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PREFACE

If the substantive steps being taken to reduce soil erosion from Canadian farms are to be
successful, it is essential that they be based on a clear understanding of the processes, influences, and
attitudes affecting the soil conservation behaviour of farmers. Nowhereisthe research on this question
pulled together in one place.

This volume is primarily a critical assessment of previous research on the adoption of soil
conservation practices. It is concerned with work that has explored the cultural aspects of soil
conservationin attemptsto reduce land degradation. Many processes contributeto soil erosion and thus
off-farm impacts. This paper addresses conservation practices to reduce water-borne soil erosion in
particular. Our level of inquiry isprimarily theindividual actions of thefarmer. Thefocusisdecidedly
southern Ontario; however, the scope of our findings and suggestions is broad in application.

While the magjor content of this paper is not new, its comprehensive approach to a complex
problem is. Most efforts to understand soil conservation behaviour to date have been fragmented, not
because of lack of intent but dueto atendency to focus on only one aspect of the problem. We hopethat
this volume will provide practitioners and farmers alike with information and insights to aid in the
encouragement of soil conservation and to provide new directionsfor the devel opment and promotion
of aland stewardship ethic.

Thiswork hasbeen funded in part by the Social Sciences and Humanities Research Council of
Canada. For this support the authors are grateful.
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CHAPTER ONE

INTRODUCTION

PROBLEM STATEMENT

Land degradation poses many challenges for farmers, planners, decision-makers, and
researchers. Discussion of land degradation tends to focus on causes, consequences, and remedial
measures for soil acidification, salinization, compaction, erosion by wind and water, and soil
organic matter and nutrient decreases. M uch research hasbeen devoted to theissue of water-related
soil erosion in particular.

Water-related soil erosion haslong been recognized asacritical problem spawning serious
environmental and economic consequences. Researchersand farmershave devel oped technol ogies
and farming practicesto reduce theimpacts of soil erosion both on and off the farm. Governments,
most notably in the United States, have exerted enormous effort in attempting to curb soil losses
primarily by encouraging the use of soil conserving practices at the farm-level through extension
efforts. Y et, soil conservation efforts have not met with broad success, and erosion continuesto be
a serious environmental problem.

Sincethe 1950s most agricultural extension effortsin Canada have been production based.
Recently, thefocused has shifted dlightly to conservation. Whilethere has been aresearch tradition
intheU.S. devoted to understanding factorsinfluencing the soil conservation behaviour of farmers,
this has not been the case in Canada. Canadian professionals do not have access to Canadian
baseline research to provide insights for encouraging farmer conservation effort. Certain
commonalities exist between our nations and some research results can be transposed to Canada.
However, there are enough differences in cultural background and institutional arrangements to
warrant a distinct Canadian investigation.

PURPOSE

This is a background document prepared as part of an inter-disciplinary research project
designed to probe for solutions to reduce land degradation in Canada. The purpose of this paper is
to critically assess literature related to soil conservation behaviour. By reviewing factors thought
to affect an individua's adoption and use of soil conservation practices it is hoped that a
comprehensive model of farmer land stewardship behaviour can be devel oped to aid in suggesting
definitive solutions to the broad concerns of water-related soil erosion in Canada



OBJECTIVES

Theoverridinggoal of thisdocumentisto lay thegroundwork for further researchin Canada
relating to encouraging soil stewardship. Specifically, this paper has three major objectives.

1 To critically review and assess models of farmer behaviour designed to explain
factors affecting the adoption of conservation practices on the farm.

2. To assessthe empirical results of research designed to identify factors significantly
associated with soil conservation behaviour.

3. To identify shortcomingsin policy approaches to soil stewardship promotion.

PAPER ORGANIZATION

Thisvolumecontainsfive chapters. Thenext chapter introducesthereader tothedimensions
and influences on land degradation and provides ameans of capsulizing the focus of past research.
Chapter three is a broad-scale survey of the dominant paradigms of soil conservation behaviour,
founded primarily on adoption-diffusion models. Various approaches are presented and critiqued
on their conceptual and analytical basis. Focusing on amore limited scale, chapter four examines
in considerable detail the empirical results of research on the influences of specific factors on the
adoption and use of soil conservation measures. This chapter concludes with an assessment of the
significance of various groups of influences and highlights some shortcomings that should be
addressed in future research.

The basis of policy is often the results of empirical studies, such as those presented in
chapter four. Chapter fiveis concerned with policy. A comprehensiveinventory of possible policy
responses for enhancing soil conservation is presented. Inthefinal chapter, past policy approaches
arereviewed in light of knowledge gained by the research described in the previous two chapters.
To what extent have policy approaches utilized insights gained and how can policy be modified to
increase efficacy? Some possible cross-sectoral policy conflicts are postul ated.

Further research is planned to develop a detailed conceptual model and evaluate which
factors relate to soil conservation behaviour in a southern Ontario context.



CHAPTER TWO

LAND DEGRADATION: BACKGROUND TO A RESEARCH PROBLEM

Nutrient leaching, acidification, and soil erosion are environmental processes that occur
regardless of human activity. The degree to which these processes can reduce the productive
potential of land resources and/or cause pollution is dependent on the nature and extent of human
interference. The term degradation implies social and economic components that relate to a
reduction in rank relative to aset of actual or possible land uses (Blaikie and Brookfield, 1987). It
isuseful to view degradation asaprocessand not astate. Degradation occurswhen the combination
of human and natural forces results in a lowering of the capability of the land base for a set of
possible uses. In other words the choice of possible aternatives to which the land can be put is
diminished.

Land degradation may or may not be interpreted as a problem contingent upon the
perspective one adopts. Blaikie and Brookfield (1987) touch on two such divergent views based on
social relationshipsto theenvironment. If oneviewstheworld asaplace of abundant land resources
and holds an ethic based on ultimate faith in technol ogy to compensate for lost productivity (Kirby
and Blyth, 1987) from poor |and management practices, then land degradation is not a problem. If
atechnological solution isnot considered ideal, or if technology exists but is not being used, then
the converse paradigm is adopted and land degradation becomes problematic.

Itisnot sufficient to say that |and degradationisaproblem. When land degradation becomes
a problem, or to avoid land degradation becoming one, it is necessary to view the situation as
multi-dimensional. However, most past research efforts have tented to be limited in focus. Land
degradation is an issue with two primary component parts: biophysical and cultural. Researchers
have tended to divide the cultura component into economic, and socia causes, concerns and
impacts.

A BIOPHYSICAL PROBLEM

With the exception of itsrelation to water quality, anumber of attempts have been madein
Canadain recent yearsto document the nature and extent of biophysical |and degradation. Wall and
Driver (1982) published one of the earliest attemptsto estimate theimpact of soil erosionin Ontario
and estimated afigureof $68 millionfor total yearly on-farm costs. The Senate Standing Committee
(1984) madeawell-publicized review of nation-wide degradation problemsin " Soil at Risk". These
were followed by more thorough attempts to assess the nature and extent of the on- and off-farm
biophysical impacts of land degradation in western (Prairie Farm Rehabilitation Administration
1982; Anderson and Knapik, 1984) and eastern Canada (Fox and Coote, 1986; Miller, 1986).
Dumanski et al. (1986) reviewed the status of soil conservation and land degradation in Canada
relativeto theagricultural land base and provided auseful summary of much of the physically-based
research conducted prior to 1986.



Land base characteristics and uses are not uniformly or systematicaly dispersed on the
landscape. Physical problems associated with various manifestations of land degradation create
on-site damages, for example productivity losses and increased costs of production, as well as
off-sitedamages such asareductioninwater quality (Ribaudo, 1986). Y et, itisdifficult to establish
rel ationshi ps between these two sets of impacts. In many instances the two impacts do not coincide
(Ribaudo, 1986; Dickson and Fox, 1988). For example, while soil erosion can affect water quality,
the relationship is not aways linear. Land with severe erosion problems does not always have a
severe impact on water quality unless the area in question is proximate to watercourses (Thames
River Implementation Committee, 1982). The lack of clear causal relationships makes the task of
assigning responsibility for abatement excessively difficult.

While estimates of the on- and off-farm impacts have varied widely, most researchers are
in agreement that the off-farm impacts are of major concern. Food production potential loss from
erosion, for southern Ontario, has been shown to be amost negligible (Smit et al., 1988); however
thetotal cost of |and degradation to Canadians has been estimated at $1.3 billion annually (Science
Council of Canada, 1986).

Other problemsinclude methods of measurement and perceptionsof physical impacts. Often
farmersare aware of degradation problemsto someextent and anumber have made changesintheir
tillage practices (Wall et a., 1985); yet, farmers and technicians tend to arrive at different
assessments of degradation severity (Osterman, and Hicks 1988).

A CULTURAL PROBLEM

Economic Aspects

There are three primary economic dimensions of agricultural land degradation:

1. the economic cost to the farmer;

2. the economic cost to society; and

3. the overall economic environment which imposes constraints on farmer
action or which imposes demands that are more immediately significant to
the farmer.

Economically focused literaturerel ated to soil degradation on agricultural landshashadtwo
magjor thrusts. Thefirst has concentrated on the broad costs borne by the farmer and society at large
of continued degradation of soil resources (Wall and Driver, 1982; Anderson and Knapik, 1984;
Senate Standing Committee, 1984; Dumanski et al., 1986; Fox and Coote, 1986; Miller, 1986;
Science Council of Canada, 1986). The second orientation has examined the cost and benefits to
individual farmers and society of implementing remedial measures (tillage and rotations) to curb
land degradation, primarily from soil erosion at both production and policy levels(Seitzet al., 1979;
K etcheson and Stonehouse, 1983; Stonehouse, 1983; Seecharanet a ., 1985; Girt, 1986; Stonehouse
et a., 1987; Zantinge et a., 1986; Henderson and Stonehouse, 1988; Stonehouse et a., 1988).



The distribution of the costs and benefits of |and degradation and soil conservation are not
well understood as of yet. Preliminary estimates by Fox and Coote (1986) showed that the off-farm
costs of soil erosion were substantial. If these are accurate, then society may stand to be the greatest
beneficiary of efforts to control soil erosion (Dickson and Fox, 1988). In many cases the off-site
costs and benefits of soil erosion and erosion control are greater than the on-site costs and benefits
(Ribaudo, 1986). In astudy of three watershedsin southwest Ontario, it wasfound that the off-farm
costsof soil erosionweresubstantially greater than the on-farm costs per hectare (Dickson and Fox,
1988). It also seems that the areas which are economically important in terms of off-site damages,
and which therefore, have greater potential benefit to society from erosion control, are not always
coincident with the areas which show significant on-site erosion damages (Ribaudo, 1986).

Literature on the broad extent and costs of land degradation is characterized by awiderange
of estimated values and has consequently been criticized for poor data quality, inconsistency in
measurement approachesand economicrigour, and conceptual foundation (Van K ooten and Furtan,
1987; Dickson and Fox, 1988). Whilethese authors do not suggest definitive mechanicsfor arriving
at moreaccurate measurements, they do suggest moreintegrated optionsfor analyzing the situation.
Attempts to address land degradation problems when they exist must also consider the broad
economic environment. There are characteristics of the economic environment in which afarmer
must operate which contribute to land degradation. This facet of the problem has not received the
same discussion in the literature as the other dimensions. Dickinson et al. (1987, p. 42) state that
"over the past decade the economics of farming have not been conducive to lengthy planning
horizons and thus have not been conducive to adopting soil erosion control practices.” Moreover,
it appearsto be economically beneficial for farmersto exploit soil resources since they can transfer
the capital lossto society (Seecharan, et al., 1985). The economic question, inthese situations, then
becomes one of how to transfer the capital loss back to the source. Others suggest that farmers are
aware of the problem of soil erosion but fail to respond to erosion problems because the cost and
benefits of erosion control are not reflected in the price of their land (Nowak 1983; Barrows and
Gardner 1987). If we are to understand the economic roots of land degradation we must be able to
differentiate between land degradation which has resulted for reasons of income maintenance (i.e.
necessity) from that which has occurred as a result of opportunity for capital gain (Blaikie and
Brookfield, 1987).

The argument put forward then is that the problem of land degradation is not a matter of
ignorance but primarily one of economics. However, there are farmers who have voluntarily
adopted conservation strategies on their farms, even when the economics of doing so are unclear
or uncertain. There are many reasons put forward which assume economic rationality on the part
of farmers, but is this a valid assumption? There are other motivational factors beyond those
subsumed by neoclassical economic models which affect individual and societal behaviour (for
example, Batie, 1986; L ovejoy and Napier, 1986; Connolly and Hilts, 1987; Setia1987). Economic
influences are critical in land degradation analysis, however, given our definition of land
degradation, astrict economic orientation istoo narrow afocusto aid in arriving at broad reduction
of negative impacts.



Social Aspects

Farmers in Ontario, and elsewhere, are generally aware of soil erosion and other land
degradation problemsyet, widespread i mplementati on of conservation measureshasnot occurred (Wall
et a., 1985; Coleman and Roberts, 1987). Napier and Camboni (1988) and Blaikie and Brookfield
(1987) have stated that soil conservation isasociological problem more than atechnological onesince
lack of awareness of soil erosion problems and ignorance of technological solutions and government
programs do not appear to be problematic; however, getting people to do something about it is.

While technol ogical-based solutions are an important and sometimes necessary condition for
the resolution of land degradation problems, they are not a sufficient condition (Lovejoy and Napier,
1986). Theusetowhichlandisputislargely socially determined. The definition and perception of land
degradation is socially determined (Blaikie and Brookfield, 1987). Perception or recognition of a
problem is the first step to implementation of remedial measures (Rogers and Shoemaker, 1971;
Rogers, 1983; Culver and Seecharan, 1986) and factors influencing problem recognition are largely
socia in nature.

Current socio-economic conditions place the farmer in aparticularly difficult situation. He or
she must choose between protecting the soil resource or maximizing output to survive economically.
This dilemmais compounded by the non-farm community which demands and expects farmers will
produce abundant, low-cost food while bearing the costs related to the stewardship of land resources
(Swanson et al., 1986). Implementing a programme for land stewardship then can be a difficult
proposition given current societal constraints and priorities, and should not be seen entirely as the
responsibility of the farm community.

If we are going to redefine soil erosion as a social problem we will need to develop new
conceptual frameworks and analyseswhich will account for the social aswell asthe economicimpacts
of the problem (Blaikieand Brookfield, 1987). The adoption-diffusion paradigm has, in part, been used
successfully to address this issue (Rogers and Shoemaker, 1971, Rogers, 1983). Aswe shall seelater,
adoption-diffusion research has been criticized for focusing on individual farmer perception and
attitudes, and the role information plays in the adoption process. On the whole this research has
neglected structural issues. Others (Lovejoy and Napier, 1986) have attempted to deal with this
shortcoming by studying how conservation decisions are made on the farm and focusing on
behaviourial changes rather than solely on measures of attitude.

An Integrated Per spective

Our orientation is predominantly social science in nature. While we recognize the potential
severity of the direct on-farm impacts of unchecked, accelerated land degradation, however, our
attention is focused on the broad societal concerns of off-farm consequences. As the soil loss deemed
necessary to cause off-farm externalities is not as high as that which could cause a reduction in
productivity, afocus on societal impacts will also ensure future productive capacity.



Land degradation isconceptualized as being inter-related with abroad range of global resource
problems. Land degradation, climate change, population growth, deforestation, acid rain, toxic waste,
resource depl etion, species extinction, and so on are symptoms of aworld order that rai ses doubts over
our ability to maintain the biosphere as the inheritance for future generations. For much of our history
the land has been treated as an infinite resource. The time has come to take stock of our environment
and ensure that it is managed in such away that the future quality of life be sustained.

Human activity, be it agricultural, financial, or industrial must be sustainable into the future.
This requires an integration of conservation and development (IUCN, 1980). The operationalization
of sustainability isacomplex and renewed field of investigation. Specific objectives must be set and
assessed. It isnot our purpose to embark on a debate over operationalizing and measuring sustainable
development objectives. Rather, we recognize sustainability as a concept within which specific goals
for the development of humankind can be addressed. M ost discussion of sustainability has centred on
agriculture systems (for example, Bidwell 1986; Blaikie and Brookfield 1987; Hendrix et al. 1988;
Rodale 1988). Sustainability can only be achieved when applied to the complete social system (Rodale
1988) and not just to those components of it which interact with the land in a productive capacity.

Past research attempting to find solutions to land degradation in general, and soil erosion in
particular, has been sectoral. If real progressisto be made in reducing the impacts of soil erosion what
is needed is an integrated perspective within which to conceptualize variables and explore possible
solutions (Francis and Clegg, 1988). An integrated approach would include the biological, economic,
socia and political dimensions for analysis. Drawing on ecological concepts, agricultural production
needsto be studied and managed as a system rather than by component parts (Barbier, 1987; Hallberg
and Logan, 1988).

We agree with Bentley and Leskiw (1984) that three broad categories of factorsinfluence land
management practices and farm productivity; 1) factors within the domain of the farmer, 2) within the
public domain, and 3) external or natural factors and that they operate at varying scales of influence.
Thesethree components cannot be addressed inisolation, but rather an attempt shoul d be madeto break
down sectoral interests and approach the issue in a comprehensive manner (Lowitt, 1985). We will
argue in this paper that concerted efforts must be made on all three levels to address issues of land
degradation. A farmer must produce within a specific regiona biophysical setting. Society, through
institutions and policies, creates a social context within which individual actions are constrained.
Finally, theindividual isleft to mediate the influences of each of the other components to meet his or
her responsibilities. The challenge remaining is to organize these influences into a comprehensive
model that explains soil conservation behaviour.

SUMMARY

Thischapter has attempted to introduce the reader to the broad dimensions of land degradation.
While two primary dimensions were addressed, it was also noted that researchers have generally
addressed the issues within sectoral disciplinary boundaries. Such a stance, in our view, is not
appropriateif broad solutions areto be devel oped and tried. Following from this, the argument was put



forward that an integrated approach to land degradation needs to be adopted as the framework for
analysis.

The challenge is to organize these influential variables into a conceptual model that explains
farm-level conservation behaviour. It hasbeen noted that theavailability of technol ogy isnot aproblem.
Technology existsto reduce soil erosion, yet it is not being practised aswidely as some might wish. A
number of authors have already attempted to construct modelsthat explain why conservation practices
and technology are adopted and used by some and not others. Some of these attempts have met with
more success than others. In the next chapter we review and critique model s which attempt to explain
the adoption of conservation practices, aswell as discuss the various factors thought to control farmer
behaviour.



CHAPTER THREE

EXPLAINING THE ADOPTION OF CONSERVATION PRACTICES:

INTRODUCTION

Land management is as an integral part of farm management. As such, farmers need access to
financial and technical resources to ensure effective management of their land resource (Blaikie and
Brookfield, 1987). Thereisawide variety of |and management practiceswhich are appropriatefor soil
conservation. Thesemeasuresrangefrom structural (e.g. terracing, dropinlets, grassed waterways, etc.)
to behaviouria (e.g. rotations, underseeding, plowdown crops, tillage, etc.). The installation of
structures or use of new tillage equipment can be very costly, while changesin behaviour often require
little cash outlay but may nonetheless have extensive economic implications (Baffoe et a., 1986;
Stonehouse et al., 1987; Henderson and Stonehouse, 1988). There are other land management options
available for the control of land degradation and soil erosion that have received little attention in the
literature. Agroforestry (Gordon and Williams, 1988), woodlots, the maintenance of fencerows and
wildlife habitat are some examples.

Appropriate soil conservation practices are very site-specific in nature (Seecharan et al. 1985;
Madden and Dobbs 1988). Thus, there can be great variability of resultsin erosion control, crop yields,
and farm profits from implementing any number of conservation practices or systems on the variable
conditions of the landscape (Seitz et al., 1979; Ketcheson and Stonehouse, 1983; Stonehouse 1983;
Seecharan et a., 1985; Girt, 1986; Stonehouse et a., 1987; Zantinge et al., 1986; Madden and Dobbs,
1988; Henderson and Stonehouse, 1988; Stonehouse et al., 1988). This variability necessitates
flexibility in the promotion and implementation of remedial measures. It isimportant, therefore, that
evaluations of new technologies be made on a site-by-site basis (Madden and Dobbs, 1988).

Adeguate technol ogies and practices exist which, when appropriately applied, can reduce land
degradation generally, and soil erosion specifically. Yet, as previously noted, availability does not
necessarily translate to use. Early government effortsin the promotion of soil conservationinthe U.S.
were predominantly physically-based (Earle et al., 1979). Recognition of the importance of social
variables resulted in a plentitude of research focused on understanding and explaining factors which
affect or control a farmer's decision to use or not to use soil conservation practices (for example,
Pampel and van Es, 1977; Ervin and Ervin, 1982; Bultena and Hoiberg, 1983; Korsching et al., 1983;
Napier et al., 1984; Carlsonand Dillman, 1986; Swanson et a ., 1986; Nowak, 1987). An understanding
of the process of voluntary adoption isthought necessary to facilitate the design of government policy
and programsto effectively address society's need for a sustainabl e agricultural production system and
a protected environment.

Research on soil conservation behaviour has drawn extensively on the adoption-diffusion
paradigm (Rogers, 1971, 1983; Brown, 1982). Some have focused on specific influences (Carlson and
Dillman, 1983; Lee, 1983; Epplin and Tice, 1986; Macartney, 1987; van Es and Tsoukalas, 1987);
othershavetried to tackle aggregate effects (Ervin and Ervin, 1982; Bultenaand Hoiberg, 1983; Napier
et al., 1984); and still others have proposed aternative models within which to view the



decision-making process (Batie, 1986; Lovejoy and Napier, 1986). There has been a tendency to
approach much of this research from either a confined sociological or anarrow economic perspective.

Broadly, the conventional models of the adoption/decision-making process can be arranged in
afour-tiered typology. Briefly these models are:

1 the traditional adoption-diffusion model;

2) the traditional economic constraint/decision-making model;
3) arevised adoption-diffusion model; and

4) the macrostructural model.

What follows is a brief explanation of each of these models. This overview is followed by an
assessment of the strengths and limitations of each of these approaches.

REVIEWING THE MODELS

Traditional Adoption-Diffusion Moddl:

While the origins of adoption-diffusion research can be traced to the early twentieth century,
the majority of research has been concentrated since 1950 (Jones, 1967). More recently, ideas on the
adoption and diffusion of innovations (items, practices, ideas, or philosophies) have been crystallized
by Rogers (1962 and 1983) and Rogers and Shoemaker (1971) who definethefive critical stagesof the
"innovation/decision process' as. 1) knowledge, 2) persuasion, 3) decision, 4) implementation, and 5)
confirmation (Figure 1).

Each individual or group passes through these five stages in the process of making adecision
to adopt or rglect a particular innovation. The adoption/decision-making process is driven by the
influencesof the characteristicsof thedecision-making unit (individual, community, society), theactual
and perceived characteristicsof theinnovation (rel ative advantage, complexity, compatibility, etc.), and
the nature of the communication channels by which information and opinions are transmitted (mass
media and interpersonal).

10
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Figure 1: Traditional Adoption-Diffusion M odel (From Diffusion of Innovations, Third Edition, by
Everett N. Rogers. Copyright ¢ 1962, 1971, 1983 by The Free Press, a Division of Mac millan Inc.
Redrawn with permission of the publisher.)

This model assumes that an innovation diffuses contagiously across space as an increasing
number of individuals or groups adopt the innovation over time. The adoption and diffusion of
innovationsisafunction of theinnovationitself, theadopter, the adopter's perception of theinnovation,
and occurs within the context of a social system (Jones, 1967) (Figure 2).

While originally designed to model the adoption and use of mass innovations,
adoption-diffusion theory has been applied extensively by American rural sociologists attempting to
understand the particul ar patterns of adoption of agricultural conservation practices (Jones, 1967). This
research has quite successfully explained the adoption of commercial farm practices and guided the
design and implementation of many planned change programs (Pampel and van Es, 1977).

Napier et a. (1984) outlined the basi cs of the adoption-diffusion paradigm asit hastraditionally
been applied to soil conservation practices. This model assumed that adoption behaviour is primarily
controlled by exposure to information; therefore, in practice the diffusion of new technologies or
innovations can be encouraged by assisting in the flow of information to potential adopters(Jolly etal.,
1985). With enough information, favourabl e attitudestoward the practi ce devel op and adoption fol low.
Thus, soil conservation practices are believed to be regected by many farmers because there is
insufficient information and assistance available to adequately evaluate and experiment with the
innovations (Nowak, 1987).
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Figure 2: Influenceson Adoption Behaviour (Redrawn fromJones, Gwyn E. (1967) with permission
of World Agricultural Economicsand Rural Sociology Abstracts and CAB International Wallingford,
Oxon, U.K.)

Variablesincludedinthisspecification of themodel tend to measurefarmers perceptionsof the
problem and their awareness of the potential solutions available. These make up a subset of the range
of factors or variables discussed by Rogers (1983), Brown (1982) and Jones (1967), and include
primarily individual socioeconomic characteristics and personal factors such as age, education,
leadership ability, socia status, etc. Socio-demographic factors affect adoption since they affect
exposure to information. No explicit motivational assumptions of individuals are madein this model.
The major assumption, however, is that adoption is an individualistic, economically-based decision
which resultsin an individual net benefit.

Economic Constraint M odel:

Theeconomic constraint model of the adoption-diffusion processisbased on asimpleeconomic
decision-making model employed by economists. This model assumes that farmers make land use
decisions based on a motive of profit maximization within certain economic, technological and
ingtitutional constraints (Van Kooten, 1986). Decisions to degrade or conserve the soil resource are
made in this same decision-making environment (Van Kooten, 1986). The economic model tends to
focus on the profitability of new technology. If a new technology is more profitable than an existing
one, then rationality dictates it should be adopted. Economic analysis of adoption and diffusion
concentrates on economic incentives to adopt soil conservation practices as they enhance the
profitability of an innovation and thus adoption (Jolly et al., 1985).
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This model further assumes that adoption behaviour is primarily a factor of ability-to- act;
adoptionisnot limited by desireto act but by limited economic resources, and accessto capital and land
resources are seen as the main constraining factors to the widespread adoption of soil conservation
practices(Napier etal., 1984). Unlikethetraditional adoption-diffusion model, the economic constraint
model includes an explicit motivational assumption. The farmer is viewed as a profit-maximizer and
conservation is viewed as another input among which to choose in finding the optimal agricultural
production process (Batie, 1986). Soil conservation practices are seen as being rejected by many
farmersbecausethereisnoimmediatefinancial incentiveto adopt them (Nowak, 1987). Moreover, the
ability of farmersto externalize the costs of soil erosion weakensany financial incentiveto reduceland
degradation (Nowak, 1987). If soil conservation practices are not used it is because they are: 1) not
profitable, 2) not adequately or accurately assessed by the farmer, or 3) because of the failure of the
market to account for the long-term costs of soil erosion (Batie, 1986).

Common sets of variables included in this model are: 1) various costs and benefits of soil
conservation practices relative to conventional farm practices, 2) long-term changes in productivity
which will affect revenues, 3) changes in input requirements which will affect costs, and 4) an
appropriate discount rate so that future revenues and costs can be assessed against their present value.

Revised Applications of the Adoption-Diffusion M odel:

Following various methodological and theoretical critiques of the traditional diffusion model
(Pampel and van Es, 1977; Nowak, 1983; van Es, 1983; Heffernan, 1984) revised applications have
been proposed. Of paramount concern has been the appropriateness of applying the traditional model
to conservationinnovations. For example, Pampel and van Es(1977) suggested factorswhichinfluence
the adoption of environmentally related innovations are different than those which affect the adoption
of commercia innovations because environmental innovations are quite different in their
characteristics. They pointed to the need to modify adoption-diffusion models to accommodate the
multidimensional nature of adoption behaviour and to use previousresearch findingswith extreme care
when applying them to environmentally related practiceslike soil conservation, asthese do not tend to
bring immediate benefit.

Revised approacheshaverecognized andincluded abroader range of factorsthan thoseincluded
traditionally. Some have modified the model to account for economic factors which have been found
to beimportant in the economic constraint model, while others (such as Green and Heffernan, 1987 and
Ervin and Ervin, 1982) have attempted to measure and incorporate perceptions related to land
degradation/soil conservation practices. These revisions have built on past experience and have gone
beyond the earlier simplistic assumptions.

Nowak (1983) modified Rogers traditional adoption-diffusion model to incorporate
assumptions deemed requisite for its application to soil conservation practices (Figure 3). He has
revised the model to represent the constrained environment in which the farmer must operate. This
model recognizes soil conservation as a part of a system in which adoption cannot be measured by
simple dichotomous terms like adoption or rejection (use and nonuse), but rather as adynamic system
continually evolving. Building upon Rogers knowledge and utilization stages, Nowak extended the
model to explicitly incorporate an adaptation stage.
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Figure 3. Nowak's Model (Redrawn from Nowak P.J. (1983a) with permission of The Rural
Sociologist.)

Although acknowledged by Rogers as a continuation of the implementation stage, Nowak's
explicit delineation of adaptation as a process unto itself is a useful distinction. He stated that the
continued use of soil conservation technology depends upon the successful completion of this
three-stage process of knowledge, utilization AND adaptation by which the agronomic and economic
efficiency of the innovation isimproved.

Ervinand Ervin (1982) devel oped asimilar model which would simultaneously account for the
roles of personal, physical, economic and institutional factors as they influence the adoption
decision-making process. This was something that had been missing previously. They took the
measurement of adoption (as a dependent variable) further than Nowak by conceptualizing it as the
effectiveness of the effort expended on soil conservation. Ervin and Ervin's model is illustrated in
Figure 4.

In essence, these revised models are hybrids of the traditional and economic constraint models
designed to address the short-comings of earlier models. They attempt to incorporate aternative goas
to profit maximization, discordance between perceptionsand redlity, and somelimited community and
institutional factors. These models build on the insights of the diffusion and economic perspectivesin
a complementary, rather than a competing, way (Nowak, 1987). However, these models have not
systematically addressed policy and political parameters.
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Figure 4. Ervin and Ervin's Model (Redrawn from Ervin, C.E. and Ervin, D.E. (1982) with
permission of the University of Wisconsin Press.)

Alternative Structural Moddl:

Many government programs based on these af orementioned models have failed to achieve
the results expected. One possible explanation is that these models have failed to explain the
decision-making process for soil conservation practices. These models assume that voluntary
promotion of soil conservation was appropriate and justified because it was in the economic and
moral interest of farmers to comply. They also assume that technology alone would provide the
answers to erosion problems. In response to this failure an alternative perspective has emerged
(Bromely, 1982; Batie, 1986; Lovejoy and Napier, 1986; Repetto, 1986).

This alternative perspective, herein called the macrostructural approach, is based on the
premise that land degradation problems, and the slow adoption of soil conservation practices, are
rooted in the prevailing arrangement of agriculture as an institution more so than in individual
attitudes and decisions (Lovejoy and Napier, 1986; Batie 1986). It isthe broad political, economic,
and institutional factors which have been held constant in the more traditional analyses which are
envisaged to be the more important in resolving land degradation and soil conservation problems
(Batie, 1986). This new perspective "suggests that more attention must be given to the policy
guestion of property rights and the implications that flow from modifications in the existing rules
of ownership. ... It also recognizestheimpact of current policiesand farmers' practices on resource
quality and quantity but does not emphasi ze the impact of policiesand practices on farmers income
and production. Finally, this perspective strongly suggeststhe current institutionsinfluencefarmers
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practices and stresses the impact of practices on environmental policy” (Lovejoy and Napier,
1986:309).

Onereason farmersreject soil conservation practicesisthat the institutional, economic and
social structures of agriculture, in combination with national and world economies, are configured
in such away that farmers, wishing to remain competitive, or even survive, have no choice but to
degrade the natural resource base. If this is the case, then past efforts directed at persuading
individual farmersto conserve have beenin vain. For example, when farmers have been subsidized
and encouraged to produce continuous row crops, and to remove fencerows to make way for
larger-scale equipment, it is surprising that you get any voluntary soil conservation at all. The
variables which have been examined using this approach, and which have been assumed as given
in the traditional perspectives, include institutional design, property rights, taxation, government
roles, values, and socia equity (Batie, 1986).

ASSESSING THE MODELS

Research which has sought to explain afarmer's decision to use soil conservation practices
suffers from two conceptua problems (Ervin and Ervin, 1982). First, there has been alack of an
integrated model which explainsthe adoption and use of soil conservation practices which includes
economic, diffusion, and structural variables. Second, adoption and use of soil conservation practices
has been measured with different instruments rendering much of the work incomparable.

The models addressed here can be broken into two types. Thefirst we call 'diffusion-based,
and include the traditional and the revised adoption-diffusion model as well as the economic
constraint model. The second group we simply refer to as “macrostructural’.

We will begin by examining the diffusion-based models. We consider not only the models
underlying assumptions, but also problems associated with their application to soil conservation
specificaly. Finaly, we focus on the limitations of the structural approach. This section concludes
by calling for an integrated approach to the concept of soil erosion.

Diffusion-Based M odédls

Conceptually Based Critique

Thetraditional application of the adoption-diffusion model hasbeen used asthejustification
for the design of numerous educationally-based soil conservation programs (Green and Heffernan,
1987). These programs have been based on the assumption that awareness of a problem will be
followed by actionto correct it. Thisapproach isflawed becauseit assumesthat: 1) decision-makers
are perfectly rational, 2) new behaviour (viaan innovation) will result in individual economic gain,
and 3) decision-makersarenot constrainedintheir behaviour. These assumptionsare not necessarily
applicable to resource conservation problems (Pampel and van Es, 1977). While farmers may be
rational, they may not be so in a strict economic sense in that they are not necessarily profit
maximizers. Additionally, conservation may result in individual gain but future economic benefits
tend to be discounted at too high levels to bring significant return in the near future. Finaly, there
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is evidence to suggest that farmers are constrained in their behaviour (Nowak, 1984; Batie, 1986;
Lovejoy and Napier 1986). For example, there exists a plethora of government programsin Canada
directed at the farm community, the majority of which are production related. In some instances
conditions may be such that afarmer has "no choice" but to conduct undesirable practicesin order
to ensure reception of program benefits and thus continuance in farming. Similarly, while afarmer
may wish to adopt a conservation system this desire can be constrained by ability to secure capital
backing, perceptions of risk, or lack of information.

If incentives to change land management practices are applied in a voluntary scheme the
diffusion-based modelsmay still be applicable as participation may still yield financial benefits (van
Es, 1983). Conversely, where soil conservation practices are promoted on their societal meritsin
reducing off-farmimpactsand thusimply social ratesof discount, or where programsare mandatory,
the model isinvalidated (van Es, 1983).

Thetraditional model effectively distinguishes between different groups of people based on
their degree of innovativeness. Groups are classed as 'innovators, 'early adopters, ‘early maority’,
'latemajority’ and 'laggards according to socio-economic, personality, and communication behaviour
characteristics specific to each group (Rogers, 1983). Thismodel has been useful in explaining why
all do not adopt an innovation instantaneously and more useful in describing the diffusion process.
Itisclear, however, that asapredictivetool of behaviour change, much varianceis still unexplained.
Diffusion-based research has a so suffered the lack of a coordinated approach in application. Many
studies have attempted to estimate the likelihood of adoption or to predict it. It is unclear whether
this research is examining the probability or the rate of adoption. If the end goal isto increase the
adoption rate and not turn every farmer into an innovator then a distinction must be made among
groups of individuals. This distinction cannot be made if adopter categories are ignored and
individuals are instead lumped into dichotomous groups based on use or non-use of conservation
measures.

Nowak (1987) has observed that studies (including his own) have not adequately
conceptualized and measured the adoption and diffusion of conservation practices. Most of the
criticisms of the model have concentrated on how the model has been used rather than on the model
itself (Nowak 1987). Critics have not rejected the traditional adoption-diffusion model, but
simplifications of it which have not included the essential dimensions of the model asit was first
conceived. These oversights include broad macro-economic and macro-social parameters.

We note that the economic and adoption-diffusion models approach the adoption of soil
conservation from the micro level, that is at the level of the local farm community and individual
farmer. While somesocietal or macro level factorshave beenincluded, they arestill analyzed within
thevoluntaristicframework. While Ervinand Ervinrightly highlight thismethodol ogical issue, these
models are limited in that they do not account for the structural factors in a comprehensive way.
While they are more robust than previous attempts, the approach is still largely individualistic.
Factors like education and cost-sharing are not truly macro variables, unless viewed as societal
institutions.
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Research reportings have tended to condense descriptions of these models into brief book
chapters, or journal articles, venues which do not alow for afull devel opment of the theory behind
the empirical results. Subsequently, readers may have received a false impression. Nowak (1983)
cautioned that the model cannot be naively and mechanically applied. He noted that
adoption-diffusion models have significant limitations which must be considered before they are
employed to stimulate the rate of change in soil use practices.

M easurement Critiques

Thediffusion-based literatureischaracterized by aninconsistency in explanatory results. For
example, Napier et al. (1984) investigated whether diffusion or economic constraint variables better
explained adoption of conservationtillage practices. They concluded that, compared to theeconomic
variables, diffusion-type variables were of little utility in explaining adoption of tillage practices.
Conversely, Nowak (1987) conducted a similar study and concluded that the economic variables
were less important than the diffusion variables. He determined however, that both economic and
diffusion factors were important predictors in the adoption of soil conservation practices. These
conflicting results have been due to inconsistent and often inadequate measurement of study
variables (Ervin and Ervin, 1982; Norris and Batie, 1987).

Perhapsthe variable that has been measured with the greatest inconsistency is adoption. For
many studies adoption has been treated as the dependant variable for analysis. Some studies have
measured adoption as the number of practices or specific tillage implements employed, but this has
not assessed the correct or effective use of such practices/implements. Nowak (1983) has stated that
research should be more specific when measuring the use of a particular production practice or
implement than simply askingif it isused, or assessing the number of timesagroup of practicesare
used. To understand the extent of adoption it isimportant to know whereit is occurring relative to
areas of high soil erosion. Conservation is not an either/or situation but rather a system or process.
Adoption, therefore, cannot be measured in such simplistic, dichotomous terms as adoption or
rejection (Nowak, 1983). To overcome this problem Ervin and Ervin (1982) have devised a useful
typology of adoption measurement that allows a fuller understanding of the components of the
process.

Zimmerman (1988) used type of primary tillage implement employed as a measure of
conservation tillage adoption. A number of previous studies have used percent residue cover.
Zimmerman found that adoption of conservation tillage among agroup of randomly selected farmers
was greater than found in other studies. Again, such inconsistency highlights the importance of
sel ecting an appropriate measure of conservation tillage use/effort and/or adoption of aconservation
practice. She also noted that farmerstend to overestimate the amount of residue cover that isleft on
their fields. What is needed is an objective measure which would alleviate problems of discordance
between perceptual and objective measures of adoption of conservation tillage. Nowak (1987) has
employed a useful conservation index in an attempt to address the af orementioned problem.

Measurement of independent variables has also been problematic. Zimmerman (1988)

employed a measure of management skills which she included as afactor, or variable, influencing
the adoption process. With regard tofinancial variables, we noteageneral tendency to focuson gross
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income, farm size or an ability to invest as measures of the farm financial situation (Nowak, 1987).
However, these seem to usto beinadequate for the stated purposes. Financial health might better be
measured with an indication of net income rather than gross income as this measure would provide
amoreaccurateindication of potential toinvest, or through an accounting measure of businesshealth
such as debt level or leverage (See the section in Chapter Four titled "Significance of Specific
Variables: Farm Income or Financial Situation™ below).

Some, if not most, studies do not seem to have addressed questions of farm type, soil erosion
potential, and actual soil erosion problems when assessing differences between adopters and
nonadopters. Thisisimportant because, for example, abeef farmer may already haveacrop rotation
which reduces soil erosion so that there is no need to consider no-till, or afarm may not have a il
erosion problem or potential problem. Norrisand Batie (1987) have noted thislack of measurement
of erosion potential and have developed good measures of it and their other independent variables.
Their research iswell documented, and they provide the reader with amethodological rationale for
their choice of independent variables. Ervin and Ervin (1982) also have included agood discussion
of the variables they used and how they were measured.

M acrostructural M odel

The macrostructural model represents afundamentally different view of factors controlling
land degradation and influencing the adoption of soil conservation measures. It is society which
influencestheindividual, rather than society being the product of individual choices. Thismodel is
relatively new and research has been exploratory. The macrostructural model makesthe assumption
that if the structure of the system isright, in the way that institutionsimpact on theindividual, then
soil conservation will follow. This view, however, does not consider the impact of individual
responsibility.

This model directly addresses the role of values and goals in soil conservation, rather than
assuming them to be constant or inert. Unlike the individual voluntaristic perspective profit
maximization is not assumed to be the goal of individuals and society. Nor does it assume that
institutionsarecurrently intheir optimal form. Infact, many of these macrostructural factorsareaso
implicit in Rogers model of the adoption and diffusion of innovations. Rogers model is an
individual or group decision-making model, but also considers the structural and institutional
environment and itsrolein shaping the values, priorities and goals of individuals and groupswithin
society.

Swanson et a. (1986) suggest that individual characteristics such as those found in the
traditional adoption-diffusion model, aswell as some structural factors, need to be accounted for in
models of the adoption process. Adoption-type variables such as personal and farm characteristics
are necessary, but not sufficient to explain adoption behaviour. There are elements in the overall
structure and make-up of society which mitigate against soil conservation and there are individual
characteristics which do the same. From an individual point of view, there is a need for those
concerned with the stewardship of our land resource base and the sustainability of our agricultural
system to do al that is possible to encourage the adoption and diffusion of soil conservation
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practices by devel oping appropriate educational, assistance and incentive packages. Thereisalso a
concurrent requirement to devel op a social and economic system the structure of which encourages
individuals to act according to principles of good stewardship.

SUMMARY

Thischapter has presented abrief overview of the broad paradigms explaining the use of soil
conservation practices. These models were grouped into two categories, diffusion-based and
macrostructural. Diffusion-based models are rooted in the adoption-diffusion process championed
by Everett Rogers. The structural model, while recognizing the utility of the adoption paradigm,
asserts that the institutional make-up and interrelations of whole societies must also be considered
ascontrollingindividual behaviour. Diffusion-based modelshave been criticized primarily for their
lack of comprehensiveness in conceptual approach and inconsistency in research design. The
macrostructural model is a recent phenomenon and as such its empirical approach has been
exploratory if not editorial.

These paradigms have been used as conceptual frameworks for empirical testing of
influences on individuals, and consequent policy recommendations. In the next chapter we look
specificaly at the results deemed to significantly influence the adoption and use of various soil
conservation practices.
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CHAPTER FOUR

FACTORSAFFECTING THE ADOPTION AND USE OF
SOIL CONSERVATION PRACTICES

INTRODUCTION

In the previous chapter we examined and assessed the broad paradigms of adoption-diffusion
research related to soil conservation practices. This chapter hastwo primary objectives. Thefirstisto
outline the major recent research findings related to factors affecting adoption decisions of soil
conservation practices. Second, an attempt will be made to specify the relative importance of the
factorsdiscussed. As past research has measured avariety of dependent variables, the criteriaused as
ameasure of adoption and the type(s) of practice(s) considered will also be specified where possible.
Thefirst part of the chapter presents an overview of areas of research. In the next section afull range
of individual variablesis critically assessed.

In recent yearsthere has been considerabl e research, particularly in the United States, into the
factors which affect the adoption of various soil conservation practices. Napier et a. (1984) have
suggested that this recent research emphasis has been partially stimulated by government. Funds to
provide incentives to farmers to adopt soil conservation practices are limited and mandatory
regulations are politically unpopular; therefore, ways must be found to motivate farmers to change
their farming practices without the use of bribes or force. Additionally, program funding must be
allocated and used efficiently. In order to target funds effectively, an understanding of the process by
which farmers make decisionsto adopt conservation practicesand thefactorsconstraining their actions
and decisionsiscritical. Furthermore, if legislation proves necessary to modify individual behaviour
into that which conformsto the best interests of society, then it will be important to do so in theleast
offensive and most efficient manner. Finally, there are purely scientific reasons to understand the
factors which affect adoption decisions, one of which isthe process of empirical model devel opment
and validation.

RECENT RESEARCH RESULTS

Prior to the recent proliferation of research on the adoption and diffusion of
conservation-related agricultural practices, Jones (1967) reviewed the literature on the adoption and
diffusion of general agricultural practices. He grouped the factors which had been studied asfollows:

1) situational characteristics: farm & farm business,

2) personal characteristics: social background, age, etc.;

3) sociological characteristics. social status, social participation;

4) socio-psychological variables: values and goals; attitudes and motivations, and;

5) the nature of the community: norms, institutional and organizational characteristics.
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Jones' thorough specification of the important groups of factors can be used as a bench mark
against which to assess the comprehensiveness of much of the recent work pertaining to the use of sail
conservation practices. Research since that time has al so attempted to assessthe importance of groups
of these factors on an individuals' decision-making process. However, the particular direction seems
to have been dependent upon the particular purpose and perspective of the researcher(s).

The work to date has ranged from investigations of the sociological differences between
adopters and nonadopters of a particular tillage practice to the development and testing of models of
adoption behaviour which account for a range of possible factors. Most attempt, to some degree, to
draw program or policy implicationsfrom their research results even when they do not specifically set
out to evaluate policy options. We briefly outline here exampl es of the range of work done and factors
investigated by researchers.

Recent reviews have investigated specific factors affecting the use of soil conservation
practices. Culver and Seecharan (1986), categorized factorsaffecting theadoption of soil conservation
practices as. 1) physical factors, 2) economic factors, 3) personal factors, 4) type of farm, 5) type and
form of information, and 6) the availability of an economically and technically feasible solution. More
recently, Dickinson et a. (1987) categorized the factors affecting the adoption or nonadoption of soil
conservation practices as: 1) socio-economic barriers, 2) individual characteristics of farmers and 3)
economicor managerial "realities’ such asshort run cost, managerial complexity, andreal or perceived
risk of new technology or practices.

Many have taken an approach similar to that of Bultena and Hoiberg (1983) and studied
personal, attitudinal and farm characteristics of adopters and nonadopters of various conservation
tillagetechnigquesor other conservation practices. Carlson and Dillman (1986) for example, compared
socioeconomic characteristics, perceptions about soil erosion, perceptions about no-till, motivations
for use of no-till, assessment of the future of no-till, and information sources and their importance
between users and non-users of no-till systems.

More recently, some researchers have questioned whether it is appropriate to group al soil
conservation practices together and whether conclusions drawn for one conservation practice can be
extrapolated to other practices. For example, Nowak (1987) considered the adoption of profitable and
unprofitable soil conservation technologies. He looked for relationships between two groups of
practices and three broad types of factors: 1) diffusion-type (i.e. information), 2) economic (i.e.
farm-firm), and 3) ecological (i.e. land-useintensity, land quality, and soil erosion rates). Similar work
was done by Norrisand Batie (1987), who considered social and economic characteristics of farmers,
their contact with agencies and the erosion potential of their land in a study which assessed whether
or not the same factors affected the adoption of conservation tillage as affect other conservation
practices. Conservation tillage was separated from other soil conservation practices sinceit appeared
to be a profitable practice in the short run for farmersin Virginia. In their work they were careful to
measure conservation effort as well as the decision to adopt, something few other researchers have
done.

Othershavenoted theimportance of attitudesand perceptionsof soil erosion, land degradation
problems, and potential solutions of either particular practices or soil conservation programs and
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policies. Christensen and Norris (1983) reviewed the research on farmer's attitudes towards the use of
soil conservation practices to control nonpoint source pollution and suggested some policy
implications of their findings. They discussed existing attitudes toward the problem of nonpoint
pollution, control measures, and government optionsfor action. Influential factorswere grouped into
four categories. 1) personal characteristics, 2) institutional characteristics, 3) physical characteristics,
and 4) economic characteristics. Napier and Camboni (1988) studied attitudes toward a proposed
conservation program similar to the Conservation Reserve Program in the United States. Their intent
wasto determinewhich diffusion related conceptswould predict attitudestoward such aprogram. The
range of factorsthey included wasvery narrow, given the findings of other researchers, sincethey did
not include any demographic or socioeconomic variablesin their analysis. The results of their work
may not be generalized since they assessed only a very specific program which, unlike most soil
conservation programs, involved no change in farming practices.

Someresearch has shown that the perception of aproblemisthefirst step toward itsresolution.
If thisisthe case, thenit isworthwhileto consider the factorswhich affect the perception of problems.
Green and Heffernan (1987) examined the effect of economic and social factors on perception and
awareness of soil erosion problemsrather than factors affecting adoption itself. Their hypothesiswas
that these factors were influential at the perception stage as well as the adoption stage of the
decision-making process.

Thefinal areaof research has been directed towards either estimating a function which would
predict thelikelihood of adoption or explicitly testing aproposed model of the adoption process. Earle
et a. (1979) examined socio-economic and situational variables and developed a function which
predicts the likelihood (probability) of adoption of soil conservation measures. Likelihood was
measured as a farmer's intention to adopt any of a group of soil conservation measures. Ervin and
Ervin (1982) devel oped and tested aconceptual model of thefarmer'sdecision to use soil conservation
practices. Broad factorsincluded asindependent variableswere: 1) personal, 2) physical, 3) economic,
and 4) ingtitutional. The dependent variables considered were: 1) perception of the degree of soil
erosion problem, 2) decision to use soil conservation practices, and 3) soil conservation effort.

Blaikieand Brookfield (1987) noted that both macro and micro variables need to be accounted
for when considering the factors which affect the adoption of soil conservation practices. The
structural forces underlying the decision process are as important as the technological problems and
considerationswhich areinvolved. Only recently, however, have macro variables such asthe structure
of agriculture, or theeconomy in general, been explicitly considered in soil conservation research. The
scaleof factorswhichwill berelevant will includethe context of decision-makers, conditionsof access
to resources, the ability of land managers to apply what they know or can learn, and the willingness
of land managersto apply what they know or can learn (Blaikie and Brookfield, 1987).

Significance of Specific Variables

The following section describes the significance accorded by various researchers to the
influence of selected variables on the adoption/decision-making process. We caution the reader that
interpretive comparisons should consider the variability of specific methodologies and analytical
techniques employed before conclusions are drawn. While specific results may differ due to
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methodological differences, some trends emerge that will provide important guidelines for future
researchers to build on.

Age

Culver and Seecharan (1986) concluded that younger farmerswere morelikely to perceivethat
soil erosion wasaproblem, that conservation measuresare profitable, and that the risk associated with
adopting new practicesisthereforejustified. Thisconclusion was supported by thefindingsof Bultena
and Hoiberg (1983), discovered that younger farmers were more likely to adopt conservation tillage
than older ones. In another study, Carlson and Dillman (1986) found that early adopters of no-till were
either younger or older than nonusers of no-till. Christensen and Norris (1983) noted that younger
farmers are more likely to recognize nonpoint source pollution problems. However, they found that
agewasdirectly related toimplementation of BMP's (Best Management Practices) to control pollution.
They posited that thisanomaly wasrel ated to thelarger financial constraintsfaced by younger farmers.
Green and Heffernan (1987) found that age was positively related to adoption, but negatively related
to afarmer's perception of the extent of soil erosion. Others have found age to be significantly, but
negatively related to the effort put into conservation tillage, but not significant for the effort put into
other conservation practices (Norris and Batie, 1987).

Education:

The magjority of evidence suggests that, similar to age, educationa level has a positive
relationship on the use of soil conservation practices. Earle et al. (1979), for example, found that
higher educational level was associated with stronger intentionsto adopt soil conservation in general.
Othershave shownthat better educated farmersweremorelikely to adopt conservationtillage (Bultena
and Hoiberg, 1983) and early adopters of no-till had more education than nonusers (Carlson and
Dillman, 1986). Similarly, Christensen and Norris (1983) concluded that education was positively
related to the adoption of BMP's for the control of pollution. Lack of education was found to be one
reason for indifferent or negative farmer attitudes toward soil conservation in southwestern Ontario
(Sadler Richards, 1983). Lack of education limited farmer'sknowledge and awareness of the concepts
of soil conservation, thus they were unable to recognize soil erosion problems when they existed.
Finally, Ervin and Ervin (1982) concluded that education was significantly related to the adoption of
soil conservation in the three models they tested.

Someevidence has suggested that there may be someimportant interactions between education
and other variables. Green and Heffernan (1987) found that education was positively related to the
adoption of soil conservation practices and to the perception of an erosion problem but negatively
related to the perceived extent of the problem. Pampel and van Es (1977) stated that education is
related to the adoption of commercial practices but not the adoption of environmental ones. In the
work of Norris and Batie (1987) education was found to have a significant negative impact on
conservation effort asmeasured by conservation expendituresingeneral, whileit wasnot significantly
related to conservation tillage effort (Norris and Batie, 1987).
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Y ear s Farming:

There has been little discussion of the role of experience or years farming in the literature to
date. Christensen and Norris (1983) found that farmers with more experience were more likely to
adhereto traditional practices and therefore, lesslikely to adopt BMP's. Conversely, Pampel and van
Es(1977) concludethat yearsfarmingis positively related to the adoption of environmental practices,
but not to the adoption of commercial practices. Such evidence as existsisnot conclusive and amore
thorough investigation should be undertaken to determine the relative importance of this factor.

Management Skills

Little work has been done to assess the importance of this factor. Itsimportance will depend
upon the complexity of the soil conservation practice or technology being considered. In one study,
moreefficient farmers (as measured by the use of double cropping), and presumably more skilled, had
stronger intentions to adopt soil conservation (Earle et al., 1979) Zimmerman (1988) found that
innovators had significantly higher farm management shills (asmeasured by acomplexity index) than
agroup of randomly sampled farmers. In his discussion of possible modifications to the traditional
adoption-diffusion model, Nowak (1983) noted the importance of farm management skills in the
adoption of soil conservation practices. This is especially true, since conservation practices place
additional demands on farmers managerial skillsin an aready risky occupation.

Farm Size:

Earleet al. (1979) determined that larger farm size was associated with stronger intentions to
adopt soil conservation. Farmers with larger farms were more likely to adopt conservation tillage
(Bultena and Hoiberg, 1983), and early adopters of no-till farmed more land than nonusers (Carlson
and Dillman, 1986). Christensen and Norris (1983) concluded that farm size was related to the
importance farmers placed on conservation. Finally, Norris and Batie (1987) showed that farm size,
asmeasured by acreage cropped, wassignificantly and positively related to conservation effort for both
conservation expendituresin general and for conservation tillage acreage. They also noted that farm
size (and off-farm work which had a negative impact), was the only factor found to have the same
impact on conservation effort for the two categories of conservation practices they considered.

Although much of the research specifies a positive relationship between farm size and the
adoption of soil conservation practices, Culver and Seecharan (1986) state that there are differing
views among researchers. Christensen and Norris (1983) note that one study found no differencein
the adoption of soil conservation among farms of different sizes. Another study found farm size was
asignificant factor in predicting the adoption of commercia practices, but not environmental ones
(Pampel and van Es, 1977). These discrepancies may be related to measurement inconsistencies
mentioned earlier.
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Farm Type:

Culver and Seecharan (1986) have noted that farm type, as denoted by major enterprise, will
be important in the adoption of soil conservation practices because the ease with which the necessary
practices can be integrated into an existing operation will depend on the type of farm operation in
place. Christensen and Norris (1983) have stated that there is less adoption of BMP's for cash grain
farmsthan other farm typesdueto theinherent short-run profit goal of these operations. They also note
that thereislessadoption of BMP'sfor family farmsthan for non-family farms sincefamily farmstend
to be smaller and have less capital to invest (Christensen and Norris, 1983). Perhaps the most
significant findings are those of Ervin and Ervin (1982) who found that farm type (measured by
whether or not it was a cash grain farm) was not significant in the perception model of adoption. For
both the number of practices model and the conservation effort model, however, the type of farm was
significantly (but negatively) correlated with the adoption of soil conservation practices. That is, non
cash-crop farms were more likely to be conservers than cash-crop farms.

Farm Income or Financial Situation:

Several different, and therefore noncommensurable, measures have been used to define farm
financial situation. Measures have included net or gross farm income, growth of income over time,
debt level, capital available, and off-farm income. Measures of gross farm income are the most
common asit isthe easiest and least offensive to collect. Higher gross incomes have been shown to
be significantly related to the adoption of conservation tillage (Bultenaand Hoiberg, 1983; Smithers
and Smit, 1989). Similarly, Carlson and Dillman (1986) found that early adopters of no-till had higher
grossincomesthan nonusers of no-till. Grossfarm income has al so been positively correlated with the
perception of soil erosion problems, the perceived extent of the problems, and the adoption of soil
conservation practices (Green and Heffernan, 1987). Pampel and van Es (1977) found apositivefarm
financial situation, as measured by sales and by capital, significant in predicting the adoption of
commercial practices, but not environmental ones.

Lesscommonly used measures of financial situation have shown similar relationshipsasthose
mentioned above. Farmers whose income was increasing with time had stronger intentions to adopt
soil conservation (Earle et al., 1979). Less directly related to adoption are the conclusions of
Christensen and Norris (1983) that economic rank has a positive effect on acceptance of risks. This
conclusion is relevant to the adoption of soil conservation practices since there is aways a certain
amount of risk associated with the adoption of new practices. (see RISK below)

Norris and Batie (1987) used net farm income, debt level, and the presence of off-farm
employment as measures of farm financia situation. They found that net farm income was
significantly and positively related to conservation effort in general, but negatively related to
conservation tillage. Debt level was significantly and negatively related to conservation effort in
general but not significant for conservation tillage. Norris and Batie also found that the presence of
off-farm employment was negatively and significantly related to both conservation expenditures in
general and conservation tillage acreage specifically.
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Nowak (1987) noted that gross farm income is often used as a measure of "ability to invest"
in agricultural technologies. Although most researchers use this as ameasure of financial situation, it
is questionable whether thisis a suitable surrogate. While such a measure is nonethel ess an indi cator
of capital stock, given other considerationsit might be more appropriately termed 'potential to invest'.
Some suggest that grossfarm incomeis used because farmersare sensitiveto questionsrelated to their
net farm income. However, Norrisand Batie (1987) reported no difficulty collecting thisinformation.
A measure of net farmincomeand/or of debt level is, inour opinion, afar better indication of financial
health and ability to invest than gross farm income.

These results indicate that financial constraints are important for the implementation of
conservation practicesingeneral, whiletheadoption of conservationtillage tendsnot to be constrained
by either income or debt (Norris and Batie, 1987).

Farm Organizational Structure:

Thetypeof organizational structurein placewill, in part, influenceland management practices,
farm planning strategies, and goals of an operation. For example, avery different view of theland and
the farming businessislikely to occur between afamily and acommercia farm where there are often
differential priorities regarding the intensity with which the land is farmed. Few studies have
considered organizational structure asapotentially influential variable. Early adopters of no-till were
more likely to be a family corporation as opposed to a family farm (Carlson and Dillman, 1986).
Christensen and Norris(1983) noteanindirect effect of organizational structure on the adoption of soil
conservation practices. They concluded that the lower adoption of BMP'sfor pollution control among
family farms than among non-family farms occurred because they were smaller and had less
investment capital.

Risk:

Culver and Seecharan (1986) state that there is considerable uncertainty associated with the
costs and benefits of soil conservation measures. The amount of risk or uncertainty associated with a
farmer's immediate decision-making environment, affects the length of the planning horizon. When
uncertainty is low, planning horizons lengthen. The economically tolerable amount of soil erosion
declines rapidly as the planning horizon lengthens (Dickinson et al., 1987). This observation is
supported by Bultena and Hoiberg (1983) who found that those more disposed to accepting risk
(financial or other) were more likely to adopt conservation tillage. However, not only the attitude to
risk in general but also the perceived riskiness of the practiceitself in terms of yield and/or incomeis
important (Christensen and Norris, 1983). For example, no-till was perceived by most farmersto be
risky, according to Christensen and Norris (1983).

When Ervin and Ervin (1982) evaluated the importance of several factors in three different
model s of adoption, they found that risk was asignificant factor for the number of practicesmodel but
not for either the perception or conservation effort of adoption (Ervinand Ervin, 1982). Other research
has shown that favourabl e attitudes towards a proposed soil conservation program were related to the
perception that the adoption of soil conservation practiceswas not risky (Napier and Camboni, 1988).
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In addition to the risk and uncertainty encountered in the technical and biological realms, wherein the
techniques may not be well refined or the outcomes are uncertain, there arerisks associated with other
areas of one'slife. One might well ask whether the uncertainties of life are such that non-adoption of
soil conservation practices, for whatever reason, occurs because individual s have insufficient energy
left over to consider new things.

Awar eness or Perception of Erosion Problems:

Evidence from an Ontario survey of cropping, tillage and land management practices has
demonstrated that farmers are generally aware of existing and potential soil erosion, soil compaction
and soil structure problems on their farms (Wall et a., 1985). However their perception of the extent
and magnitude of erosion's effects are questionable. Approximately two-thirds of farmerssurveyedin
the Thames River basin of Ontario felt that farming activities played a minor rolein water pollution
problems and 95% felt that their present farm practices were adequate to control water pollution
(Thames River Implementation Committee, 1978). There appears, therefore, to be only a general
awarenessof land degradation problemsamong farmers. Thisisnonethel essanimportant observation,
since awareness of a problem is hypothesized by many to be the first step in the process of adopting
practicesto mitigate against the problem (Ervin and Ervin, 1982; Christensen and Norris 1983; Culver
and Seecharan, 1986; Green and Heffernan, 1987).

Whilethereisageneral awareness by farmers of broad impacts of agricultural activities, there
is evidence to suggest that they may not accurately perceive soil losses on their farms (Culver and
Seecharan, 1986; Smithers and Smit, 1989). Christensen and Norris (1983) found that there was a
general perception that problems existed, but there was hesitancy among farmers to admit that there
was any relationship between pollution in general and the situation on their own farmin particular. It
appears that farmers more accurately perceive soil erosion potential than the actual soil loss (Green
and Heffernan, 1987). Farmers tend to evaluate the problem of soil erosion by its effect on yields,
costs, revenues, profits (i.e. the on-farm effects). Since these effects are not immediately obvious, the
net result isthat farmersarrive at adifferent assessment of the extent of the problem than, for example,
government technical advisors (Christensen and Norris, 1983; Zimmerman 1988). It is only when
physical damage to the soil becomes a hinderance to machinery, or when yields decline, that farmers
often realize a problem exists.

Awareness of soil erosion problems has been shown to be positively correlated to the adoption
of soil conservation practices. Bultenaand Hoiberg (1983) found that farmers who were more aware
of an erosion problem were more likely to adopt conservation tillage. Ervin and Ervin (1982) found
that perception of soil erosion problemswas asignificant factor for both the number of practices used
and the conservation effort expended. They stated that perception of the problem enhances and
reinforces conservation effort. In other research, it appeared that farmers who perceived soil erosion
as arelatively serious problem had greater intentions to adopt soil conservation (Earle et al., 1979).
Though not a strict measure of adoption, favourable attitudes towards a proposed soil conservation
program were shown to be related to perception of soil erosion problems, an attitude that soil erosion
should have ahigh priority for action, and the extent of severely eroded land on the farm (Napier and
Camboni, 1988). Norris and Batie (1987) demonstrated that perception of soil erosion problems had
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a significant and positive impact on conservation expenditure in general, but had no significant
influence on the use of conservation tillage.

Green and Heffernan (1987) demonstrated a positive correlation between perceptions of soil
erosion problems and farm sales, erosion potential, and education. Perception of the extent of the
problem was positively correl ated with farm salesand total acreage, but negatively correlated with age
and education. Thisresearch approach waslimited sincethe authorsdo not appear to take into account
whether or not the farmers are already practising some form of soil erosion control on their farms.
Farm management history would affect perception of the extent of the problem.

Some research has shown that early adopters and nonusers of no-till had very similar attitudes
about soil erosion (Carlson and Dillman, 1986). There were also few differencesin their assessment
of the importance of certain factorsin controllingit. Usersof no-till had abroader perspective on soil
erosion problems and a better perception of its indirect impacts than nonusers. Not surprisingly,
Zimmerman (1988) found that innovators (those who participated in the Tillage 2000 program) were
more aware of soil erosion problems, and their perceptions were more accurate than a randomly
selected group of farmers.

The absence of soil conservation practices on afarm does not necessarily imply that farmers
are unaware or unconcerned about land degradation problems (Swanson et al., 1986). The same may
also be true for pollution problems. Rickson and Stabler (1985) found that where farmers were
concerned about |ake pollution, they were reluctant to pay for its abatement since they could not see
themselves as responsible. The authors concluded that farmers were constrained by their perception
and experience of soil erosion’'s contribution to the problem. If farmersperceivethat they have already
adopted conservation practices (e.g. conservationtillage), or perceivethat they do not have aproblem,
then attempts to affect their conservation behaviour may prove futile (Zimmerman, 1988).

Finally, in any discussion of the role of awareness or perception of aproblem in the adoption
or decision-making process the level of inquiry must be explicitly defined. Is it on- or off-farm
problems on which we are assessing the farmer's awareness and perceptions? Are the problemsthose
of soil erosion in general, or specific to the farmer's own farm? Is it non-point source pollution in
general, or isit off-farm pollution caused by the farmer's own farm practices? A differentiation must
be maintained between farmer's perception and awareness of soil erosion problems and/or nonpoint
source pollution in general and their perception and awareness of soil erosion problems on their own
farms and/or pollution caused by their farms.

Awar eness or Perception of Soil Conservation Measures:

As noted above, individuals make decisions about changing farming practices based on their
perceptions of the situation or the innovation at hand. The benefits of soil conservation practices are
not always clearly evident (Dickinson et al., 1987). Where clear assessments of costs and benefitsare
not readily available, itismoredifficult for individual decision-makersto devel op accurate perceptions
of an innovation and its potential impact on their operation.
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Farmer's perceptions of a practice can differ widely from its actual characteristics (Jones,
1967). Jonesaddressed theimportanceof the potential adopter'sperception of aninnovationin general
terms. Perceived characteristics of an innovation that affect adoption are:

1. socio-technical: degree of newness, perceived complexity, degrees of discomfort,
divisibility, visibility, compatibility with existing methods, and,;

2. socio-economic: costs and returns are not always perceived similarly by farmers and
socia factors may modify the importance of economic considerations or perceptions
of the advantages of adoption.

Research on the perception of practicesor innovations has been limited to date. What has been
done has demonstrated the importance of awareness and perceptions (positive and negative) of
innovations in the adoption decision-making process. An individual must be aware and reasonably
comfortable with an innovation and its basic characteristics before adoption can be seriously
considered. Christensen and Norris (1983) have suggested that a hesitant attitude toward mitigating
a problem is caused by limited awareness concerning the nature of the problem, and a lack of
awareness of available programs and options (practices or innovations) to address the situation.

Simple awarenessisirrelevant without an indication of whether one perceives the innovation
or practicepositively or negatively. Positiveviewsof possiblemeasuresfor the control of erosionwere
felt by Christensen and Norris (1983) to depend upon:

1 the practice's perceived effectiveness (which isafunction of theavailableinformation
about it, and previous experience with it by the potential users);

2. the perceived risksto yield and income of using the practice (e.g. no-till was perceived
by most to be risky over conventional practices); and

3. the perceptions of the benefits derived from use (which are not always understood).

They noted a tendency for soil erosion control measures to be adopted more for economic
reasons than environmental quality improvement motives. Decisions were based more on production
considerations than on those derived from a conservation ethic. Such conclusions raise policy
considerations as to whether voluntary promotion is a viable method of encouraging widespread
adoption of remedial measures where warranted.

Examples from current research support the above observations. Napier and Camboni (1988)
discovered that favourabl e attitudestowardsaproposed conservation program were positively affected
by farmer's perceptions of those practices. In particular the perception of risksassociated with practice
adoption were most significant. In other work, users of no-till were shown to be more likely to assess
(or perceive) no-till as requiring fewer inputs and earning greater net returns than nonusers (Carlson
and Dillman, 1986). No-till usersweremorelikely to have apositive assessment of no-till, and toview
it asaway to farm more efficiently.
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Caution must be exercised in any attempt to draw conclusions from statements such as the
above. For example, wasno-till actually morefinancially rewardingfor thesefarmersintheir particul ar
setting, or only perceived to be? Did these views about no-till develop before or after adoption of the
practice? In Zimmerman's work (1988), innovators were found not only to have a higher rate of
adoption of conservation tillage than the general farming population, but also a more accurate
perception of what conservation tillage involved. Again, this does not give us an indication as to
whether they perceived conservation tillage more accurately prior to adoption, whether this was a
factor in adoption, or simply the result of the adoption and continued use of the practices.

Negative experiences with conservation tillage and misconceptions about the economic
viability of technologies were related to indifferent or negative farmer attitudes towards soil
conservation (Sadler Richards, 1983). The Thames River Implementation Committee (1982)
concluded that in some casesthe most effective practicesfor controlling soil erosion werethosewhich
the farmer was the least willing to spend money on. This resistance to invest was caused in part by a
lack of understanding of the erosion and sedimentation process, as well as possible control measures
(Thames River Implementation Committee, 1982). They concluded that, under these constraints,
demonstrations of effective soil erosion control measureswere needed to avoid misconceptions about
the practices.

Much of the perception research conducted on the factors which affect the adoption or
decision-making process has assessed the farmer's perceptions of soil conservation practices, the
severity of erosion problems, whether they are doing something about it, and what they are doing. It
seems to us that perceptions of the innovation are at |east asimportant as the actual characteristics of
the innovation itself.

Attitude Towards Soil Erosion and Soil Conser vation:

Attitudes toward something are different than awareness about, or perceptions of theitemin
guestion. Knowledge about something isnecessary prior to having an attitudetowardsit, but questions
(in a survey, for example) which assess awareness or perceptions do not necessarily provide
information vis-a-visanindividual'sattitudetoward theitemin question. A person might perceivethat
asoil erosion control practiceis not economically justifiable, but this does not necessarily mean that
he/she will have a negative attitude towards the practice; as it may be the best solution available.
Similarly, aperson may have a positive attitude towards soil conservation and conservation practices
ingeneral, but may not perceivethe problems or solutions accurately. Conversely, it ispossiblefor an
individual to accurately perceive the extent of soil erosion problems and not care about them enough
to do anything about them (in other words, to have a negative attitude toward soil conservation).

There are many instances where attitudes follow from perceptions. For example, indifferent
or negative attitudes toward conservation tillage (which would affect adoption rates) were found
related to lack of education about the problem, misconceptions about the economics of potential
solutions, or negative past experiences with conservation tillage (Sadler Richards, 1983). Although
attitudes toward the adoption of soil conservation practices in southwestern Ontario were such that
fewer than one half of farmerswanted to adopt new practices, farmers indicated the most favourable
attitudes towards better tillage techniques and new or improved crop rotations when considering new
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practicesfor soil conservation (Wall et a., 1985). In other words, negative attitudesin one areado not
necessarily imply the same for others.

Napier and Camboni (1988) found that attitudestoward aproposed soil conservation program
were significantly influenced by a number of factors. Favourabl e attitudes were related to perception
of soil erosion problems, belief that soil erosion should have a high priority, belief that individual
farmers should not haveto internalizethe costs of soil conservation programs, and the perception that
the adoption of soil conservation practices was not risky. Conversely, those who believed that no one
had the right to tell them what types of farming practices they could use on their land held less
favourable attitudes to the program. Attitudes toward soil conservation practices, programs and
policies and to soil conservation in general are afunction of not only perceptions of the situation and
the options available, but also individual values and priorities.

Lovejoy and Napier (1986) observed that past efforts at promoting soil conservation focused
on the provision of information to farmersin an attempt to change their attitudes. They note, however,
that attitudes and behaviour are not perfectly correlated and suggest that there ought to be afocus on
behaviourial changein conservation programs. In caseswhere one's actions do not coincidewith one's
attitudes, it may be that there are other factors affecting one's ability to act on desires (Swanson et al.,
1986). " Constraints of onekind or another may prevent farmersor ranchersfrom behaving inamanner
consistent with their attitudes" (Lovejoy and Napier, 1986). Constraints may include farm structure
factors (e.g., access to land and capital), as well as structural barriers in the industry and society in
general (Swanson et al., 1986). An exampleof thissort of behavioural constraint comesfrom an Ohio
study whereit wasfound that farmers concerned about the environment were al so the most concerned
about the risk associated with the adoption items (Swanson et al., 1986). Though respondents had
favourableattitudestoward the environment, it may bethat their attitudesto risk inhibited the adoption
of practices which would reflect their environmental concerns.

From the above discussion it isimportant to realize that, while attitudes may influence some
behaviours, attitudes and behaviour do not necessarily correlate well. When thisistrue, measurement
of attitudes and subsequent attemptsto change them may belargely irrelevant exercisesand it may be
more rewarding to focus on behaviourial change and constraints directly.

Current Adoption of Soil Conservation Practices:

In southwestern Ontario, approximately one third of farmers have changed their tillage
practices in the past 5 years, the majority doing so for land degradation-related reasons (Wall et al.,
1985). The same study found that most farmers in the region also practised a crop rotation which
includes cereal s, acrop rotation which has some valuein reducing soil erosion from that which would
exist with row crops alone. Current use of soil conservation practices is a significant factor in the
adoption of other rotations.

Norrisand Batie (1987) found that the existence of a conservation plan was significantly and
positively related to conservation effort (asmeasured by expenditureson soil conservation). Similarly,
Christensen and Norris (1983) found that those currently practising some soil conservation were more
likely to adopt additional practices; as they seem to have the ability to see the need and have
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experience with the technology and the kind of results it produces (Christensen and Norris, 1983).
Conversely, Napier and Camboni (1988) found that farming practices currently in use were poor
predictors of farmer's attitudes towards a proposed conservation program. They add that this may not
all benegativesinceit may mean that thereisgood potential for new programsto involve farmerswho
are not currently using soil conservation practices.

From the opposite perspective, the fact farmers were currently using other conservation
practices was one reason for non-adoption of conservation tillage in a randomly selected group of
farmersin Ontario (Zimmerman, 1988). Thisdoesnot mean that farmersalready practising someform
of soil conservation view other measures negatively, but only that they may not consider additional
practicesnecessary when current onesarefelt to beeffective. If farmersperceivethat they have already
adopted conservation practices (e.g. conservation tillage) that have remedied asituation, when further
efforts are actually warranted incentives to change conservation behaviour may prove futile
(Zimmerman, 1988).

These observations indicate that those who have successfully adopted conservation practices
will bemorelikely to adopt other practicesin the future. Adoption of other practicesin the future will
depend, however, on the farmer's assessment of the need to do so which, in turn, depends on his/her
per ception (positive and negative) of his’her current use of conservation practices.

Community Attitudes About Soil Conservation:

Bultenaand Hoiberg (1983) found that those who perceived ahigh degree of local acceptance
of reduced tillage were more likely to adopt conservation tillage practices. In their final report, the
Thames River Implementation Committee (1982) noted the importance of local community
involvement in promoting and implementing measures to control nonpoint source pollution.
Community participation undoubtedly fosters positive attitudes on the part of individuals and
reinforces an adopter's self-image. Bultena and Hoiberg's (1983) findings are important in that they
show that the wider social context isimportant in the adoption/decision-making process. Thisis a
consideration which hasbeen largely ignored by most researchersin thefield of soil conservation until
recently. Thisisjust one example of the general lack of macro scale variables in soil conservation
adoption research.

Soil Erosion Potential:

Most research has demonstrated a positive relationship between the soil erosion potential of
afarmer'sland base and her/his adoption of soil conservation practices. Green and Heffernan (1987)
noted that the actual soil erosion potential of the land was significantly correlated with the perception
of the soil erosion problems, and the adoption of soil conservation measures. In another instance the
adoption of BMP's was more likely among farmers with steep-sloped land (Christensen and Norris,
1983). Bultena and Hoiberg (1983) found that those who farmed land with greater erosion potential
weremorelikely to adopt conservationtillage. Similarly, Ervin and Ervin (1982), found that potential
for soil erosion was significantly associated with perception of an erosion problem and conservation
effort expended, but not on the number of practices used.
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Contrary to these findings Norris and Batie (1987) found a significant, but negative, relationship
between the effort expended on conservation tillage and the potential for soil erosion. There was no
significant rel ationship between soil erosion potential and conservation expendituresin general. They
suggested that this negative correlation may point to a need to contact farmers in severely affected
areas directly if the severe soil erosion problems are to be solved.

Farm soil erosion potential, whether perceived or actual, and the degreeto which it isactually
a problem would intuitively be significant factors influencing the adoption of soil conservation
practices. However, these two variables are absent from a number of research reports.

Land Tenure:

Christensen and Norris (1983) reported that the majority of the literature indicates that land
tenure has an effect on soil conservation. Soil conservation practices are not employed as extensively
on rented land. Tenancy arrangements influence adoption of soil conservation since North American
leases rarely compensate tenants for improvements made, or penalize them for degradation (Culver
and Seecharan, 1986; van Vuurenand Y sselstein, 1986). The proportion of land rented by afarmer has
been found to be significantly and negatively related to conservation expenditures (Norris and Batie,
1987). van Vuuren and Ysselstein (1986) demonstrated that farmers managed their owned land
differently than their rented land. Rented land tended to be of lower quality and more in need of
ameliorative practices, yet less likely to receive upgrading practices. They concluded therefore, that
land rental has a negative effect on soil conservation and long-term productivity.

Like much of the research into factors affecting the adoption of soil conservation practices, there are
several pieces of work which report conflicting results. Earle et al. (1979) found that land tenure was
not significantly related to strength of intention to adopt soil conservation practices. Norris and Batie
(1987) found that there was no relationship between tenancy and the use of conservation tillage
specifically. They suggest that this was because conservation tillage was a profitable practice in the
study area when used properly. In another study, early adopters of no-till rented more land than
nonusers (Carlson and Dillman, 1986). In Canada, Smithers and Smit (1989) found a significant
rel ationship between increasing amountsof rented land and ahigher level of conservation practice use.
These authors suggested however, that thisrelationship was undoubtedly related to farm size. Findly,
Bultenaand Hoiberg (1983) showed that tenure status was not rel ated to the adoption of conservation
tillage. They found, however, that those who rent land were also those who were most disposed to
adopt reduced tillage dueto other personal factors. Thismay bethereasonfor the positiverelationship
between tenure and soil conservation in some situations.

Various criteriahave been used to measure the rel ationship between land tenure arrangements
and adoption of soil conservation practices. Some researchers have compared the use of owned land
with the same farmer's use of rented land. Is this the same as comparing the land use practices of
farmers with different proportions of the land they use being rented land? If the adoption of soil



conservationismeasured by the number of practicesused, or asthe use of aparticular implement, does
this carry much meaning compared to ameasure which accounts for the percentage of afarmer'sland
which is farmed with conservation methods? In land rental situations, little account is taken of the
impact of the proximity of rented land to a farmer's own home farm on his decision to use soil
conservation or cropping practices. Few North American studiesconsider tenure measurement beyond
nominal rental. Evidence from Australia suggests strongly that security of tenure rather than the form
of the arrangement is an important factor (Blaikie and Brookfield, 1987).

Theimpact of farmer'sland tenure circumstances on their use of soil conservation practicesis
inconclusive at present. There appear to be some strong interrelationships with other variables such
as age, education, and farm size which favour the adoption of soil conservation practices.

Kinship Relationships:

The relationship between the possibility of intergenerational transfer of property and the way
in which land is managed has not been well explored to date. Kinship is often simply measured by
asking individuals if they farm with a relative or not. This variable has been studied because it is
assumed that family ties support the expectation of an intergenerational transfer of property, and thus
apropensity for current operators to have alonger planning horizon for soil conservation. A recent
study in southern Ontario now raise doubts about this assumption (Smithers and Smit, 1989) where
40% of farmers indicated that they did not expect or want family members to become involved in
farming as a career upon their retirement.

One study noted that where expectations of intergenerational transfer existed there was a
positive and significant impact on conservation tillage acreage, but nonefor conservation expenditure
in general (Norris and Batie, 1987). Similarly, Carlson and Dillman (1983) reported a positive
relationship between kinship relationships and innovation and use of soil conservation practices, but
acknowledged the regional specificity of their findings. Contrary to these findings van Es and
Tsoukalas (1987) concluded that no relationship was evident between kinship and soil conservation
innovativeness and use. They found that kinship correlation was contingent upon a perception of soil
erosion as athreat to long-term soil productivity.

Motivationsfor Soil Conservation:

M otivationsareassumed to beanimportant factor influencing individual actionsand decisions.
There has been atendency in economic research to assumethat the only goal which individual s pursue
isthat of profit maximization and that thisgoal motivatesall decisions. Traditional adoption-diffusion
research does not explicitly define goals or motivational assumptions. In some adoption-diffusion
research, however, motivations are explicitly defined as a variable in the adoption decision-making
process. Nowak (1987) suggests that we cannot assume that the adoption of conservation practicesis
motivated by economicrationality alone. Green and Heffernan (1987) suggest that most studiesassume
that profit maximization or environmental concern arethe only motivating factorsfor farmers. Pampel
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and van Es (1977) found environmental concern to be an important motivational factor possibly
influenced by farmer's orientation to agriculture.

Threebroad classesof motivationsaddressed aregenerally: 1) economic, 2) environmental and
3) other. While economic motives have been the major research focus, they are not the only driving
forces behind soil conservation. Both Zimmerman (1988) and Carlson and Dillman (1986) found the
desire to improve soil structure, and to reduce or control erosion, were important motivations which
are not solely economic in origin. Norris and Batie (1987) noted that there was a difference in the
factors which were significant in their impact on conservation effort in general and on conservation
tillage specifically. Conservation tillage was a potentially profitable practicein the study area, unlike
the other conservation practices they considered. Farmer's motives need to be considered for the
adoption of each practice, since they may be different for each erosion control practice (Norris and
Batie, 1987), and, we might add, for different farmers too.

Other authors have examined cultural groups to gain insights into additional motives for
conservation behaviour (Stinner and Hesterman, 1988). Stewardship can also beamotivational factor
for some (Connolly and Hilts, 1987). They noted that motives may be either extrinsic or intrinsic.
Extrinsic motivation refers to that which is externally derived (e.g. by a government subsidy) and
requires continual reinforcement, whileintrinsic motivation comes from the behaviour or innovation
itself. They believe that intrinsic motivation is the most sure basis for the longer term adoption of a
specific behaviour since it results from someinternal conviction rather than the continued existence
of some external program or incentive.

Orientation to Agriculture and Farming:

Pampel and van Es (1977) measured orientation to farming as one of three possible
explanations of adoptive behaviour. For them, orientation to farming was measured as either a
"businessorientation” or a"way-of-lifeorientation". Their dataindicated that " orientation to farming"
was more significantly related to the adoption of different types of conservation practices than either
"psychological innovativeness' or "profitability orientation”. Taylor and Miller (1978) aso found
orientation to farming to be significantly related to the adoption of soil conservation practices. While
these findings suggest that orientation to farming is a significant factor in the adoption/
decision-making process, more adequate specification of the variable needs to be done before valid
conclusions can be drawn (Ervin and Ervin, 1982).

Availability of and Accessto Assistance:

Assistance to farmers can take many forms; financial, technical information and advice. The
availability of technical and financial assistance has an impact on the ability of farmers to do
something about the problems they face (Christensen and Norris, 1983). Farmers considering the
adoption of soil conservation practices reported that lack of available knowledge, assistance and/or
equipment was an important reason that they would not adopt such practices (Wall et a., 1985).

36



A key factor in many programs designed to promote the adoption and diffusion of agricultural
(and more specificaly, soil conservation related) innovations is the provision of information to
farmers. This information is designed to educate farmers about soil erosion problems and possible
solutions which are available via the adoption of particular practices. While production innovations
have received the most attention (e.g., Webster, 1986), it is surprising that more research has not been
doneinto the availability of and accessto information on conservation practices. Little has been done
to investigate the communication channels, by which such information is distributed and decisions
made.

Research has shown that the type and form of information isrelevant to adoption rates (Cul ver
and Seecharan, 1986). Lack of available knowledge (Culver and Seecharan, 1986) and access to
knowledge (Christensen and Norris, 1983) have been shown to reduce adoption of conservation
practices. Farmers considering the adoption of soil conservation practices reported that lack of
available knowledge, assistance and/or equipment were important reasons that they would not adopt
(Wall et a., 1985). The most important information channels for farmers who have adopted soil and
water conservation practices were personal experience, farm media (newspapers and journals) and
meetings (Wall et al., 1985) and not government.

The type of information access which a farmer has will depend upon his’her personal
characteristics and connectivity to communication channels (Jones, 1967). These communication
channels have been shown to be different for different categories of adopters (Jones, 1967). While
awareness may come through the mass media, decisive positive or negative influences to change
behaviour often arise through inter-personal communications. Role leadership is often diffuse in the
farming community, and subsequently hard to measure. Discussion of differencesin communication
channels for different categories of individuals exists, but is limited. For example, Blackburn et al
(1982) examined communication channelsfor small farmersin Ontario and found that thosereceptive
to farm improvements had utilized available information sources more than other groups.

Information programs have been instituted to motivate individuals on the basis of what has
been shown to motivate innovators. We wonder whether it might be efficaciousto tailor information
programs and use the communication channels which are of the most importance to similar groups of
farmers. Inthisway the needs and obstacl es of |ater adopters and laggards could be addressed (Roling,
1988).

Cost sharing, another common form of assistance, was found to be a significant factor in a
model which measured the adoption of soil conservation practicesin termsof conservation effort, but
not in model swhich relied on perception or number of practicesto measure adoption (Ervinand Ervin,
1982). Onthecontrary, Norrisand Batie (1987) discovered that the existence of cost-sharing programs
did not have a significant impact on adoption as measured by conservation effort. They question,
however, whether this was because the amount was too small to affect the affordability of the soil
conservation practices available.

Good technical advice can be animportant stimulusto adoption of soil conservation practices.
An Ontario study found that in some cases the main stimulus for farmers to adopt soil conservation
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practiceswasthe availability of good technical assistance (ThamesRiver Implementation Committee,
1982). These results suggest that farmers who aready have a favourable attitude towards good
stewardship practices, the control of soil erosion, and non-point source pollution, were willing to act
in alike manner when they were given advice as to how to do so.

Profitability of a Practice:

It is clear that the use (or non-use) of some practicesis economically motivated (Christensen
and Norris, 1983) since the presence of a favourable cost/benefit ratio has been shown to favour
adoption (Culver and Seecharan, 1986). Zimmerman (1988) stated that the cost of equipment, and
therefore, the profitability of the practice, was one reason given by a randomly selected group of
farmers for not adopting conservation tillage. In a survey of farming practices in southern Ontario,
most farmerswho were considering the adoption of soil conservation practicesreported that the reason
they would not adopt them was due to the perceived poor economics of the practices (Wall et al.,
1985).

Although thereisfairly conclusive evidence that the profitability of practicesis an important
factor in the decision-making process, what is less certain is actual profitability of various practices
and technologies. In research which used the SOIL EC model to assess annualized |ong-term costs and
benefits of farm practices, the net on-farm benefits of adopting conservation tillage were found to be
dightly negative in three watersheds in southwestern Ontario (Dickson and Fox, 1988). The
implication is that farmers are acting rationally in an economic sense when they do not adopt
conservationtillage. Using the same SOILEC model, Seecharan et al. (1985) concluded that in Ontario
and Quebec thereare somealternative cropping and tillage systemswhich yield comparabl e net returns
to the conventional system, but with atolerable level of soil loss. They point out, however, that the
lack of quantitative information with respect to the short and long-run economic costs and benefits
of soil conservation practices, vis-a-visconventional practices, isamajor contributing factor tothelow
adoption rate which has been observed. However, as Dickson and Fox (1988) note, yield reductions
will decline, potentially increasing profitability, as farmers devel op and refine the management skills
required to use conservation tillage effectively.

For practices which are profitable locally, it has been shown that their adoption was
significantly related to diffusion-type variables (Nowak, 1987). The samewas not found to betruefor
unprofitable practices. Similarly, in an area where conservation tillage was potentially a profitable
practice, adoption was not constrained by the samefactors asfor conservation expendituresin genera
(Norrisand Batie, 1987). Since conservation tillage was profitable, such variablesas erosion potential
and perception of the problem were not correl ated with the adoption of the practice (Norrisand Batie,
1987). It appears that the relative importance of the various factors which affect adoption and the
appropriate type of model to use may differ according to profitability.

The perception of the profitability of soil conservation practices affects the perception of the

problem aswell asthe adoption of soil conservation practices (Green and Heffernan, 1987). Giventhe
paucity of valid cost/benefit datafor various conservation practices, the ambiguity of theresultssofar,
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and the site-specific impact of soil conservation practices, it may be that a positive perception of
economic cost/benefit will affect farmer decision-making more so than the actual resullt.

Noteworthy is an observation related to the way in which many of the economic evaluations
are conducted. In most cases, the economics of certain components of a system have been evaluated.
However, as we pointed out earlier, sustainable agricultural practices are components of a system. If
conservationtillage, for example, isto be properly and adequately employed on afarm, thenthewhole
system must be adjusted to account for thisfact. Other inputs must be adjusted to their optimum level
under the alternative systemif afair assessment isto be made. In addition, asNowak (1988) indicates,
there are costs to farmers who degrade the soil to maximize production (or profits) which are not
contained in the standard economic analysis. This problem arises partly because it is convenient to
obtain and evaluate the costs of soil conservation practices, but it isnot so convenient to calculate the
costs of excessive erosion (Nowak, 1988). Assessing the profitability of asoil conservation practice
(or, better, a soil conservation system) is no simple task and there are many factors which must be
appropriately addressed.

Characteristics of Innovations:

INnovations possess characteristics that make them more or less likely to be widely adopted
(Rogers, 1983; White, 1985; Webster, 1986). These include, for example, the ease with which they
may be integrated into the existing farming system or the degree of individual effort (mental and
physical) required to master the item. Jolly et al. (1985) have provided some helpful suggestions for
distinguishing among thekey characteristicsof atechnology which may affect adoption. By classifying
them as either (1) direct superior, (2) direct inferior, or (3) indirect, oneisreadily able to predict the
likelihood of adoption. Inferior and superior are defined on the basis of whether or not net economic
benefits of the new technology are greater than the existing technology, while direct and indirect are
defined by where benefits occur (i.e. on-farm or off-farm). They concluded that, "when direct
economic benefits are absent, the economic and sociological models of adoption appear to break
down" (Jolly et al., 1985).

Thereisfar moreto the bundle of characteristics which make up atechnology than simply the
cost/benefit of itsuse. Dickinson et a. (1987), for example, notethat the managerial complexity of the
technology or set of practicesisan important factor in determining whether or not a practice or set of
practices will be adopted. We also suggest that the importance of this managerial complexity factor
will vary with education, ability, and experience of the user. Therefore, there is a need to relate the
characteristics of the innovation under consideration to the socio-economic characteristics of the
potential adopter. We would add that the perceived characteristics of the innovation are asimportant
as the actual characteristics of it.

Factors influencing the adoption of conservation tillage have been found to be different than
those for other conservation practices (Norrisand Batie, 1987 and Nowak, 1987). Theimplicationis
that the results of studies which group them all together cannot be generalized. Nor will an analysis
of the factors which affect the adoption of conservation tillage necessarily be valid for the adoption
of other conservation practices.
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The Larger Economic and Social Environment:

The microeconomic situation on the farm is affected to a large degree by the general
macroeconomic climateof the agri culture sector and the national and world economiesasawhole. The
larger economic environment, therefore, affects the adoption of soil conservation practicesindirectly
through its effect on the farm's specific economic situation. The same macroeconomic environment
will affect different farmersin different ways depending on specific personal and situational factors
which are exogenous to the larger economic and social environment.

The organization and structure of the agricultural industry dictatesthe behaviour of farmersto
some extent (Swanson et al., 1986). Tax policy, farm support programs and the agricultural treadmill
arebarriersto soil conservation. Constraints of onekind or another can prevent farmersfrom behaving
consistently with their attitudes (Lovejoy and Napier, 1986). During periods of uncertainty in the
industry, farming decisions are often made for the purpose of maximizing short-run profits (Swanson
eta., 1986). Therefore, when the agricultural economy or the economy asawholeisinflux, especially
on the downward side, the adoption of practices which affect the long-term sustainability of the farm
isnot as critical asis achieving short-run survival.

Thecharacteristicsof society play aroleinenvironmental degradation (Blaikieand Brookfield,
1987). For thisreason, it isdifficult to solve environmental problemswithout addressing the structural
issues as well asthe individual ones. To date, little empirical work has been done to investigate the
role of structural factors in the adoption decision-making process. Batie (1986), Lovejoy and Napier
(1986), Norris and Batie (1987), and Swanson et a. (1986), for example, have made a major
contribution by highlighting these macro variables as a vital research direction.

ASSESSING THE RESULTS

From the preceding discussion it is evident that an array of factors has been considered by
researchers to describe and explain reasons for the existence of land degradation problems, factors
influencing the decision-making process of farmers and affecting the adoption of soil conservation
technologies, and reassess why soil conservation practices are not more widely used. As an example
of the variety of definitions and measurement criteria used, we offer the following list. Among the
research we have reviewed, researchers have studied the adoption of:

- soil conservation;

- no-till;

- minimum tillage;

- conservation tillage as opposed to conventional tillage;

- Best Management Practices (BMP's) as opposed to traditional practices; structural
erosion control measures,

- non-structural erosion control measures;
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as defined/measured by:
- intention to adopt;
- number of conservation practices used;
- use of a particular practice;
- ownership of an implement or set of implements;
- amount of residue cover left on the soil surface -- actual or perceived;
- problem recognition or perception;
- attitude towards soil conservation or conservation practices,
- expenditure on conservation practices,
- conservation effort, as measured by the effectiveness of soil erosion control; and
- amount of pollution control achieved.

Each researcher or group of researchers has defined the problem of land degradation or soil
erosion somewhat differently, studied a different combination of factors or variables, and arrived at
different, sometimescontradictory, conclusions. Thechallengeisto decipher, interpret, and apply these
resultsto gain acomprehensive understanding of factors affecting land degradation and soil erosion.
Only in this manner can progress be made in finding solutions to problems associated with land
degradation generally, and soil erosion specificaly.

Variationin methodol ogy hasproven problematic. First, because policy-makersand extension
personnel have different perceptions of the factors which influence decisions than farmers, the
adoption of BMP's by farmers has been hampered (Christensen and Norris, 1983). The same applies
to the entire range of practices which are available for farmers to control soil erosion and land
degradation. Whileindividual practicestend to havedifferent characteristics, studiestend to aggregate
soil conservation practices together when measuring the adoption of soil conservation. Differing
characteristics of soil conservation practicesare not aproblem in and of themselves, provided that the
factors which affect their adoption are similar. However, it has been demonstrated that the factors
influencing the adoption of conservation tillage were found to be different than those for other
conservation practices (Norris and Batie, 1987). The implication of these findings is that results of
studieswhich group all conservation practicestogether cannot be generalized. Conversely, conclusions
reached from the analysis of the factors affecting conservation tillage alone may not necessarily be
applicableto the adoption of other conservation practices. Nowak (1987) obtained similar resultsfor
profitable and unprofitabl e practices. What requires consideration iswhether there are similar sorts of
differences between other conservation measures.

Previousresearch hasfocused on diffusion-typevariableswhich describethe potential adopters
of an innovation. According to Rogers (1983), these include a variety of socio-economic
characteristics, personality variables and a person's communication behaviour. The previous section
included alarge number of socio-economic characteristics, but none of the otherslisted by Rogers. It
also seemed that those approaching the problem of land degradation and soil erosion from an
adoption-diffusion or sociological perspective concentrated on how the various socio-economic
characteristics influence afarmer's awareness or perception of soil erosion problems. Awareness of
the fundamentals of no-till was found to be generally good. Lacking was assistance for adapting the
technol ogy to specific situations (Carlson and Dillman, 1986). Culver and Seecharan (1986) concluded
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that, while awareness was an essential precondition to the adoption of soil conservation practices, it
must be such that soil conservation is viewed as a priority. The recognition of a problem isthe first
stepin adoption (Culver and Seecharan, 1986), but other factors must be considered aswell. Financial
ability to take action is also important (Culver and Seecharan, 1986), and was included by Rogers
(1983), but has been largely ignored by most who have used an adoption-diffusion approach. For the
most part, gross farm income has been used as a weak proxy.

There is more to promoting the adoption of soil conservation practices than generating
awareness in the farm community alone. Norris and Batie (1987) showed that perception of the
problem is necessary for adoption to take place, but since use of conservation tillage was found to be
negatively related to erosion potential not all who have a problem will seek to do something and may
need to be encouraged personally. They aso concluded that there appeared to be significant financial
constraints to the adoption of conservation practices in general, but not for conservation tillage
specifically. They posit that soil conservation policy will need to be flexible to accommodate the
diversity of farmers and their conservation needs if programs are to be effective.

Perhapsit would be well to ask whether it is that the solutions are not economically viable or
that the motives people have (or that we are promoting) are inappropriate for a sustainable, soil
conserving agricultural system. The assumption of most economic analysis (and the implicit
assumption of most adoption-diffusion analysis) is that individual s throughout society are motivated
by profit and we therefore promote and eval uate behaviour based on how it contributes to this goal.
Thisis an assumption which hasfailed to recognize other goals, be they parallel or alternate. Do we,
by thetype of analysiswe undertake, and the kind of recommendationswe make, promote a particul ar
goal or mative for action? Perhaps we ought to consider promoting (or at least accommodating or
conducting analysisbased on) other goal sy/motivesfor action which are consistent with an ecologically
sound, and therefore sustainable, agricultural system (not only among farmers but among society at
large as well).

Researchers have had a considerable range of success at statistically accounting for the
observed variation in the independent variable (some measure of the adoption of soil conservation).
How does the amount of variation explained by the models which use diffusion-type variables differ
from those which use or include other categories of variables or factors?

Earleetd. (1979) wereableto explain 80% of thevariationin predicting adoption/nonadoption
of soil conservation with afunction based on diffusion-type variables. They were measuring intention
to adopt and not actual behaviour. Do the two coincide? Some have found that thereisnot avery good
correlation and others have found that even when farmers say they have adopted soil conservation
practices, they are not necessarily employing them effectively. Another example of a model using
diffusion-type variablesis found in the work of Napier and Camboni (1988). Their model explained
22% of the variation using diffusion-type variables. We wonder, however, how this would compare
to asimilar model using other variables. Given the amount of unexplained variance in this type of
model, Swanson et al. (1986) concluded that personal and farm characteristics alone were inadequate
to explainthefrequency of useof conservationtillage. Pampel and van Es(1977), using diffusion-type
measures, were better able to predict the adoption of commercial practices than environmental
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practices. These results suggested that the traditional adoption models left out factors which are
significant for the adoption of environmentally beneficial practices.

In response to these sorts of limitations, Norris and Batie (1987) developed a model which
explained 79% of the variation for conservation in general and 89% for conservation tillage. This
model had both economic and social (diffusion-type) variables. They seem to have much more
successfully explained the amount of observed variation as compared to the work of Napier and
Camboni (1988). Theimplication isthat modelswhich have included only typical adoption-diffusion
type variables are less successful than models which are more comprehensive.

Ervin and Ervin (1982) have commented on the innovation-diffusion research done by two
research teams in particular (Pampel and van Es, 1977 and Taylor and Miller, 1978). These studies
found orientation to farming to be associated with the adoption of what they refer to asenvironmental
practices, reflecting the non-commercial nature of environmental practices. Economic or commercial
orientation is a variable related to the adoption behaviour of individuals in the adoption-diffusion
model of Rogers (1983). Pampel and van Es (1977) found that farmers tended to be innovative with
respect to commercial practicesor environmental practices but not both and that the significant factors
were different for the two groups of practices. For commercial practices, capital, farm size, farm sales
and education were significant, but not years farming and land rental. Only years farming was
significant for environmental practices. However, Ervin and Ervin (1982) are of the opinion that the
measure of orientation used in the two studies was not ideal. Ervin and Ervin (1982) state that results
using diffusion theory areinconclusive. Their opinionisthat part of the problem isthat thetwo studies
had inadequate measures of monetary incentives, farming orientation and physical need for soil
conservation.

The problem of adequate specification of variables was recognized and discussed by Nowak
(1987) and Norris and Batie (1987). Many previous studies have had significant limitations in their
approach (Norris and Batie, 1987). Norris and Batie are of the opinion that most models of farmer's
conservation behaviour only analyze one aspect of the conservation decision process. UnlikeErvinand
Ervin (1982), they grouped many typesof conservation practi cestogether without considering whether
or not they were viewed to be the same by farmers. Few studies have included the actual erosion
potential of the land asadecision factor although it is undoubtedly important in the adoption decision
and in the amount of effort that will be put into conservation by afarmer.

Thework of Ervin and Ervin (1982) included the development and testing of a model which
included factors other than the ones traditionally studied by those with an adoption-diffusion
perspective. They found that economic factors were moreimportant in explaining the adoption of soil
conservation when adoption was measured as conservation effort than when it was measured as the
number of practices used. However, a subgroup of economic factors did not exert strong statistical
effects (Ervin and Ervin, 1982). They found that different factors were important for non-structural
erosion control measures (such as contouring, minimum tillage, and crop rotations) than for structural
measures. The importance of education and perception was noteworthy for non-structural measures
(Ervin and Ervin, 1982). They suggest that non-economic variables, other than those included, could



be significant, for example, personal valuestoward soil conservation deriving from family, ethnicity,
and/or religion (Ervin and Ervin, 1982).

Nowak (1987) notes that both economic (farm-firm) and diffusion (information) factors are
important in predicting the adoption of soil conservation practices. He feels that insights from
soci oeconomi ¢ research ought to hel p thosewho usethe economic model and whotend totreat farmers
as ahomogeneous group. In his opinion, soil and water conservation practices cannot be treated as a
unidimensional technology. He found, for example, that diffusion type variables were significant in
explaining the adoption of conservation tillage (aprofitabl e practicein the study areahe used), but not
unprofitable practices. Nowak's findings did not explicitly support those of Pampel and van Es(1977)
who concluded that diffusion conceptsdid not apply to conservation practi ces, but agreed that thetenor
of the findings confirmed that different factors are important for different types of innovations.

If we are to understand the decision-making process related to soil conservation technology
there must be precise definition of model assumptions and measurement variables. The measurement
of factors affecting the adoption of soil conservation practicesis not only afunction of the problem
itself, but isinfluenced by social and economic factors aswell (Green and Heffernan, 1987). Most of
the research using the traditional adoption model overlooks this consideration. It aso overlooks the
problem of transition from one farming method to another. In the adoption of sustainable agricultural
practices, of which soil conservation practices are a part, one of the factors which has not been
considered at all in the research is the transitional difficulty faced by farmers. It is likely that the
difficulty which change presents will play arolein the adoption/decision-making process since there
are better and worse ways to make the transition to good stewardship practices.

Finally, thereisavariety of adoption situationswhich are possible, according to Jones (1967).
These situations are: (1) voluntary/optional, (2) by directive, (3) by coercion, (4) within existing
groupings, and (5) formation of new groups. Jones list is not comprehensive and emphasizes the
ingtitutional environment. There are other adoption situations which are afunction of other aspects of
the external environment. In discussing the factors which affect the adoption of soil conservation
practices we must keep in mind that the situations will differ and the factors which are important in
one situation may not be in another. Whatever model is specified and factors are included "research
techniques must be sophisticated enough to distinguish critical differences in the nature of the
technology aswell astheinstitutional context, physical setting, and farm-firmfeatures’ (Nowak, 1987,
p.218).



SUMMARY

At the beginning of this chapter we listed Jones (1967) grouping of the factors which have
been studied. Several of his groups of factors have not been adequately addressed as to their rolein
the adoption of soil conservation practices. Our assessment is presented below.

1. Situational Characteristics Fairly complete discussion.

2. Personal Characteristics Fairly complete discussion

3. Sociological Characteristics ~ Not well discussed.
Socia participation has been dealt with to some extent in

papers which recognize the importance of media contact
and involvement in farm organizations as important
characteristics of those who are more likely to adopt.
Social statusis not mentioned.

4. Socio-psychological variables Vauesand goalsonly discussed in terms of orientation to
farming, and then only in alimited way. Attitudes fairly
extensively discussed, but not motivations.

5. Nature of the Community Limited to discussion of the economic environment and
constraints. Some discussion of community attitudes and
adoption levels (Bultena and Hoiberg, 1983) and
government institutions, and their possible policy
conflicts.

Finding thefactorswhich are significantly different between adopters and non-adopters of soil
conservation practices is not the same as finding what it is that determined whether one adopted a
practice or not. The adoption-diffusion model suggests that adopters and non-adopters (or later
adopters) aredifferent, andinfluenced by different factors. Therefore, aprogram to encourage adoption
which works on the factors which were significantly different for innovators and early adopters may
be of little use to members of the other groups (RAling, 1988). In the literature on adoption of soil
conservation practices there is imprecision in describing adopters and non-adopters in that the
distinction in the adoption-diffusion model between innovators, early adopters, early mgority, late
majority and laggards (Rogers, 1983) isusually overlooked. Can these categories be used to design a
program to improve the adoption rate among the community in general, beyond simply showing that
innovators and the general community are different and therefore need different programs if the
adoption of soil conservation practices is to be assisted effectively? Can these factors properly be
referred to as factors affecting adoption, as they are in most of the literature, or ought they to be
thought of asfactors associated with adoption? If viewed asfactors associated with adoption, they can
be helpful in predicting the likelihood of adoption, but they are not necessarily determining factorsin
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the decision to adopt. Isit, perhaps, better to recognize that all farmers are not innovators, and won't

ever be. Getting the innovators to adopt is easy, it is the others to which we must turn our attention.
Therearevariousways of understanding the decision-making processof individuals. Programs

which seek to promote the adoption of soil conservation practices must see that potential adopters:

1. are awar e -- of the problem itself and that a solution exists;
2. have afelt need -- for a solution to the problem;
3. have a commitment -- to seek a solution to the problem;

4, have the capacity -- to effect the solution (if not it will be ineffectively implemented
or aborted -- capacity is defined in terms of skills, knowledge, dollars, and influence
on individuals and institutions) (Korsching and Nowak, 1983).

These can be seen as the key elements or stepsin the decision-making process from the point
of view of the decision-maker, whether they are an individual or group. In other words they are the
necessary conditions for adecision to be made to adopt a practice, group of practices, or a particular
perspective or philosophy. Each of the various factors which have been discussed in this and the
previous section, whether at the micro or macro scale, have an effect on one or more of these key
elements in the adoption/decision-making process of an individual or group.

Thediscussion of macro or structural variablesislargely absent from the preceding discussion.
To date, there arefew, if any, concrete research findings showing their importance. Rather, there are
the beginnings of discussion asto their possible importance in the adoption decision-making process
and some fairly well-developed policy suggestions which take them into account implicitly, if not
explicitly. Thereis, in our opinion, a need to directly and explicitly evaluate the importance of this
group of factors (or thisdimension of the groups of factors) in aresearch framework. Thisprocess has
begun with the work of authorslike Batie, Lovejoy, and Napier. We see this as an avenue well worth
perusing in future research while not neglecting the valuable and complementary findings of much
previous research work.

Many government policies designed to encourage the adoption of soil conservation practices
by farmers have been formulated based on the results of research presented in this chapter. In the next
chapter wereview the main policy approachesto soil conservationinlight of insightsgained fromthis
chapter.
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CHAPTER FIVE

CONSIDERATIONSIN POLICY DESIGN FOR SOIL CONSERVATION

It is apparent that past approaches to reducing off-farm impacts of soil erosion have not met
with wide success. It is obvious to us that arethinking of past approaches combined with the genesis
and refinement of new perspectivesis requisite to efficient and effective control of off-farm impacts
of soil erosion. The purpose of this chapter, therefore, isto review the implications of recent insights
gained from research on factors affecting the adoption of soil conservation practices and propose
recommendationsfor enhancing the design and effectiveness of soil conservation policies. Following
traditional policy paradigmsfor soil conservation, asizeable portion of theliterature has been devoted
tothemesof education, assistance, andincentive programs, reflecting the extensive use of voluntaristic
prescriptions. Less has been written on the areas of targeting, cross-compliance and regulatory action
which reflect more the macro-structural perspective.

POLICY OPTIONS

Anestablished precedent existsfor publicinterventionintheagricultural sector. Governments
are therefore limited in how they can respond to problems of soil erosion. While a range of policy
optionsfor intervention exists, trade-of fsbetween optimal policy effectivenessof any intervention and
a general concern for public welfare must be evaluated before action can be taken. Regulation of
individuals, for example, might prove the most effective way of curbing soil loss and thus off-farm
impacts but, given the status quo, may not be the most acceptable. Below we provide acursory outline
of the major existing policy options available and discuss their applicability for implementation.

Education and Demonstration Programs:

Historically, the most common public intervention has been education programs which were
initiated to combat |and degradation and promote the use of soil conservation practices. Past programs
have focused attention on raising awareness of the visible aspects of severe gully erosion and other
degradation problems rather than the more common but equally serious sheet and rill erosion. The
impact of this strategy, according to Nowak (1983), may have been to foster a false impression that
gully erosion is the only erosion. This may have given farmers afal se sense of security and affirmed
the use of poor practices in areas where dramatic erosion was not evident.

Regardless of possible detrimental impacts, education has greatly contributed to fostering
genera awareness of soil degradation problems. Education effortsinthefuture might moreeffectively
be tailored to individual farmersto dea with problems on THEIR farms (Norris and Batie, 1987).
Green and Heffernan (1987) have noted that education aloneis not enough to change behaviour asthe
ability to perceive the existence and extent of a soil erosion problem is also affected by social and

47



economic factors. We have previously noted that such factors are generally not accounted for in the
traditional adoption-diffusion model, and yet, this paradigm has formed the basis of most policy
rationale.

Some farmers tend to overestimate the amount of residue left on their fields (Zimmerman,
1988). Because crop residue is often the criterion used to define conservation tillage, both their
perception of theneed for additional conservation practices and assessment of conservation effort and
effectiveness will be inaccurate. If no ongoing degradation is perceived then future conservation
information and education programs will not be relevant to farmers (Zimmerman, 1988).
Consequently, for various reasons, not all farmers who have a problem will perceive it and they may
therefore have to be approached directly/specifically about it (Christensen and Norris, 1983; Norris
and Batie, 1987), something which government programs generally do not make allowance for.

Littleinformation is avail able to guide adopters al ong the adjustment path when new systems
of production areintroduced (Jolly et al ., 1985). Information on system profitability may not be valued
by a producer wanting to know what the initial steps to changing practices should be. Since change
is arisky business, especialy if taken in large increments, it may prove to be helpful to break the
transitional process down into small, manageable pieces which can be implemented sequentially to
reach the desired goal (Van Patter et al., 1989).

It has been said that a picture is worth a thousand words. This is certainly true in the
implementation of soil conservation practices. The most effective measures of soil erosion control
need to be demonstrated so that farmers can see and understand exactly how it is that they work to
control the process(ThamesRiver Implementation Committee, 1982). Itisimportant to carefully select
farmers who are to participate in the program if a farm demonstration program is to be effective.
Innovators (as defined in the adoption-diffusion model) may prove to be so outside the mainstream
of the farming community that the majority of farmerswill not follow them, while the early adopters
may prove to be the ones who will be really helpful in communicating with the general farming
community. Most of us learn from our peers better than we do from someone whom we perceive to
be different from ourselves. Demonstration farms have been used as one means of farmers being able
to learn from other farmers.

Unless cost-sharing is acomponent of programs, the effectiveness of education and technical
assistance efforts will be limited by the financial resources of a farmer. Similarly, cost sharing
programswill beineffective wheretherequisite human capital isalso limiting. Korsching and Nowak
(1983) observed that farmerswith theleast management ability weretheleast likely to find educational
programs acceptable. They add that these arethe very same people which these programsaretypically
aimed at (the laggards in the adoption-diffusion model). Therefore, if education and technical
assistance programs are to be effective, they will have to be oriented to the needs and abilities of
smaller producers. Whilethispoint iswell taken, we question whether it isfair to assumethat it isthe
small-scale operators who have limited skills and management abilities.



Financial I ncentives and Assistance;

Historically, financial incentives have had little impact on the adoption of soil conservation
practices(Christensen and Norris, 1983), which begsthe question whether dollar allotmentshave been
adequate. To the contrary, the Thames River Implementation Committee (1978) found that farmers
who were most willing to cooperate in a subsidized program to promote the adoption of soil
conservation practicesto control water pollution were also those who were the most willing to pay for
the cost themselves anyway. It may bethat the effectiveness of incentive programsvariesfor different
typesof soil conservation practicesor for different typesof adopters(i.e. innovators). Norrisand Batie
(1987) concluded that there appeared to be significant constraints to the adoption of conservation
practicesin general; therefore, financia assistance ought to help improve the adoption rate. However,
for conservationtillage, whichwasdeemed aprofitablepracticein their study area, financial assistance
was not found to have a significant impact on the effort expended on conservation tillage.

In Ontario, where the cost of reducing soil loss can be significant, financial assistance may be
required to facilitate the adjustment process (Seecharan et al., 1985). Dickson and Fox (1988) and
Prato (1987) present strong argumentsfor publicintervention through anincentive program. A subsidy
sufficient to cover the increased cost to the farmer of adopting soil conservation practices (such as
those provided by the Land Stewardship Program in Ontario) would result in an off-farm benefit to
society of approximately twice the amount of the incentive (Dickson and Fox, 1988). In addition,
direct costs to farmers would decline with increased experience. However, the most efficient and
equitable form and financial composition (i.e. who pays and who benefits) of any particular
intervention mechanism, for example, tax credit or direct subsidy, is still a matter of debate (van
Vuuren, 1986). The impacts of any particular policy instrument will be variable to the farmer and
society and the choice will depend on a priorization of objectives. However, Bohl (1987) has shown
that by examining on-farm costs and benefits alone, there is no policy instrument that could be used
to successfully encourage land conservation efforts.

If the number of applicationsis any indication, the Land Stewardship Program in Ontario has
beenwell received by farmers. Despitethis success some concerns have been expressed about soil 10ss
eligibility criteria. Funds have been allocated proportionately by row crop acreage across counties
irrespective of the nature of land degradation problems or their potential contribution to
nonpoint-source pollution. In someareas|ow soil erosion levelssignificantly impact on the watershed
due to the proximity of farms to watercourses. In other areas of the province, soil erosion is much
greater and has a significant impact on crop yields, but makes little or no contribution to off-farm
pollution levels. To date soil erosion reduction objectives have not been indicated, but if they are to
effectively reduce erosion and pollution, soil loss eligibility criteriawill need to be set for different
regions and situations.

Asfunding for this program islimited, not all farmerswho apply will benefit. While this may
not be popular in the short term, the long-term benefits may be the demonstration effect to
neighbouring farms. Perhapsthe greatest impact on conservation behaviour from this program will be
due to its administrative structure. The Land Stewardship Program isinnovative in that projects and
funding alocations are administered primarily by local committees composed of farmers. Thisisthe
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first timeto our knowledge that such an arrangement has existed in Canadian agriculture. It has been
suggested that farmers are only in this program for the money and that they will return to profit
maximizing practiceswhen the programisterminated. Wearemore optimistic and seethat the benefits
of experience with different practices and equipment, aswell as self-image pressures associated with
peer supervision will only enhance and promote responsible land management practices on the farm.
Conservation practices place additional demands on afarmer's managerial skillsin an already risky
occupation (Nowak, 1983). While the use of good stewardship practices may result in a secure and
productive farm future, there are nonetheless considerable risks in the short term associated with
experimentation and adoption of soil conservation practices. Policy has not addressed risk attitudes
of farmers to any degree (Ervin and Ervin, 1982; McSweeny and Kramer, 1986). When a
recommended soil conservation measureis not adopted by an individual, it may not be due to lack of
intent but rather be controlled by uncertainty. Asgovernment has donewith the production component
of agriculture, policy must be designed to reduce short run risk associated with changes in farming
practicesif stewardship of resourcesisto result in the long run. In this manner longer-term planning
horizonscan be promoted. These considerations should be orientated to thevarious stagesof afarmer's
need and adoption experience.

Targeting:

Where the concern about soil erosion and other forms of land degradation arises out of water
quality concernsit isimportant to give priority to those areas which are highest in both gross erosion
potential and terrain transport capacity (Thames River Implementation Committee, 1982). Targeting
refers to the policy or practice of directing funds or program benefits toward those areas with the
greatest need rather than equally allocating funding among all regions.

If the on-site and off-site damages from land degradation and soil erosion were coincident
targeting would be greatly simplified (Ribaudo, 1986), but responsibility for off-farm damages is
nonetheless difficult to attribute to a particular source (Manning, 1988). The use of on-site criteria
alone for targeting erosion control efforts in the United States would mean that only a few of the
regions which are important in terms of off-site erosion damages would be identified for targeting.
Therefore, where on- and off-site damages are not coincident and off-site benefits are significant,
inefficient allocation of public resources will occur (Ribaudo, 1986). Ontario's Land Stewardship
Program has alocated funds proportionately by percent row crops in each county. While thisis a
somewhat improved method over universality, because soil and management characteristics were not
evaluated, it is unclear whether funds were delivered where they were needed most.

Cross-Compliance:

Cross-compliance for soil conservation is a policy option that makes the receipt of benefits
from other agricultural programs contingent on the adoption of soil conservation practices or
participation in conservation programs. It isreported to be viewed favourably by farmersin the United
States (Christensen and Norris, 1983) and Canada (Focus Group, 1988. personal communication). The
provisionsof the 1985 Farm Bill inthe U.S. included across-compliance requirement for thefirst time
in history.
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Cross-compliance, like targeting, arises from a desire to affect behaviour directly and is
supported by studieswhich comefrom thealternative, macrostructural perspective (Batie, 1986). There
have been afew studies done to date which assess the pros and cons of cross-compliance (Harrington
et a., 1985; Batie and Sappington, 1986; McSweeny and Kramer, 1986). Some concerns have been
raised as to its effectiveness should the commodity program benefitsit is tied to decline (Batie and
Sappington, 1986). Similarly, operators who do not participate in the commodity programs will not
feel the impact of a cross-compliance program and many of them have the more erodible lands
(Lovejoy and Napier, 1986).

To date there are no cross-compliance programs in Canadathat we are aware of. However, a
recent survey of farmersin southern Ontarioindicated that cross-compliancewas preferred rather than
direct regulatory intervention (Focus Group, 1988. personal communication). There are, however, a
number of income stabilization and risk reduction programs administered by Agriculture Canada
whichwould easily lend themsel vesto conditionsof cross-compliance. Theseinclude; crop insurance,
farm improvement loans, and the tree distribution program of the Prairie Farm Rehabilitation
Administration, in addition to the Agricultural Stabilization Act and farm property tax rebates.

Landlord-Tenant Agreements:

Many farmers who rent land from others for production purposes do not manage the land the
same as that which they own. As the mgjority of lease arrangements are arranged annually and
verbally, renters are generally insecure and uncertain about continued access to these lands. Several
studies have suggested the importance of appropriate leasing arrangements so that tenants are ableto
benefit from soil conservation practices which they implement (Christensen and Norris, 1983, Derr,
1987, Norris and Batie, 1987, and van Vuuren and Y sselstein, 1986). A recent study in Canada
suggested conservation leases as one means of inducing responsible practices on highly erodibleland
(Duff, 1987). Although there are no binding provisions in Canada that require conservation leases a
number of organizations do so on their own. For example the Upper Thames River Conservation
Authority rents out approximately 2,000 acres of agricultural land each year. Tenants must commit to
abinding farm plan specifying crop types and management practices to be utilized (Fish, 1989).

We see conservation |eases asaviableway to achieve some soil conservation goalsin theshort
term. This would be particularly attractive for government agencies who rent out agricultural land.
Little agricultural research in this area has been undertaken to date. However, some valuableinsights
might be gained from the experiences of organizations such as Wildlife Habitat Canada and Ducks
Unlimited who regularly engage in binding conservation agreements with landowners.

Regulation:

The regulatory approach to reducing land degradation has been shown to be unpopular with
farmers in the United States (Christensen and Norris, 1983 and Korsching and Nowak, 1983) and
Canada (Smithersand Smit, 1989; Focus Group, 1988. personal communication). Moreover, arecent
Canadian study hasdemonstrated that such an approachiseconomically infeasibletoimplement (Bohl,
1987). A precedent existsintheindustrial and manufacturing sectorswith pollution regulationsfor the
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curtailing of individual actions in the agricultural sector; and has been incorporated into the revised
AlbertaSoil Conservation Act. Thisact hasprovision for theenforcement of penaltiesfor careless soil
management causing excessive erosion. The structure of agricultureis being intensified toward large
capital intensive holdings. For purposes of definition, many farms could now be considered as
industrial. Batie (1986) asksthe question: Why should farmersbetreated any differently than any other
businessintheir treatment of the environment? Thefarming community isgenerally cognizant of these
attitudes and, in Canada at |east, would move to self-regulation over legidlative control.

POLICY INSIGHTS

Most farmershave very clear views on acceptable ways governments may beinvolved in their
decision-making. Thisis particularly true in the United States. Christensen and Norris (1983) found
that the attitude of farmerstoward government involvement varied individually; however, asagroup,
farmersgenerally preferred policieswhich allowed them to retain flexibility in their decision-making.
They were opposed to soil loss limits, possibly due to concerns about equity as the financial burden
would be greater for those who have greater soil 1oss problems. Farmers also disliked mandatory
programs which do not provide some form of cost-sharing, but were much more likely to accept
regulationsif they were administered by local government. Conversely, K orsching and Nowak (1983)
reported that farmers were more amenable to government involvement in soil conservation than in
other areasand that they preferred government policieswhich allowed themto keep their independence
by not being compulsory.

In Canada the central policy thrust has been on improving adoption rates of soil conservation
practices (Culver and Seecharan, 1986). Financial and technical assistance measures (education and
incentives) are preferred to penalties and regulations. The adoption process is complex and dictates
that a variety of program instruments be used. Selecting program instruments which consider
individual variability in socio-economic attributes should result in higher adoption rates (Culver and
Seecharan, 1986). Policy, therefore, needs to be flexible so that it can be applied in a variety of
situations (Christensen and Norris, 1983). Given the physiographic and sociologica mosaic of the
Canadian landscape, an array of mutually supporting policieswill be required to implement effective
soil conservation programs (Seecharan et al., 1985). Various policy proposas must be evaluated on
the basis of equity, cost, complexity of administration, and the difficulty of targeting (Culver and
Seecharan, 1986).

The nature of government assistance may have to vary depending on operator and operation
characteristics. Research comparing theimpacts of avariety of factorson soil conservation has shown
factors significantly associated with the use of conservation tillage are different than for other
conservation practices (Norris and Batie, 1987). Pampel and van Es (1977) warned that experience
gained in the promotion of commercial innovations may be a poor predictor of the adoption of
environmental innovations. We notethat voluntary compliance strategieswhich promote the adoption
of practices in the area of environmental quality must carefully consider the characteristics of the
innovationsthey promote. Ervin and Ervin (1982) haveidentified an important theoretical distinction
between the number of conservation practices used by farmers and thelevel of their soil conservation
effort. They fedl that if the goals of policy areto reduce erosion on farmland then one should ook into
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the factors which influence conservation effort aswell asthose which influence the adoption and use
of conservation practices.

Lovejoy and Napier (1986) have observed that attitudes and behaviour are not perfectly
correlated. Consequently, working solely to change attitudes (through the provision of information,
for example) would beinsufficient to combat soil erosion/land degradation problems. Thefocusshould
be on effecting behaviourial changes. Undoubtedly "constraints of one kind or another may prevent
farmers or ranchers from behaving in a manner consistent with their attitudes", as previously noted
(Lovejoy and Napier, 1986:306). It is the reduction of constraints affecting behaviour upon which
governments must turn their attention in order to reduce soil losses.

Most past government soil conservation policy has not incorporated insights from previous
research. For example, programstend to be universally applied evenif it is quite apparent from much
research that a more selective approach would be more effective (Ervin and Ervin, 1982; Korsching
and Nowak, 1983; Kernsand Kramer 1985; Harrington et al ., 1985; Napier 1987, Roling, 1988). While
this appears equitable and therefore, politically popular, it nonetheless ignores the heterogenous
composition of farmersand farming communities. K orsching and Nowak (1983) have discussed why
this variation has been ignored by government. First, conservation policy generally is based on the
assumption that all potential adoptersact rationally; however, rationality can be defined and assessed
ecologically, economically, or socialy. Policy usually assumes economic rationality, which implies
that a net benefit from the implementation of the practice must be sufficient to overcome a negative
net benefit to assure adoption. Secondly, itisassumed that all farmershave equal accessto knowledge
and information. Finally, it is assumed that individuals act independently, unaffected by their social
system. Theseassumptionstend to minimizecritical differencesamong thefarming popul ation thereby
reducing effectiveness of public policy.

POLICY BARRIERS

Despite a recognition of the potential severity of the impacts of eroding soils, wide spread
solutions at all levels (regional to national) have only begun to germinate. Thisis particulary truein
the Canadian context. Nonetheless, some significant steps are under way, for example, the Land
Stewardship Program (L SP) and the Soil and Water Environmental Enhancement Program (SWEEP)
in Ontario, and the revised Soil Conservation Act in Alberta. Given current federal involvement in
agriculture in Canada, a coordinated, comprehensive strategy should be developed to address land
degradation concerns. However, there are a number of barriers and conflicts at the policy level that
have constrained, and will continue to inhibit, solutions.

Throughout this paper numerous limitations of approaches attempting to derive solutions to
soil erosion problems have been highlighted. Manning (1988) has synthesized somemajor constraints
to a comprehensive federal response to soil conservation in Canada. These barriers include;

1) limitations in perspective, spatialy, temporally, and disciplinarily;

53



2) gaps in evidence on the nature and extent of damage and impact;
3) difficulty in identifying causation and assigning responsibility;

4) reaching consensus on remedia measures,
5) fragmentation of soil conservation responsibilities and objectives; and
6) overall institutional fragmentation in goal setting and short-term planning horizons.

We would lengthen this list to include possible policy conflicts. There are a number of
government policieswhoseinfluence may mitigate against |and stewardship practices (Pidgeon, 1984;
Bond et al., 1986). For example, numerous subsidies and stabilization programs administered by
Agriculture Canada, by reducing risk to farmers, have the potential to not only promotethe continuous
cropping of certain crops (e.g. corn and soybeans) but also encourage production on marginal lands,
thereby potentially increasing soil erosion in these areas. In any integrated approach to land
management at afederal level, inconsistenciesin policy and program objectives should be corrected.
Finally we question the basis of policy decisions. Specifically, concern is expressed on the criterion
by which policies are designed and evaluated. Policy must be accountable, and the most convenient
measure of accountability is the dollar. Decisions can be precisely evaluated on the dollar amounts
expended and the net dollar value received by constituents. This paper has demonstrated the need to
incorporate non-economic considerationsin policy goals, decisions and evaluations. However, "new
ideas are hard to integrate with existing institution because the older institutions were manifest in
relationships that wore a path across the landscape, known to the participants by heart" (Rodd and
Wright 1985:14).

STRATEGIC DIRECTIONS

Lovejoy and Napier (1986) have proposed some specific conservation strategies which are
consistent with the sociological insights gained from previous research. These suggestions are based
on arecognition of soil erosion having predominantly social rootsrather than technological ones. This
perspective therefore focuses on HOW soil conservation decisionsare made. Their suggestionsare as
follows.

1. Develop programs which reduce macroeconomic and macro-social constraints on
farmers or which implement solutions within them.

2. Effectively coordinate programs among various level s of government and institutions
involved in soil conservation.

3. Evaluate carefully the type of information provided to clients and the means used to
disseminate it. Since farmers are a heterogeneous group with varying socioeconomic
characteristics information sources which are suitable to one group may not be to
another nor may one form of mediareach all groups. Farmers also have varying needs
and abilities. Thereisaneed to focus on creating action on soil conservation, since our
goal isto alter behaviour and not attitudes al one. We need conservation peoplewiththe
necessary skills to do this (more than technical knowledge).



Conservation professionals must know who their clients are, whom they are helping,
whom they are protecting (whether it be farmers from themselves, consumers from
future food shortages, water users, or other government units from sediment damage,
etc.). The answers to these questions will affect programs, targeting, etc. and need to
be found before strategies to address the problems are devel oped.

Facilitate cooperation by including local citizens in decision-making. This makes for
amore successful program.

The observations of Korsching and Nowak (1983) and Pharo (1982) are also helpful for the
design of programs of planned change be they educational or regulatory in nature. For such programs
to be potentially effective Korsching and Nowak stated that adopters of the soil conservation
practice(s) must:

1.

2.

be aware of the problem itself and that a solution exists;

have afelt need for a solution to the problem;

have a commitment to seek a solution to the problem; and,

havethe capacity to effect the solution. If not, it will beineffectively implemented and

likely abandoned. Capacity can be measured in termsof skills, knowledge, dollarsand
influence.

Soil conservation practicesare often considered simply aseconomicinputsinto theagricultural
production process. Land stewardship and soil conservation are, however, particular philosophical
approaches to agricultural production. The producer who holds to these perspectives will weigh the
various input options differently (or at least will consider some additional factors in the
decision/evaluation process) than the predominant agricultural perspective in North Americatoday.
The agricultural industry as an institution operates primarily in amanner that we feel isinconsistent
with long-term stewardship goals. With these considerations in mind, government policy needs to
reduce barriersto the adoption of good |and management practiceswhere desire exists and to educate
others on the merits of such endeavour.
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