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Abstract The rural livelihood system in Zambia is essentially agriculture, and agriculture
is the main link between people and their environment. Through agricultural activities,
people seek to husband the available soil, water and biological resources so as to ‘harvest’
a livelihood for themselves. The aim of this study is to examine Zambian farmers’
awareness and attitude toward the degradation of the environment and their relationships
with a set of beliefs to evaluate their perceived capacity to take actions to improve the
environment. Results of the study revealed that perception of the severity of environmental
degradation had a positive influence on both awareness of and attitude toward land deg-
radation (f = 0.47; p <.001). Perception of susceptibility and benefits significantly
influence farmers’ attitude toward environmental degradation (f = 0.51; p < .001).
Awareness of environmental degradation is a significant precursor of environmental self-
efficacy and behavior (f = 0.38; p < .001). Increasing severity of environmental degra-
dation tends to promote a positive attitude of Zambian farmers toward the environment
(B = 0.27; p < .001). Greater awareness of environmental degradation enhances farmers’
capacity in making decisions to improve the situation. Greater environmental awareness
leads to greater involvement in land management programs. Greater awareness of the
degradation of the environment leads to a more positive environmental behavior. The more
individuals are aware of the existence of the degradation of the environment and of its
consequences, the more likely they are to do something about it in order to ameliorate the
situation (f = 0.36; p < .001). Farmers’ environmental self-efficacy also plays a signifi-
cant role in their decision to change their behavior. Greater perception of one’s capability
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to improve the environment is significantly associated with a more positive environmental
behavior (f = .39; p < .001).

Keywords Environment - Degradation - Awareness - Susceptible - Severity -
Self-efficacy

1 Introduction

It is critical that society be made aware of environmental risks and about the importance of
responding to reduce or eliminate those risks. The objective is to attain environmental
literacy throughout all economic sections across all regions in the world. Without this
awareness in place, society will not understand the need for change; it will tend not to
support it and may be unwilling to participate in the process. Thus, for many years, most
people had neither the idea of the extent of environmental degradation nor did they have an
accurate sense of how rapidly the problems were becoming worse. As a result, society
unwittingly continued to contribute to the problem (Reid and Nikel 2008). Learning from
our mistakes, we now understand that environmental literacy, achieved through environ-
mental education, is part of an effective strategy to protect the earth’s resources (Callan
and Thomas 2007; Royal Society 2005; Hare 2005; Turner 2003).

Today, in the beginning of the twenty-first century, issues on environmental education,
conservation and management have emerged on the world’s policy stage (Palmer 2003;
Balmford 2002). Many ecosystems are dominated directly by humanity, and no ecosystem
on earth’s surface is free of pervasive human influence. Most aspects of the structure and
functioning of Earth’s ecosystems cannot be understood without accounting for the strong,
often dominant influence of humanity (Vollebergh and Kemfert 2005; Hare 2005; Banzhaf
2003). Likewise, Redman (1999) and Nath (2007), noted, although most ecologists
acknowledge that there are fundamental ‘drivers’ behind biological processes, they have
little familiarity with the ‘drivers’ behind human action. Without taking into account these
drivers and the interactions they engender, our understanding of ecosystem dynamics at
both local and global levels will be limited, as will be our ability to apply these insights to
public policy and environmental management decisions.

The main aim of any technological diffusion process is to bring about change in
individual behavior with respect to the adoption of new practices. Two broad categories of
change, technological change and social change are often presented in the literature
(Binswanger 2001; Bressers 2004; Dietz 2003). The importance of the land in the economy
makes its improvement desirable. Adoption of soil conservation techniques, for instance,
can help reduce the adverse effects of land degradation. Conservation practices can limit
runoff and improve agricultural productivity. Increased agricultural production can
enhance a household socioeconomic situation and standards of living. It should also be
noted that with increasing population, it is increasingly becoming difficult for everyone to
have sufficient land. Improved land productivity, therefore, will tend to reduce the capital
land need, thereby making it possible for more people to acquire this diminishing resource.
Hence, a change in behavior in areas affected by environmental degradation may produce a
positive outcome to the farmers in particular and the community as a whole (Gowdy 2005;
O’Brien 2002; Redman 1999).

The benefits associated with adoption of sound agricultural practices make change
desirable. To attain a certain level of improvement in the environment, not only are
technological change important, but also changes in attitude and behavior of those
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involved in agriculture are necessary. Attitude change implies that individuals are ready to
take action. An economic approach to behavior change suggests that there exist barriers
precluding individuals from changing behaviors. Important barriers included intrinsic
characteristics of a particular technology, costs associated with the techniques in relation
with farmers’ economic conditions, credit availability and risk factors (Rodgers 1995;
Mweemba 2004, 2008; Turner 2003). However, as suggested by social psychologists,
regardless of strategies deployed, the deciding factor of behavioral change is what is going
on in individuals’ minds. For a particular policy to be successful, land users need to feel the
strength and capacity to take actions to improve the environment. Nevertheless, there exist
beliefs that can enhance or inhibit farmers’ confidence in their ability to perform a par-
ticular task. Tracing back to three decades ago, Maloney and Ward (1973), in an article of
American Psychologist, pointed out that our beliefs regarding the root of environmental
crisis must be defined. The solution to environmental problems does not lie on traditional
technological approaches but rather in the alteration of human behavior. We must go to the
people in an attempt to understand these behaviors. We must determine what the popu-
lation knows regarding ecology, the environment and pollution; how they feel about it;
what commitments they are willing to make and what commitments they do make. These
are the necessary antecedent steps that must be made before an attempt can be made to
modify critically relevant behaviors.

In essence, for approaching environmental sustainability in society, attitudes toward the
state of the environment, and views of progress and economic growth should be reformed
(Royal Society 2005; Vezzoli and Manzini 2008). And these ‘answers’ are dependent upon
people’s decisions and behavior. Prior research on environmental degradation in Zambia
examined the impact of small scale farming on agricultural land resources (Mweemba
2004). No research has been conducted to elucidate farmers’ perceptions of environmental
degradation and its influence on their farming behavior in Zambia. This study attempted to
examine patterns of and relationships between human behavior(s) toward the environment
in Zambia. By means of measuring individuals’ social and psychological influences
relating to their environmental behavior, it is hoped that a culturally adaptive structure for
better understanding individuals’ appropriate environmental behavior could be developed.
Results of this study would serve to provide decision-makers a knowledge foundation upon
which environmental policies, educational programs and communication strategies can be
adequately established.

The study first evaluates farmers’ awareness and attitude toward environmental degra-
dation and their self-efficacy beliefs and behavior. Then, the beliefs that may influence their
concerns and consciousness of the problem are evaluated. Finally, causal relationships
among those constructs are statistically analyzed. The set of beliefs the study is dealing with
includes perception of susceptibility, severity, barrier and benefits with respect to envi-
ronmental issues. Susceptibility refers to ones’ perception of being affected by environ-
mental degradation. Severity is the consciousness of the seriousness of the problem. Benefits
refer to the perceived economic and social benefits of environmental improvement, and
barriers are the potential negative consequences or factors that may hinder positive action.

2 Aim
The aim of this study is to examine Zambian farmers’ awareness and attitude toward the

degradation of the environment and their relationships with a set of beliefs to evaluate their
perceived capacity to take actions to improve the environment.
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The following are the questions addressed in this study:

1. Do farmers’ perceptions of susceptibility, severity, barriers and benefit significantly
influence their awareness of the degradation of the environment?

2. Do farmers’ perceptions of susceptibility, severity, barriers and benefit significantly
influence their attitude toward the degradation of the environment?

3. Do awareness of and attitude toward the degradation of the environment significantly
impact farmers’ environmental self-efficacy? i.e. do awareness and attitude mediate
between beliefs about the environment (susceptibility, severity, barrier and benefit)
and self-efficacy?

4. Do awareness of and attitude toward the degradation of the environment significantly
influence farmers’ environmental behavior?

5. Does environmental self-efficacy significantly impact farmers’ environmental
behavior? i.e. does self-efficacy mediate the effect of awareness and attitude on
behavior?

3 Hypotheses

The following are the hypotheses for the study:

1. Perceived severity of environmental degradation, susceptibility and benefit factors are
positively related to environmental awareness and attitude.

2. Attitude toward and awareness of the degradation of the environment will significantly
influence farmers’ environmental behavior.

3. Attitude toward and awareness of the degradation of the environment will significantly
influence farmers’ environmental self-efficacy.

4. Environmental self-efficacy will be positively related to farmers’ behavior.

4 Materials and methods

Although a classic type of study using written questionnaires was planned to be admin-
istered to the respondents in Magoye Settlement (July—September 2008) within the setting
of formal interviews, the questionnaire that was prepared could not be used by individual
respondents because most of them were illiterate. Interviews were, therefore, conducted
with each individual and responses written down. All the interviews were translated into a
local language. Some questions were carefully explained and re-explained on request. The
structured interview was conducted in a way that it could seek to elicit information about
small scale farmers’ demographic characteristics. Other sections of the survey instrument
dealt with farmers’ awareness of soil erosion and land degradation, their perception of
susceptibility, their appraised severity of environmental degradation, the benefits of con-
servation and their perceived barriers to change. Questions related to these issues were
measured on a 5-point in terms of how strongly the respondents felt about a set of state-
ments. The responses were weighted 1-5 with lower values indicating greater agreement.
Magoye West has 450 households. To carry out this study, a sample of 102 respondents
was used. This was found to be adequate and manageable due to time and resource
limitation. A systematic random sampling was used. This is based on the selection of
elements at equal intervals, starting with a randomly selected element on the population
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list. So the members of the population have to be numbered first. For example, to select ten
elements from a population of 100, the length of intervals ‘K’ is determined as:

K — 100 — 10 ie sizeofpopulation

size of sample

So the 10th from the sample would be numbers 10, 20, 30, 40, 50, 60, 70, 80, 90, 100.

Magoye West is located in the southern province of Zambia. Zambia is found in
southern central Africa. It lies between longitudes 22°E and 34°E of the prime meridian
and latitudes 08°S and 18°S of the equator (see Fig. 1).

4.1 Variable measurement

The variables representing awareness, attitude, susceptibility, perceived severity, benefits
and barriers were recorded by asking farmers to scale a set of questions that express their
beliefs about each issue. These questions evaluate farmers’ attitudes toward ecological and
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social problems related to the degradation of the environment. Behavior is recorded by
asking farmers a set of questions that indicate actions they have taken or intend to take to
mitigate environmental degradation. A series of other questions were included in the
survey to elicit farmers’ opinions regarding their self-efficacy in the regeneration of the
environment in Zambia.

4.2 Exploratory factor analysis

Exploratory factor analysis was conducted on the data to extract the items that are loaded on
each construct previously indicated. Exploratory factor analysis was conducted on the
occurrence responses of each latent construct using the SAS software system (Hatcher 1994).
Each set of items defining a particular construct was submitted separately to the exploratory
factor analysis. The SCREE was used to determine the number of meaningful factors
retained for interpretation, and an orthogonal varimax rotation, which attempts to minimize
the number of variables that have high loadings on each factor, was used. A reliability
assessment (Cronbach’s alpha) was used to check for internal consistency of each factor.

Factor analysis allowed condensing a large set of variables or scale items down to a
smaller, more manageable number of dimensions or factors. It does this by summarizing
the underlying patterns of correlation and looking for ‘clumps’ or groups of closely related
items. It takes a large set of variables and looks for a way that the data may be reduced
using a smaller set of factors or components. The term ‘factor analysis’ encompasses a
variety of different, although related techniques. One of the main distinctions is between
what is termed principal components analysis (PCA) and factor analysis (FA). Both
attempt to reduce a smaller number of linear combinations of the original variables in a
way that captures or accounts for most of the variability in the pattern of correlations. All
of the analyses described in this paper involve exploration of the relationship between
continuous variables.

5 Results and discussion

This section considers the demographic characteristics of the farmers under study. Further,
the study statistically examines the structure of environmental behavior and self-efficacy
among farmers in Zambia. The psychological constructs used in this study include envi-
ronmental awareness, attitude, self-efficacy, behavior and other belief factors.

5.1 Demographic characteristics of the people under study

The demographic characteristics of any area under study are important in understanding
the living conditions of people through the impact they may have on the socioeconomic
situation. Furthermore, data on the demographic characteristics of a population provides
background information necessary for the understanding of other aspects of population,
including economic activities.

5.2 Age structure
The average age of the farmers interviewed was 32.7 years. Only few farmers under the

age of 20 were interviewed and a disproportionately high percentage of 35.1 and 30.8 of
the male and female farmers, respectively, were over 50.
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5.3 Marital status

The proportion of married persons, especially women, is an important proximate deter-
minant of fertility because most births occur within marital unions. It also entails how
demographic factors may directly or indirectly contribute to increasing pressure on the
natural resources. Out of the 102 farmers interviewed, 70% were married, 8% were single,
14% were widowed and 8% were divorced. In this study, 26% of the households were
female headed when compared to 74% that were male headed. Male-headed households
had a higher average household size of 5.2 when compared to 3.9 for female-headed
households. The average household size for both female and male-headed households
was 5.1.

5.4 Level of education

Thirty-eight percent of the farmers interviewed had no education at all. Thirty-six percent
had attained primary school education, though none had completed their schooling even at
this level. Of the 26 who had secondary education, only eight managed to complete
secondary school.

The average number of years of school attendance among the respondents was 2.9. The
level of education of farmers is very low; and of the farmers who had attended primary
school, very few would be literate. According to United Nations Development Program
(UNDP) (1997), there is a close relationship between education and extension training as
well as obtaining loans. Basic education can enhance agricultural productivity. The effect
of education on crop yields is likely to be attributed to the impact of rural people being
familiar and comfortable with formal learning as such and being receptive to new farming
techniques and opportunities. Since the sample comprised of people who were largely
illiterate, agricultural training and credit offering to these farmers is very limited. Edu-
cation, according to United Nations Development Program (UNDP) (1997), is a significant
variable since more literate and knowledgeable people make better farmers because they
are able to invest on the land by conserving the soils and forests. With such low education
levels, natural resources conservation in this area was limited.

5.5 Farmers’ awareness of the degradation of the environment

To assess farmers’ awareness of environmental degradation in Zambia, farmers were asked
to indicate their agreement with the knowledge of various environmental issues. The
results show that, in general, farmers agree that they are aware of the degradation of the
land in Zambia. Most farmers (79.8%) agree or strongly agree that they are aware of
erosion problems in Zambia; that they are aware of erosion in the region (87.5%) and that
they are aware of erosion in their plots (91%). Farmers who indicate little or no awareness
of environmental degradation at national level and local levels represent 9% of the sur-
veyed farmers. Although a majority of farmers perceived erosion problems at the various
scales of influence, about 4% of the respondents seem to disagree that they experience soil
erosion on their farms. Farmers, in general agreed that they were aware that erosion
reduces soil nutrients (84.5%), that erosion reduces plot yields (88.7%) and that the crops
they grow depend on the level of erosion (79.5%). Farmers had the view that tree cutting is
responsible for erosion (98.1%) and that the farming practices in Zambia increased land
degradation (85.4%). These findings suggest that farmers in the study area had a sound
understanding of environmental degradation.

@ Springer



H. Wu, L. Mweemba

Awareness of land degradation is an important step toward undertaking remedial
measures. Farmers have to be aware of erosion problems, of its consequences and eventual
mitigating measures before they can engage in any conservation behavior. Awareness of
the problem should generate greater willingness to change agricultural practices that will
engender environmental improvement.

Nine (9) items were used to measure respondents’ knowledge of environmental dete-
rioration. An exploratory factor analysis was conducted on these 9 items to extract the
awareness factor. This helped to examine the structure of awareness and assess its impact
on farmers’ environmental behavior and self-efficacy. A matrix rotation was used to obtain
more interpretable factors. Out of the 9 items, 7 have loadings greater than 0.40 and were
retained for further analysis (see Table 1).

The scales of these variables demonstrate a high level of reliability with an estimate
of o = 0.74. Questions that heavily load on the awareness factor covered a large range
of issues. The items of the awareness factor are related to knowledge of the existence of
erosion problems at the national, local and farm levels. Two of the variables capture the
impact of erosion on soil nutrients and crop yields. The two final items capture the effect
of farming practice and tree cutting on the process of erosion. The contents of items with
the highest loadings relate to the aspects of awareness that erosion reduces soil nutrients
and plot yields; that farming practices increase erosion and that tree cutting is respon-
sible for this phenomenon. It is evident that from this exploratory factor analysis that
items directly related to activities on the farm have the highest loadings on the awareness
factor.

5.6 Farmers’ attitude toward the environment

Questions included in this study were to elicit farmers’ opinions regarding the linkages
between erosion and food, water and health problems; the responsibility of various actors
for the erosion process and their willingness to participate in environmental improvement.
The results show that 89.6% of the farmers believed that the environment in Zambia is in
danger of soil erosion. Forty-four percent of the respondents strongly agree that the
environment was in danger and 20.2% simply agree with the statement. About 10% of the

Table 1 Factor loadings on

Indicator Factor Cronbach’s
awareness factor

loading alpha

Awareness 0.74
I am aware of soil erosion problem in 0.45
Zambia
I am aware of soil erosion in the region 0.52
I am aware of soil erosion in my plots 0.51

I am aware that farming practices increase soil 0.66
erosion

I am aware that soil erosion reduces soil 0.73
nutrients

I am aware that soil erosion reduces plot yields 0.74

Cutting trees is responsible for soil erosion 0.65
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respondents did not think that erosion puts the environment in great danger. Most farmers
(90%) believed that deforestation causes erosion problems. They recognized that uphill
agriculture activities cause considerable externalities. More than 91% acknowledged that
farming practices on the hillsides seriously affect downstream areas.

Further, with respect to the linkages between erosion and other issues, all respondents
agree that soil erosion causes food shortages in Zambia; that it causes water shortages
(89.4%) and plays a significant role in disease infection in the communities (79.5%).
Farmers also expressed their opinions on institutional responsibility of erosion in Zambia.
Most farmers (77.5%) believed that local inhabitants, especially farmers, were responsible
for erosion problems. Majority (81%) also agreed that every citizen is responsible for
erosion and that the government had a role in the problem (82%). However, 76% of the
farmers disagreed that international institutions involved in development operations are
responsible for erosion. A substantial number of farmers (21%) agreed that such institu-
tions play a role in the degradation of the environment.

Improvement of the environment requires investments from different actors including
the government and the farmers themselves. For the farmers to invest in the amelioration of
the environment, not only do they need to have the economic means, but they also must be
willing to do so. Farmers were asked a set of questions in order to assess their willingness
to participate in the improvement of the environment. About 91% of the respondents
agreed they were willing to participate in the improvement of the environment. However,
majority (62%) of them did not think that Zambia had the means to improve the envi-
ronment and that they were not willing to contribute financially toward this activity (71%).
The items dealing with environmental attitudes in the questionnaire were subjected to a
varimax rotation factor analysis. Two factors were obtained from the analysis (Table 2).
Factor 1 consists of seven items with loadings greater than 0.40.

The items mainly reflected the global effects of soil erosion and the individuals’
responsibility in the process. The second attitudinal factor consists of two items that
capture farmers’ perception of the involvement of international elements in environmental

Table 2 Attitude factor with

. R Item Factor Cronbach’s
varimax rotated factor loadings

loading alpha

Attitude 1 0.79
Environment is in danger due to soil 0.62
erosion
Deforestation causes soil erosion 0.61

Uphill farming practices affect downhill — 0.63
areas

Soil erosion can cause diseases 0.66
Soil erosion causes water shortages 0.54
Zambians are responsible for soil erosion 0.61

Local inhabitants are responsible for soil  0.72
erosion
Attitude 2 0.81
International institutions are responsible  0.79
for soil erosion

Growing export crops is related to soil 0.80
erosion
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degradation in Zambia. For instance, the role of exports and the responsibility of inter-
national organizations are explored. The two factors seem to have a relatively good reli-
ability. The coefficient alphas were oo = 0.79 for the first attitude factor and 0.81 for the
second one.

5.7 Farmers’ self-efficacy

The farmers’ beliefs concerning their capability to act in order to limit environmental
degradation were evaluated using four different questions. From the results, it can be
deduced that farmers have a strong belief about their capacity to take action within their
respective community. The results show that 86% of the surveyed farmers declared that
they are capable of reducing the degradation of the land on their farms. A smaller per-
centage (61.7%) of the respondents believed they can limit erosion problems at the village
level. Seventy-six percent of the respondents agreed they were capable of reducing land
degradation within their community of residence. The findings show the importance of
proximity in land users’ thinking. The closer the target, the more likely they feel capable of
taking action to mitigate the effects of erosion.

Farmers also expressed their opinions regarding their capacity to influence the decision-
makers and their ability to intervene at the national level to improve the environment in
Zambia. The results show a sense of respondents’ incapacity to act beyond their com-
munity. Only 41% of the respondents believed they are capable of reducing environmental
degradation at national level. Farmers, however, did not understand how their involvement
in conservation practices may reduce land degradation in the country. Nevertheless, 63%
of the farmers thought they could influence decision-makers to take actions to improve the
environment.

The four items measuring farmers’ environmental self-efficacy are related to their
ability to intervene at different levels to improve the environment. A varimax rotation
factor analysis suggests two different factors composing of two items each (Table 3). The
first self-efficacy factor deals with respondents’ ability to reduce environmental degrada-
tion at the farm and village levels. This factor has a reliability coefficient of o = 0.67. The
second deals with respondents’ capacity to reduce environmental degradation at the
national level and their ability to influence policy makers in order to improve the envi-
ronment. The factor has a poor internal consistency with a reliability coefficient of 0.43.

Table 3 Self-efficacy factor Ttem Factor Cronbach’s

loadings loading alpha

Efficacy 1 0.67
My ability to reduce environmental 0.81
degradation on my farm
My ability to reduce environmental 0.79
degradation at village level

Efficacy 2 0.43
My ability to reduce Zambia’s environmental 0.63
degradation
My ability to influence policy makers to 0.75

protect the environment
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This suggests that Zambian farmers feel greater capability to act locally rather than at
national level.

5.8 Farmers’ environmental behavior

To assess individuals’ environmental behavior, a number of items were included in the
questionnaire that inquired about the extent to which respondents engaged in certain
behaviors. Of the farmers interviewed, 86% agreed that conservation of the soil is the best
way to guarantee their survival. Among those who agreed with this statement, 8§1%
strongly agreed. Further, 87% felt that it is their responsibility to encourage their peers to
adopt soil conservation techniques. The results suggest that farmers understand the need
for the necessary collective action on the part of all individuals to improve the environ-
ment. The farmers’ opinions on their financial effort to protect the environment were
weaker than other cases. Of the respondents interviewed, 65% agreed that they have made
financial decisions to protect their lands. The results also show that 30% of the farmers
declared they did not make financial investments to improve the environment.

Table 4 reports the items that have loadings greater than 0.40 on the behavioral con-
struct. The items highly load on the behavior factor. All the items, but two, had loadings
greater than 0.70. The five items together had a coefficient of reliability of o« = 0.70,
indicating a reasonable internal consistency.

5.9 Farmers’ susceptibility to environmental problems

The susceptibility of the farmers toward the degradation of the environment was assessed
using 9 variables. The descriptive findings for this factor indicated that farmers believed
that they were susceptible to the degradation of the environment. The results show that
71% of the farmers agreed that their farming practices do not cause soil erosion, but 30%
disagreed to such a statement. Many farmers disagreed that they had too much experience
in farming to be the cause of erosion (70%), that they cannot cause erosion because they
farm correctly (61.3%) and that there is no erosion problem in their community (71%).
However, the majority of the farmers (81%) believed that they have taken some conser-
vation measures to prevent erosion.

The nine-item scale included in the survey instrument to assess respondents’ perception
of their susceptibility to environmental degradation was subjected to a varimax rotation

Table 4 Perceived behavior

. Indicator Factor Cronbach’s
factor loadings

loading alpha

Behavior 0.70

Soil conservation guarantees my family 0.47
survival

It is responsibility to encourage others to 0.76
conserve nature

Made financial efforts to protect the 0.71
environment

Made efforts to adopt conservation 0.72
practices

My responsibility to seek knowledge 0.44

to solve environmental problems
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Table 5 Factor loading on

s Item Factor Cronbach’s
susceptibility constructs

loading alpha

Susceptibility 0.79
I am aware of erosion problems 0.56
I use soil conservation techniques on 0.82
my plot
I maintain soil conservation structures 0.83

to prevent soil erosion

I plant trees to prevent erosion 0.71

factor analysis. The analysis indicated a single factor with loadings greater than 0.40
(Table 5).

Four items were retained by the analysis. These indicators suggest that respondents do
not perceive themselves as being affected by erosion problem because they have taken
conservation measures to prevent them. Cronbach’s alpha coefficient for susceptibility was
o = 0.79 indicating a relatively good internal consistency.

5.10 Farmer’s perceived severity factor

The perceived severity of land degradation was measured using nine items. These items
capture the extent to which farmers perceived the negative effects of erosion at different
levels. The results show that farmers overwhelmingly agreed that soil erosion causes
extensive damage to plots, soil fertility and crop yields. The rate of agreement with each
statement was over 96% for each variable.

Exploratory factor analysis was used to extract the most important items defining the
severity factor. The results indicated that there were two factors underlying responses to
these items (Table 6). The five items with loadings greater than 0.40 define the first
severity factor. This factor mainly reflects the perception of the damages caused by erosion
at the farm level. The reliability of coefficient for this factor is « = 0.81. The second factor

Table 6 Farmers’ severity

. Item Factor Cronbach’s
factor loadings

loading alpha

Severity 1 0.81
Erosion can cause damage to my plots 0.80
Erosion can reduce soil nutrients 0.85
Erosion can reduce crop yields 0.77
Erosion can cause famine 0.63
Erosion can cause damage to all plots 0.56
Severity 2 0.76
Erosion can damage the environment 0.77
Erosion can cause damage to rivers 0.81
and dams
Erosion can cause damage to roads 0.64
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Table 7 Perceived barrier factor

loadings

Item Factor Cronbach’s
loading alpha
Barrier 0.81
Don’t protect my plots due to no erosion 0.61
Don’t seek technical assistance to protect 0.43
my plots
Don’t look for aid, people would think 0.85
am poor
Don’t look for aid, don’t like extension 0.84
officers
Don’t seek for aid from extension officers 0.80
due to distance
Don’t seek aid, have no connections 0.70

Don’t protect my soil to avoid neighbor hatred 0.50

has a reliability coefficient of 0.76. Items highly loaded on this factor assess farmers’
perception of the effects of erosion on the environment, roads and rivers.

5.11 Farmers’ perceived barrier factor

The results show that 80% of the farmers disagreed with the statements that they have not
taken actions to ameliorate their environment. However, 18% of the respondents indicated
that they were afraid of seeking technical assistance to protect their plots. Factor analysis
suggests 7 items that measure perceived barriers to environmental improvement.

These items have high loadings on the perceived barrier factor. The coefficient alpha
was o = (.81 for all seven items (Table 7). Based on the coefficients, the scale measuring

the items is reliable.

Table 8 Farmers’ benefit factor
loadings

Item Factor  Cronbach’s
loading alpha
Benefit 1 0.84
Monitor my plot to detect erosion 0.71
problems
Install erosion barriers in my plots 0.89
Take conservation measures while 0.79
planting
Seek conservation assistance to prevent 0.83
erosion
Encourage other farmers to conserve soils 0.80
Benefit 2 0.70
Avoid certain farming practices which 0.81
cause erosion
Avoid growing certain crops which cause 0.78
erosion
Avoid advise that encourage soil erosion 0.70
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5.12 Farmers’ perceived benefits

Table 8 shows the factor loadings for the perceived benefit factor. Of the farmers inter-
viewed, 79% agreed that they have done something to improve the land because it brings
some positive outcomes. The items assessing perceive benefits of environmental
improvement were reduced to 2 underlying factors by factor analysis with varimax rotation
(Table 8).

Factor 1 has five items and factor 2 has three items with loadings greater than 0.40.
Reliability coefficients for factor 1 and 2 are o = 0.84 and o = 0.70, respectively.

5.13 Statistical analysis to explain environmental belief—attitude—behavior
relationships

The objective was to establish the relationships between the set of environmental beliefs
(perceived susceptibility, severity, barriers and benefits) and awareness of, and attitude
toward land degradation. Causal effects of awareness and attitude on environmental
behavior were also investigated.

For all covariates with ordinal or ratio level data, linear regressions were run with the
interpretive predictors of environmental awareness and attitude as independent variables.
The standardized regression coefficients () and p values are reported in Tables 9, 10, 11
and 12. Beta (f) is a standardized score, which allows for direct comparisons of the relative
strengths of relationships between variables. p is a standardized measure of statistical

Table 9 Predictors of environ-

mental awareness Variable Coefficient
Perceived susceptibility 0.21
Perceived severity 0.47*
Perceived barriers —0.09
Perceived benefits 0.12
R? 0.12

* Significant at o = .001

izgizllegtiti?edwtors of environ- Variable Coefficient
Perceived susceptibility 0.51*
Perceived severity 0.22%
Perceived barriers —0.13
Perceived benefits 0.31%*
R? 0.56

* Significant at o = .001

Table 11 Influence of aware- v, 0y Coefficient

ness and attitude on environ-

mental behavior Awareness 0.37%
Attitude 0.07
R 0.09

* Significant at o = .001
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Table 12 Influence of aware-

ness and attitude on environ- Variable Coefficient
mental self-efficacy Awareness 0.30n
Attitude —-0.11
R? 0.08

* Significant at o = .001

significance and identifies the likelihood that a particular outcome may have occurred by
chance. A p value less than 0.05 is generally considered statistically significant. A smaller
p value increases the confidence that the findings are valid (George and Mallery 2001).

5.13.1 Statistical analysis of environmental awareness predictors

This section seeks an answer to the question as to what the belief factors that enhance
Zambian farmers’ awareness of environmental degradation problems are. The role of
perception of the susceptibility toward the problem, its perceived severity, the social and
technical barriers and the benefit of environmental improvement in raising farmers’
awareness are examined. It was postulated that all the belief variables, but perceived
barriers, would have a positive causal effect on the awareness factor.

It was hypothesized that farmers who perceived greater barriers to environmental
improvement would less likely to be aware of the degradation of the environment. The
results show that among the belief factors, only perception of severity of the degradation of
the environment was found to cause farmers awareness of the problems. Results in Table 9
show a positive and significant relationship between perceived severity and awareness of
environmental degradation (f = 0.47, p < .001).

These findings support the hypothesis that perception of severity of the degradation of
the environment was positively and significantly related to awareness. The results indicate
that greater perception of the severity of erosion problems cause farmers to be more aware
of the degradation of the environment. Perceived susceptibility with coefficient of 0.21 and
perceived benefit factor with coefficient of 0.12 were positively related to awareness, while
perceived barrier factor had a negative relationship (—0.01). These coefficients were not
significant at 99% level of significance.

It can be deduced that the perceived severity of the degradation of the environment had
a stronger relationship with awareness (ff = 0.47, p < .001) than did the other variables.
The more severe they perceived soil erosion, the more they become aware of the extent of
environmental degradation.

5.13.2 Statistical analysis of environmental attitude predictors

The results show that three of the four factors were significantly related to attitude toward
the environment. The perception of susceptibility was positively related to attitude toward
the environment (ff = 0.51, p < .001). The results suggest that farmers who feel more
susceptible to land degradation are more likely to develop a positive attitude toward the
environment (Table 10).

The perceive severity factor was positively related to the attitude variable (f = 0.22,
p < .005). Increasing severity of environmental degradation tends to promote a positive
attitude of Zambian farmers toward the environment. Perceived benefits of environmental
improvements had also a positive relationship with attitude (f = 0.31, p < .001).
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Perception of the benefits of an improved environment seems to play a significant role in
influencing farmers’ attitude toward environmental degradation. Although attitude may not
lead to actual behavior, the results indicate that farmers are more likely to develop a
positive attitude toward the environment if they perceive a greater benefit from an
improved environment. It should be noted that perceived barriers have a negative causal
effect on attitude, but its influence was insignificant.

5.13.3 Statistical analysis of the influence of attitude and awareness
on behavior

This section examines the role played by individuals’ beliefs about the environment on
their behavior. It was hypothesized that a set of farmers’ beliefs about the degradation of
the environment would be significantly related to their awareness of the situation and
their attitude toward it. Attitude and awareness would in turn have a significant rela-
tionship with farmers’ environmental behavior. Therefore, it is assumed that attitude and
awareness would play a mediating role between farmers’ environmental beliefs and their
behavior.

Table 11 shows that awareness of the degradation of the environment has a positive
influence on respondents’ self-reported behavior (f = 0.37, p < .001). The results support
the hypothesis that greater awareness of the degradation of the environment leads to a more
positive environmental behavior. The more individuals are aware of the existence of the
degradation of the environment and of its consequences, the more likely they are to do
something about it in order to ameliorate the situation. These results support the idea that
behavioral change is a process. This is especially true for environmental problems that
generally have direct impacts and cause significant externalities. Before individual can take
a given measure to limit the effects of soil erosion for instance, they have to be conscious
of the problems. As indicated by the results, consciousness of the degradation of the
environment may be influenced by the perception of the severity of the problem. Hence,
greater perception of the erosion problem may significantly influence farmers’ willingness
to take action to limit the damage.

However, results also show that a positive attitude toward the environment does not
cause farmers to take measures to reduce the problem. Attitude was found insignificant. It
can be concluded that perceived severity of the degradation of the environment is one of
the most important factors that may lead farmers to change their behavior with respect to
the environment. Awareness plays a mediating role on the effect of perception of the
severity of land degradation on behavior.

5.13.4 Statistical analysis of belief-attitude—self-efficacy relationships

Self-efficacy is the belief about one’s ability to carry out the action required by a situation.
Previous studies have focused on effects of self-efficacy on behavior, neglecting the factors
that are likely to play a determinant role in shaping it. This study assumed that perceptions
of environment degradation in Zambia would raise greater consciousness and concern for
the environment that would enhance farmers’ beliefs about their ability to take action to
solve the problem.

Table 12 shows that farmers’ environmental self-efficacy is primarily caused by their
awareness of the degradation of the environment. The awareness factor is positively and
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significantly related to environmental self-efficacy (f = 0.39, p < .001). The results
indicate that farmers who are more aware of soil erosion problems are more likely to
feel capable of reducing environmental degradation on their farms and at the village
level.

6 Conclusion

The perception of the severity of environmental degradation appears to play a significant
role in raising farmers’ awareness and shaping of their attitude. The implication of these
findings for land management policies are that farmers will feel capable of taking actions
to improve the environment and will put greater efforts into it to the degree they perceive
the seriousness of the problem to be. Immediate threats of soil erosion for instance, will
cause greater awareness of farmers, and ultimately a greater inclination to embrace change.

Results of the study revealed that perception of the severity of environmental degra-
dation had a positive influence on both awareness of and attitude toward land degradation.
Perception of susceptibility and benefits significantly influence farmers’ attitude toward
environmental degradation. Awareness of environmental degradation is a significant pre-
cursor of environmental self-efficacy and behavior. Greater awareness of environmental
degradation enhances farmers’ capacity in making decisions to improve the situation.
Greater environmental awareness leads to greater involvement in land management pro-
grams. Farmers’ environmental self-efficacy also plays a significant role in their decision to
change their behavior. Greater perception of one’s capability to improve the environment
is significantly associated with a more positive environmental behavior. Farmers must have
a clear consciousness of the problems before they can take decisions to act.
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