effect sizes. A more likely
methodological culpriv could be related to mea-
surement issucs. For example, we were disap-
pointed in the internal consistency we obtained
from the Dundap and Van Liere (1978) scale.
Clearly, such measurement issues could have
attenuated the relationships; however, we don't
believe that this is the whole story.

In our opinion, the weakness of the linkages
between environmental knowledge, environ-
mental values and managerial behaviours on
behalf of the environment can, at least partially,
be attributed to the relatively more hierarchical
culture of most Chinese organizations. To the
extent that engaging in activities that lack
approval or are seen as peripheral to organiza-
tional goals, pursuing one’s personal agenda may
be perceived as carrying undesitable risks.
Relative “helplessness” has been deseribed by
Kaplan (2000} as 3 “pivotal issue” in explaining
a lack of follow through in the context of envi-
ronmentally responsible behaviour. It is also quite
iikely that organizational obstacles and resource
constraings pose impediments that could further
weaken these relationships. In a recent study by
Fryzell and Lo (2001) managers were asked for
reasons why various environmental programs
were not effectively implemented. Resource

Reproduced with permission of the copyright:-owner. Further reproduction prohibited without permissionyyanny.manaraa.com



60 Gerald E. Fryxell and Carlos W H. Lo

fimitations and the high cost of such programs
were roost often mentioned.

A final explanation for the poor explanatory
power of these models could be found in 3 more
universal gap between environmental values and
actions. For exaruple, evidence from wvarious
marketing studies suggests that consumers appear
to profess a stronger desire to purchase environ-
mentally friendly products than they appear
to actually reflect at the cash register {e.g.,
Ellen, 1994; Morris et al., 1995). Similady, many
people from industrialized countries who report
valuing the environment and are aware of the
implication of global warming persist in avoiding
public transport in favour of their automobiles.

Having pointed out that the strength of these
relationships was more modest than expected,
however, should nos imply that they are unim-
portant. Por one thing, the model for the least
obtrusive actions (i.e., those implemented by
working within the systemn) explained 16% of its
variance, which we would assert is meaningful.
In addition, we would argue that even though
other relationships found in this study are

modest, the ageregated effect of millions of

managers undertaking such actions in their day-
to-day affairs should be highly important for
China’s environment.

Given this, an additional issue is how educa-
tion — and business education, in particular — can
enhance both managerial knowledge and values
toward the environment in China (l.e., as this
study suggests that both these elements are
important and interact). In our opinion, given
the state of the environment in China and the
priority given to mitigating these problems by
the Government, the goals of such education
should be to increase the incidence of pro-envi-
ronmental behaviours among managers in ways
that are directed at the most serious problems,
ate durable (i.e., in the sense of petsisting over
time) and are generalizable (i.e., capable of being
transferred across issues).

Of these, the issue of how to fmpart environ-
mental knowledge to students is probably the
casier to address, and especially in the context
of China {China Environment News, 1998; State
Hnvironmental Protection Administration, 1998).

This 1s because the transmission of “facts” is a
relatively straightforward proposition that edu-
cational institutions have historically managed to
accomplish fairly well and, given the combina-
tion of rather receptive students driven by a fierce
competition for educational opportunities, such
content need only find its way nto curricula —
a process that should begin in elementary edu-
cation. The transmission of such knowledge to
business students and managers is more compli-
cated by the fact that environmental content has
to compete with various functional areas {e.g.,
accounting, finance, operations) that are already
well entrenched and may, in some cases, be anti-
thetical to what is often seen as a peripheral
“business and soctety” issue. Equally impeortant
would be the processing of information to
create knowledge that represents a higher-order
learning objective. Interestingly, this study would
suggest that this is self~reinforcing. That is to say
that knowledge promotes information gathering
behaviours that, in turn, would lead to greater
knowledge. Thus, there is a “multiplier effect”
at work.

As pointed out by Lieberthal (1995} policy
directives in China are only swiftly implemented
in China when three conditions are present, viz.,
when all top leaders agree on the issue, all top
leaders give the issue priority; and, the degree
of compliance i3 measurable. Such conditions
related to environmental content may develop 1o
business education in China, in that a formal
decision to include environmental business
subjects in the MBA programs has recently been
adopted by the sational MBA conunittee at 3
recent meeting in Shanghai (personal communi-
cations with the Deans of business schools a
Beijing University, Tsinghua University and
Fenmin University).

From a business education perspective,
undoubtedly the greater challenge would appear
to be the inculcation of environmental values to
future managers within the context of business
education. Although much of the groundwork
for value formation is established within a famuly
and communiiy structure, Perry’s (1970} work on
cognitive and ethical growth would suggest that
students’ values are partially malleable during the
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college vears. In this regard it is somewhat dithi-
cult to anticipate how malleable Chinese business
students may actually be. On the one hand,
Chinese students may be relatively more open
to externally imposed priorities than their Western
counterparts (although it would probably be
inappropriate to call these valaes). It is probably
also fair to say that the indocurination of vahies
would be considered more legitimate within
higher education in China than in Western
industrialized countries. It is also possible that
students’ value systems may be relatively less rigid
due to the array of influences and traditions they
have been exposed to, especially in lght of the
relatively more obvious evidence of environ-
mental degradation that is, quite literally, in their
faces.

At the same time Chinese business schools
would be much more resource constrained in
using more active and involving pedagogies such
as field projects, experiential exercises and case
studies that have been shown to be more
promising in terms of value clarification (e,
than straight lecture). Clearly such methods are
more resource intensive and may require the
development of new curriculum materisls.
Hopefully, 2 prudent amount of China’s rapidly
increasing GDF along with some internationsl
support can be channelled toward such ends.
China’s  State  Environmentsl  Protection
Administration’s active support in greening
domestic business programs and the World
Resource Institute’s leading effort in helping
Business Schools in China to organize teaching
material in business-related environment subjects
since the second China BELL (Business-
Environment-Leadership-Learning) Conference
in 2001 being among the most encouraging
developments in chis aspect.

Having said this, these findings of this study
also indicate that Chinese managers would hke
to do more but appear to be constrained by many
facrors. This would also suggest that business
education and management training that
addresses these constraints could be very benefi-
cial in enabling pro-environmental behaviours.
This would also be consistent with the arguments
of Kaplan {2000) that such behaviours are most

eftectively engendered by the peoples’ participa-
tion in problers solving associated with self-
interest (as broadly defined) and much less so by
pleas to their aleruistic tendencies. De Young
(2000} similarly argued that the attainment or
demonstration of competencies provides ample
intrinsic motivation for behaviours on behalf of
the environment, Top level programs on strategic
thinking and leadership can also address envi-
ronmnental issues. This i reinforced by a recent
study by Chinander (2001) thar demonstrates that
the communication of environmental objectives
and the “deployment of accountability to oper-
ating personnel and managers encourages proen-
vironmental behaviours.

Limitations

When all data for a study are drawn using a single
instrument and from a single person, concerns
are legitimately raised about a mono-method,
mono-source bias. However, to the extent that
such bias exists, it almost always serves to
strengthen the relationship among variables and
usually does so in an even manner. Consequently,
the low explanatory power of some models
would appesr to suggest that such biases are not
particularly strong in this study. Moreover, such
influences would probably not operate differently
n the two sampling locations, so that compar-
isons between the samples would be unatfected.
Finally, because the measure of environmental
knowledge took the form of a rather challenging
“test”, it would be extremely unlikely that such
bias would have accounted for relationships
involving it. Thus, although it is ropossible to
rule out the presence of mono-method bias, with
the possible exception of the relationship
between environmental values (ie., the NEP
scale) and self~reported behaviours which may
have been vulnerable to this influence, it would
not appear to threaten the other findings.

A second Iimitation of this study speaks to its
external validity. Although, we did take measures
to broadly sample from industries, it would be
ambiticus to think that one could generalize
these finding to the whole of China based on two
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focations. Tt may be relevant, however, that
Beijing and Guangzhou are very different in
terms of their locations and, it is also claimed,
their cultures. We would make no claims in
favour of the broader generalizability of these
relationships.

Conclusion

In conclusion, this study looked at the influence
of environmental knowledge and environmental
values on different forms of managerial behav-
1ours on behalf of the environment. It was found
that these relationships were similar for samples
of managers in Guangzhou (Southern China} and
Betjing (Northern China), It was found that both
environmental values and environmental knowl-
edge influenced Chinese managers’ behaviours on
behalf of the environment and that this influence
abated with more visible actions. Moreover, the
torm of this relationship appeared to be different
depending on whether the behaviours are refa-
tively unobtrusive, involved initiating new
programs, or advocacy.

From this study and given the seriousness of

Appendix 1
Environmental knowledge scale

environmental problems in China, it is suggested
that environmental education — and especially
business education needs to incorporate
learning objectives associated with elevating both
environmental knowledge and environmental
values among present and future managers. In
addition, because the managers in the sample
appeared to espouse strong environmental values,
business education that more broadly empowers
managers to initiate projects and espouse their
values would also make a contribution. A final
point would be that although environmental edu-
cation has an iroportant role to play, it muse be
considered as but one of many mechanisms that
will be required to move such a large country —
and a most critical one in terms of the global
environruent — toward more sustainable rmanage-
rial practices.
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(1) Why has the disposal of wastes caused problems for freshwater and marine ecosystems?
* {a) All ecosystems have a limited capacity to absorb waste

Py

H

T

oo

—

} Desther type of ecosystern can tolerate industral waste
¢} Both types of ccosystems are too old to adapt their “sink” capacity
d) Scientists have not yet solved the “lhimited siok” problem

(2) In industrialized countries (e.g., North America and Europe), the largest environmental impact from ground

transport results from?

(a) Cars with four people driving on long recreational trips

(b) Full commuter buses and trains
A (¢) Heavy trucks distributing goods
it

(d} Unaccompanied drivers travelling to and from work

(3) Which of the following has declined by 50% worldwide since 1938 according to leading endocrino-

logists?
(a) Follicle Stimulating Hormone (FSH)
(b) Thyroxine (T4)
* {¢) Sperm counts
N {d) toousoglobulin G (Le., gamnma globuling
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(4) The Environmental Protection Department says that [CITY NAME] will run out of landfill space by:

Beijing Guangzhou
(a) 2003 20012002
{b) 2004 o 2006-2008
{c) 2005 2008-2010
¥ od) 2006, There 1s plenty of space for landflls

(5) The concept of “ecological footprints” refers to a measure of?
(a) Benefits from promoting walking as a transport alternative

A (b) Costs from excessive consumption of natural resources
(c) Production capacity of specific resources per capita
¥ {d) Consumption based oun the use of natural resources per capita

(6) What is the main economic benefit to a business from reusing and recycling materials?
¥ {a) Less cost in waste disposal

A ”o) Less tnsurance visk in trapsporting bazardous materials
(¢} Cost of pach
1) Peualties from illegal waste dumnping are avorded

iging is reduced

i

A

o /~
o

(7) Design for environment (DfE) refers to environmental management tools that help achieve what benefit?
(a) Guidelines for new standards
(b) Guidelines for a product’s extra visual and functional qualities
{¢) Improved environmental performance throughout a product’s life cycle

N {d) Improved product performance on quality criteria

(8) Business performance in the 21st century will likely seek what has come to be known as a “triple bottom
line” of?

(a) Community, NGO and employee needs and expectations

{b} Economic, ecological and social needs and expectations

{¢) EBovironmental, conservation and ethical invesunent expectations

{(d} Insurability, credit and overall debt ratings

*®

(9) The sustainable challenge results most from which of the following sets of factors?

(a) Exhaustion of both uncontaminated resources and new markets

(b) Removal of subsidies and regulations on resources use

(c) Decline in human population and disposable income levels

{d) Exhaustion of resources and irreversible damage to life support processes from wastes

(10) Sustainable development 1s wsually f]e fined as, “meeting the needs of present generattons without ., . ?
{a) curtailing growth rates”
# (b)) redocing access to natural resources by future generations.”
} causing shareholders to discount future investments.”
d) compromising the ability of future generations to meet their own veeds.”

(11) Sound environmental management is basically about business:
~ {a) Anticipating trends and effects o
* (} V Costmuously reducing the eovironmental impact of their processes, products and services

~
S
I

social and cultural concerns

o

o) Reestructuring priorities to minimize the impact of regulations

e

/
d) Contmuously promoting all operational sites as eovirerunentally sensitive

(12) When aod where was the UN Earth Surnmit held?
{a) Cairo, 1990
¥ {b) Rio de Janeiro, 1992
{c} Stockholm, 1994
{d) Istanbul, 1995
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(16)
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Which of the following has the largest
months:

{a) Ozone
{b) RSPs
{¢) Nitrous oxide
{(dy Sulphur dioxide

mnpact ou arr quality in

{a) A comprebensive action plan
} A global action plan to implement sustainability for the 21st century

(e} A global list of 21 sustainabiiity policy tterns for governoient action

(dy A globaﬁy agreed lst of 21 chemicals to be phased out in the next century

How much of the Earth is freshwater (not including that locked in ice or snow)?

() 7%

A (b) pearly 3%
¢y 5%

#(d) less than 1%

Technological “leap-frogging” allows developing countries to?
¥ {a) Go straight to cleaner and safer technology
(b} By-pass the burcaucratic confusion of unwarranted regulations
{c) Establish networks of cleaner production sites
{d}y Develop SMEs as suppheis to technologically advanced countries

Why are companies auditing the environmental quality of suppliers?

{z) Comphance with environmental regulations requires it

{b} Best competitive prices can then be negotiated.
* {¢) Their own environmental performance is at risk
# {d) International standards, st L,h as ESO 14001, require it

“Full cost accounting” involves . . |

* {a) Recording and considering the eovironmental and social costs
activities

by A savings from waste reduction

) Disclosing sensitive details of all social actions

d) Covering all expenses fully

2841

nig the environmental

What is the ISO 14000 series?
{a) A process standard defining roxic impacts
{b) Standards for total guality environumental management (TQEM)

Systems {EMS) and other good practices
{d} New publications related to the WTO (World Trade Organization)

What is the main me

#®

ssage of “The Tragedy of the Commons”
{a) Uncounstrained use of common properties (L

economic rationality leads to commeon economic ruin (e, “freedom i
ruin to ail”)

by Maximizing the benefits

{c) Agricultural systems relving on inorganic ferubizer must eventually collapse

d} State-owned enterprises, which are doomed to fail, hou d be privatized

.

{CITY NAME] during the

of a firm’s

il a COmmniscis

WInter

to implement sustaivability 1o 21 benchmarking frms

£CONODIC

{cy A series of docunients specifying the elements of a certifiable Environmental Management

pub?ic goods) governed by short-term

brings

from common properties requires some social subsidization
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(21) Biodwersity is the?

(a) MNumber of living species (including bacteria)

* (b)) Natural varic—‘ty' of biclogical matter (animals, plants and
DHCTOOTZanisims)

Cultural diversity based on the location of ecosystems

Variety of products able to be biologically absorbed in ecosystems

o~
\Q“/ s

(22) One main potential advantage of biotechnology is?
* {a) Reduced dependency on pestlude

(b} Less farming risks through monoculture

{c) Increased vields from flood prone regions

{d} PDecreased risk of species loss

he main greenhouse gas and its cause?
* (\ Carbon dioxide from burning fossi] fuels
Methane from coal mining

H

o)

{¢} Methaoe from agricuitural bvestock
{

A

!
d) MNitrous oxide from burning fossil fuels

(24) Certification to ISO 14001 means that
A {a) A faciity's environmental performance must inprove
# (b) That top management is committed to environmental performance
* {c) That the company has an eovironmental management system in place with specified elements
dy That a firms products/services are environmentally friendlier than its comperitors’
products/services

s

(25) The main aim of environmental benchmarking s to?
{a) ldenufy the profitability of environmental investments across divisions
A {b) Compare the performance and Life-cycle impacts of new techuologies
{c} Evaluate the least-cost option for complying with onmental standards
* A{d) Tdendfy ways of improving the environmental puﬁor‘r-‘-r-»e (si\‘pcrcmum systems and processes

(26) The “precautionary principle” states that
¥ (3) With serious threats, a lack of full scientific certainty should not be used as a reason for
POSIPONING ICASULES
b) We must use care when disposing of hazardous materials
Sizng of chemical plants should be located away from populated areas
A company should generally not release information to the public unless required to by law

P o
(o)
RN RN

(27) Pollution taxes and charges, tradable pollution permits and resource gquotas, deposit~refund systenis,
performance bonds, resource saving credies, differenual prices, and the removal of subsidies are examples
of .. ..
{z) Unwise govermment intervention
Statutory regulation

o)

¥ {¢) Economic mstruments
{d) Admunistrative law

(28) Acid rain now seriowsly affects ___% of the mainland China’s land mass.

{a) 5%
b) 15%

# {c) 25%

*ody 40%
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(29) What s the major toxic metal found in local rivers?

¥ (a) Aluminum
by Cadmiom

{c) Mercury

{d) Arsenic

{30) What s the percentage of raw sewage that is treats
Bening
a) 15
b) 20
A o) 25
*oddy 30
¥ = 7 opoints; # = 1 point; » = 0.5 point.
@ = 0.7405 for combined samples on total test score.
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