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Abstract

Relevant research solves problems, and solving problems in present day agriculture and
natural resource management increasingly involves drawing on knowledge from a range of
disciplines. The mix of disciplinary knowledge appropriate to answer questions depends on
the nature of the problem at hand. Research resource constraint means that there are trade-offs
between the number of relevant cases which can be included in an analysis and the
disciplinary breadth and depth: brought to bear on each case. Thus there is a continuum of
-~ research methods from traditional agricultural economics dealing in a shallow way with large
numbers of cases and drawing on a narrow range of disciplinary knowledge, focussing on a
few features of each case, to the classical business management approach which typicaily
_deals with few cases and draws on a wide range of disciplinary knowledge to analyse
complex systems in depth. The latter approach, commonly called the case study method, has
“a useful role in natural resource economics research. Attention to thevsuiical questions
concerning design of the analysn., can enhance considerably the value of the output of case
studies. ‘

‘ Introduction

Casa stud y methods are frequmtly employed across a wide range of SOéial SCience disc’iplines
Within these ﬁelds they have long been regarded as both a legmmate and pOWerfnl way of
exploring research and policy questions. For many reasons, not least the imperatives and
rewards of specialisation, agricultural economists have generally favoured econometric
- techniques dealing with a narrow range of information covering a large number of cases
relating to the issue in question. The hope is to derive some general conclusions about some
aspect of a large number of cases, investigated in a narrowly disciplinary and relatively
shallow way. By comparison, the case study method involves exploring fewer examples at

greater depth. The aim of explanatory case studies, as distinct from exploratory and




deccnpuve ones, is to investigate a small number of operating systems from many angles and
in depth, to obtain insights mto the likely impacts of changes to different but similar systems,

We would argue that once accepted as a legitimate research approach, case studies can be
employed by agricultural economists to make a valuable contribution to research and policy
development. The discounting of the case study method has generally taken two forms. On
the one hand, case study research has commonly been seen as an ‘casy’ option that may be
useful for teaching purposes, but otherwise inferior to surveys because of limited ability to
provide substantive insights beyond the particular case. That is, there is a widely heid
prejudice against the apparent ability to generalise beyond single or, at best, from a limited
array of cases. On the other hand, the case studies that have been carried out with appropriate
disciplinary breadth and depth are generally regarded as being complicated, messy and, all
things considered, simply too hard to carry out and meaningfully use. However, while there is
a fair element of truth underpinning the latter vnewpmnt it does not fully explain why the
technique is largely ignored i in agricultural economics yet widely used inother disciplines,

In this paper, we outline the nature of case studies, their strengths in comparison to other
techniques, and provide some examples of the type of research for which they are most
appropriate. The ability to generalise from appropnately designed case study r%earch is also
discussed, in particular the fundamental difference in generalisation from case studies
(analytical generalisation) as opposed to that from statlstlcally-based techniques (statistical
generalisation), ;

However, in order to successfully generalise from case studies, the true nature and role of
case study methods needs to be better appreciated and their conduct pursued with no less

diligence and rigour than other empirical research techniques. In particular, the design phase

- in case study research is critical to their successful conduct, and is 4 topic of central concern
to this paper. It is illustrated by reference to one of two case study prOJects that are currently

being developed by the authors which are mcmporated within the socio-economic component
of the National Remnant Vegetation Program being jointly funded by the Land and Water
Resources Research and Development Corporation and the Environment Australia
Biodiversity Group. The example case study project is centred on livestock grazing
management, and its effects on production and conservation performance in the grasslands
and native pastures of southern New South Wales and northern Victoria. The second project

{which is not discussed in this paper) has a similar focus but is located in the sub-tropical

woodlands of southern sub-coastal Queensland. The project case example is used to illustrate:
the various phases in the case study design process, from theoretical specification of the

issues to developing tests for vahdlty and rehabxlity

Issues in choosing a method for our projects

The policy problom

The extensive grasslands and woodlands of Australia have major degradatmn p:oblems whwh
are of concern from both a production and a conseivation viewpoint (¢.g, Tothill and Gillies
1992, Depariment of Environment, Sport and Territories 1996). The problems vary from
region to region. While from an economist’s wewpomt, there may be msutﬁclent Wlsmﬂ



about the extem and 'location of the problems, the sucntiﬁc community 'and poliuy-makers are '
maJor programs are now in place in an attempt to addre$s thc problems (e g Land and Water
Resources R&D Corporation Remnant Native Vegetation Program, Environment Australia
Biodiversity Group “Save The Bush” Program). From a general production viewpoint, the
major problems involve loss of vegetative cover (especially from perennial grass species),
soil organic content and physical structure decline, and other elements contributing to nutrient
and water cycling, as well as intrusive problems such as salinity, acidification and erosion
(e.g. McIntyre and Mclvor 1996). From a conservation viewpoint, there are relatively few
 grasslands and woodlands that can still be characterised as natural ecosystems, and those that
remain have a conservation significance well beyond their size. These remaining areas are
subject to many influences (e.g. clearing, weed invasion, over-grazing) which will lead to
their loss or to irreversible degradation. Grassy woodland ecosystems are undcr-xepresemed‘
in formal reserve systems (e.g. national parks, conservation areas), and this situation is
unhkcly to be redressed (financially, politically) within the foreseeable future. Moicover,
there is a genuine doubt concerning the effectiveness of attempting to preserve such
representative ecosystems within a formal reserve system anyway (e.g. McIntyre 1994).

- The policy problem arises becau:e bio-physical, social and economic aspects are inter-related
~ (e.g. Harrington, Wilson and Young 1984). The consequences are manifest in bio-physical
terms but also in effects on farming practices and farm viability. The causes are primarily
socio-economic in character but, once set in train, the changes in bio-physical processes take
on a life of their own. The solutions will depend on scientific research, but the possible
outcomes, liow they are to be achieved and the pace of achieving them will be greatly
influenced by socio-economic factors and the action of many individual land resource
managers, To really understand the likely impact of new technologies, policy initiatives
and/or external developments (e.g. climatic change, market changes, trade developments) on
pitterns of resource use that may impact on conservation values, the decision-making
processes of individuals and the rich context within which this occurs needs tc be better
understood. One issue or harrier to real progress, however, remains the belief (rationally
grounded or otherwise) that community conservation objectives are necessarily in conflict
- with production objectives of both individual land managers, if not the community itself (e.g.
Department of Environment, Sport and Territories 1996). Despite the obvious resource
management and policy implications, the underlying reasons for this perceived conflict
remains largely un-researched.

Some important condidortﬁo*ns fOr resource mamc"omiont'mnrch.;

* In addressing land resource management problems, issues of scale are jmportant, from the
viewpoint of both ecology and economics (e.g. Harrington, Wilson and Young 1984, Brown
and MacLeod 1996). Farmer decisions about either exploiting or conserving remnant
vegetation are typically made at the whole farm enterprise level, Howcver, most agricultural
R&D (including agricultural economics assessment of trial data) is conducted at smaller

scales (e.g. plots, land classes and occasionally paddocks) and, thereby, fuils to address the

context within which such decisions are typicaily made. Extension of the results of such R&D ,
are, non-surprisingly, typically piichcd at the same inappropriate scales exacerbeiing
technology transfer failure problems (MacLeod and Taylor 1995) To successfully uddmess
problems in land use decnsxon-making, an obvious smnmg point is to gct the sclle ngbL Wt‘




would argue that this implies a detailed understanding of the wholc property resource
sttucmrc, management (technological) systems and the socio-economic context of the

managers (e.g. age, dependants, mlerest, affordability, beliefs). Addrcssmg these issues are, in
tum, believed to hold the key to improving adoption of sustainable grazing managemcnt (eg
MacLeod and Taylor 1995),

A research method which Supp()ﬂs the concept of exploring both underlying processes and
context is clearly required (e.g. Pettigrew 1985), Conservation management research will
ideally seck 1o combine cross-sectional (what's happening now across a range of cases) and
Iongﬂudmal (is it stable over time) elements. This is because the context for conservation on
farms is unlikely to be uniform or static over time or space. For example, a farmer may base a
given decision on present levels of wealth, current prices, policies or understanding of the
- government of the day, As these variables can readily change, so does the decision context

~and, therefore, the likely decisions made and their consequent outcomes. Studies which

effectively address these changes are important.

~ The key questions concerning management and the context within which the technical
parameters of management are Jaid down must be included in these studies. For example,
preferences, attitudes, social mores, opportunity values for farm labour and natural or
manufactured resource endowments that underpin much decision-making. These are
commonly ignored or assumed away in technical efficiency studies, which increasingly
underpin a re-emerging intercst in benchmarking and best practice in land resource
- management (e.g. Clark and Filet 199'4)‘

The management of remnant native vegetation will largely depend on farm-family goals,
Farmers have fairly complex choice functions (¢.g. Cox and Ridge 1997, Dunn ef al, 1996),
which are not open to simple study or assumptions of rationality (e,g profit maximisation).
{dentifying policy solutions to remnant vegetation conservation requircs that these complcx :
choice functions be addressed, Social research has a roi¢ here, but these projects also require
an economic approach that is capable of providing managerially meaningful results. In order
to more fully understand the nature of decision-making processes or the impact of different
policy initiatives on such processes, these projects need to go beyond “what” questions, or the
two logical derivatives of “kow many” and “how much” (Yin 1989) (e.¢. ABARE LandCare
questions). Research methods which can address the more mtcrestmg “why” and “how”
questlons of cons~vyation management are needed,

R&D projects addressmg land resource managcment issues now typlcally seck to mclude an
extension component, For exaniple, all of the major industry funding agencies presently
requirc a formal statement of how candidate projects will be structured to increase the
likelihood of effective adophon of the results. A problem remains, however, that conservation
- management R&D is notorious for generating failed expectations about effective action on
the ground by significant numbers of decision-makers (e.g. Pampel and Van Es 1977,
Vanclay and Lawrence 1995, MacLeod 1997, MacLeod and Shulman 1994, 1996, MacLeod,
Shulman and Taylor 1996). Rather than agricultural economics simply vacating the field, we
believe that it is necessary to develop and anploy rescarch methods which will ensure that
J:‘e otherwise important :nsnghts of economics are actually useful, as mdlcated by wide
-adoption.



The nature of case studies
What are case studiu?

Case studies and the case study method have traditionally been hard to explore because of the

limited theoretical and applied treatments they have received in the past. Generally, the
Spccmhscd textbooks on experimental methods and design have either ignored the method or
confused it with a topic or field to which they have been applied (c.g. cthnography. A key
failing has been to critically define the technical features of case study strategies that
specifically distinguish them from other research strategies (e.g. surveys, histories,
experiments). Were these technical features better understood, then the role and power of
carefully conducted case study research would be better appreciated and, hopefully, mili’scd

This defi cuency has partially bem redressed, in recent times, through (amongst othm) the
efforts of Robert Yin, a leading scholar in the domain of case study research theory and
practice in the social sciences (e.4. Yin 1981a, 1981b, 1983, 1989, 1993). Yin (1989) has
argued that much of the “bad press” enjoyed by case study methods typically stems from poor
definition of case studiss as a research strategy. Through his writing, teaching and research,
~ he has sought to provide a clear definition of case study methods, clarify their role and

appropriateness within the potential aray of empirical strategies for addressing research
~ questions, and promote rigour and discipline into their conduct, :

Yin (1981a) provides a technical definition of a case study as an empirical inquiry that:
1a)  investigalesa contemporary phenomenon within its real-life confext; when

(b) thc boundaries between the phenomenon and comcxt are not cls,arly evident; and in
whlch v

(c) muIi:pIe sources of evidence are used,

The italics are our own emphasus Management of remnant vegetation is a comemporary
phenomenon within a farming context and is, therefore, subject to many and various
influences (e.g. price levels, availability of feed on other paris of the farm, available family
labour etc.). The boundary between managcmem of a tract of remnant vegetation
(phenomenon) and the whole farm (context) is often difficult to distinguish. For example,
while an examination of typical farm records may provide useful information on stocking
intensities and a limited array of practices on different parts of a property, they are rarcly
collected at a resolution sufficient to distinguish revenues and costs attributable to euch part
of the enterprise on which rational assessments on resource allocation between conservation
and production might be based. Moreover, the majority of landholders may not place much
significance on remnant or native vegetation, simply sceing it as part of the total bundle of
resources with which to make land use decisions. Finally, the combination of phe

and context are unique on each farm and, moré widely, for each resource use ieclsuon ‘
pmblem confronting resource managers and policy makers, '

Othier research approaches typically handle contcmpomeous data and phenomies
relationships with limited effi icacy or eﬂimency. For example, classic experimental procedu



is to divorce phenomena from context through “controlied” environmental conditions. While

traditional survey methods arguably might be employed to explore both phenomenon and

context, they typically seek to limit the number of variables canvassed. This, however, limits
 their insights into context, which may be critical to the research qucsmon being explored.

An unpommt distinction needs to be made between case study methods and the gencral
domain of qualitative research, Part of the perception of case study methods being “soft” lies
in the mistaken categorisation of the method within the more general domain of qualitative as
opposed to quantitative research. Without wushmg, to denigrate the use of qualitative research
methods, which can generate powerful insights into resource use decision-making processes
(e.g. Pettigrew 1985, Patton 1990), the “qualitative-quantitative™ delineation has little bearing
on choice of empirical research approach (Yin 1989). Case studies can be conducted entirely
on the basis of quantitative data collection and analytical techniques. Therefore, while case
studies frequently rely on the collection and analysis of quahtatwe data, this is not a
necessary sharactemtxc of the muhod :

~ Beyond their research role, case studies arc a vehicle that can be readily used for the

dissemination of useful extension material based on agricultural economics rescarch. In
seeking to establish sustainable grazing management systems, managers appear more readily
convinced by demonstrations of practical success implemented at the whole pr(.perty scale
(MaucLeod and T aylor 1993, 1995), o

Choosing between case studies and other techniques

Yin (1989}, while recognising considerable overlap between the characteristics of various
empirical methods, sugg,est'; that a choice between ihc.m might more rauona]ly be made
against three conditions; viz:

{a)  the type of research question being 'poscd:‘
(b)  the extent of control a rcsearc‘her has over actual behavioural evcnté; and
(e)  the degree of focus on contemporary as opposed to hul(mcal events.

‘The first condition really boils down to the slmple “who, what, where, when, why and how”
questions on which research is typncally focused. While any of these questions can be handled
by most res=arch approaches, this i is accomphshed with varying degrees of efficiency. For
example, “who”, “what” and “where” questions might be best addressed through surveys or
historical accounts The more interesting (from our perspective) “how” and “why” questions,
which are explanatory rather than exploratory or descriptive, are well addressed by case study
methods. However, other methods such as formal experiments and hisforical accounts are
aiso often employed to address this type of research question and so Yin (1989) suggests the
second and third conditions provide the ncccssury dnscnmmatlon

Fistorical accounts are best used where ihcrc is no scopc for control over or insight into —
contemporary events. Experimants, to be useful, require an ability to control and manipulate
events in a direct, precise and systematic fashion which rarely can be accomplished beyond
laboratory condmons Ym (1989 1993), therefore, ndcnnﬁes an approptiatc mchc for case



study methods in research situations which deal with contemporary events in which
behaviour of the people or systems at the centre of the research problem cannot be
manipulated. This role is also supported by two investigative techniques (sources of
evidence) that are of limited use to other methods - direct observation and systematic
interviewing. These techniques can be usefully applied to other sources of evidence (c.g.
documents, archival materials, surveys etc) to provide the multiple sources of evidence that
are the third technical characteristic of case study methods (previous sub-section),

Muiltiple sources of evidence, and the case study method, are important in researching
farming systems because they are gcncrally acknowledged to be complex, and their
performance is influenced by many purposive and ad hoc manzgement decisions. This occurs
within a context of many ill-defined or poorly understood feed-back loops and considerable
uncertainty, Controlling such systems with an aim of deﬁmng the contribution of various
factors (e.g. native grassland) is very difficult, especially in the presence of limited
information about the functioning of the plant-animal intetface. Dynamic processes and
change are also characteristics of farming systems, and the case study method can capture the
key clements of these processes in a way that other techniques either cannot or do so poorly.

Genaralising from case studies - analytical versus statistical generalisation,

A substantial area of concern. confusion and criticism concerning the use of case study
methods revolves around the issuc of their “representativeness™. That is, the ability to
generalise the study findings beyond the immediate case from which they were derived. It is
in this context, in particular, that the case study method has eamned an image as representing a
“poor substitute to a well-conducted survey. However, this stems from a mistaken
understanding of the method and the fundamental difference between generalising to theory
(analytical generalisation) - a property shared by case studies and most experimental methods
~ of natural sciznces - and generalising to populations (statistical generalisation) - the focus of
ali survey and the majority of cconometric methods (Ym 1989, 1993) ‘

C?ontmumg to see case studics within the context of “samples” is a mistake and a root cause
for failure in the usefu! application of the method. Individual cases are not sampling units in
any strict statistical sense. The correct context for generalising beyond immediate case -
findings is that of theory development and generalisation to theory. Similar to classic
scientific experiments (whose gencralisation is rarely queried), valid case study design will
ideally be based on a well-grounded theory and set of propositions to be tested by the case.
The findings are then generalised to that theoretical base according to the ensuing degree of
support the empirical findings provide to the testable propositions. The use of testable
‘theories and rival theories supports this process, which Yin (1989) likens to level one
inference, which is the underlying basis of most laboratory and field experiments in the
agricultural sciences, If the empmcal findings support the theory, or better support a rival
theory, progress is made in theory development, Case study methods are pll‘tlcullﬂy '
important in expanding knowlcdge of theoretical propesitions and hypotheses in those
situations where (a) the context is important and (b) events cannot be mlmpnllted as m a
¢lassic experiiment (Yin 1993),

It f‘ollows that cont' dence would ordinarily increase as the empirical ﬁndmgs are also found
to apply to multiple cases, consnstcnt with the theoretical context from whlch the ﬁm case



was drawn (i.c. analytical geuerahsatlon) In the same vein, the use of multiple case smdlcs
(like their direct analogue of multiple experiments) can enhance the analytical gencralisation
process through replication, especially when the empirical findings of the additional cases
support a given theory while contradnctmg a well justified rival theory. The use of multiple
cases should not be confused with increasing “representativeness™ of “samples” which applies
to statistical generalisation logic (Jevel two inference - sample to population) - already argued
10 be inappropriate to case study methods, :

Why the case s(udy apprbach was chosen

For our work with valuation and management of remnant vegetation, the case study approach

was sclected because of the critical role played by issues of both process and context that
underlic the central questions being addressed, That is, questions of how and why and against

what hackground or within what environment decisions are made concerning sustainable

management of native pastures within an extensively grazed grassland or grassy woodland

context. Hance both projects aim to understand the farm system - what the technology is and

how it fits (in the existing farm layout, the farming system, into* management’ - age, interest,

affordability, beliefs). The insights of this ecological and economic R&D should produce

policy recommendations to promote the ﬂustamable management of thcse pastures for

canserVatmn and producnon. :

Neither a sample survey or a modelling exercise can adequately capture the essence of
management, the monetary and non-monetary goals, the family income needs, the
characteristios of each land type on the farm efc. A case study can do this, albeit with limited
information for mmany aspects. The case study can also utilise a range of sources and cross-
check results o ensure validity, In order to obtain a picture of feed availability, the grassland
economics project will draw heavily on farmer records and memory for stock movement
between paddocks over 12 months, Other sources used to double-check this will include
rescarch trial data, observations of district farmers and site inspections by agronomists, The
rich insights of case studies, which involve extensive dialogue with decision-makers is argued
to aliow for specifying and disseminating potential solutions that are feasible both
opcrauonally and economlcally

 Phases of case study research - the importance of sound design

Once a problem or issuc has been selected for research, all research is conducted in phases
that typically, but not always, follow a general sequence of establishing a research dcslgn, o
collecting the data, analysing it, and reporting the findings, Case study research is no
dlffcrcnl. These phases are now considered,

" Research design

Rcsearch design is the vchncle through which the data collected in any study or expenmcm
and the conclusions are necessarily linked (Yin 1989). All empirical research is driven by
some form of research design which is either explicitly stated or, at least, implicit from
observauon of the actual conduct of the research@ In the latter casc, when desllns are poorly
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thought through (or even ignored), the quality of th@ rescarch and general valxdity of the

 ensuing conclusions is open to challenge, Case study rescarch is no exception and seems to be

particularly vulnerable to problems of poor or limited formal design. Many researchers
selecting a “case study approach” seem to commence data collection without adequately
specifying their proposed method or giving serious consideration to the design - possibly
under the belief that case studies are an exploratory tool that precedes some more formal
experiment or survcy if anything “interesting” emerges (Yin 1989). This is unfortunate logic,
as we are here arguing that case study methods are valid research tools in their own right and
are not merely pre-cxperiment explorations (although they can be). Therefore, to be
suceessfully applied, the critical design phase must be well-conducted and adequately
specified (Yin 1993). ‘

The key to establishing a good research design for case study-based research (or any research
methodology for that matter) is to follow a logical process of linking data to objectives,
conclusions fo data and. thereby, linking objectives to conclusions. In following such a
process, Yin (1989) identifies five components or elements of a case study research des;gn
that are pamcularly imporiant. These are as follows:

(m Pn,scntmg a clear and adequate apecxf cation of the theoretical issues and, frOm ﬂns,
the propositions that underpin the study.

(2)  Clearly delmmg the umt(s) of cmalysw, mcludmg pms:ble subwumls if these ate
" warranted

R

{3)  Deciding on the appropriate number of cases to explore within the study.

»

(4)  Clearly specifying the selection criteria for choosing the case studies.

. (54 Choosing an appmpriaw and cfrecﬁ,ve data collection and analysis strategy.

. " (6)  Developing appropriate tests to ensure the validity and rehabnhty of lhe appmachkk

: taken in conducting the case study.

These elements are briefly outlined, and then the specific approach taken in the example
native grassland case study is illustrated, ,

Theoretical iuun nnd usurch pmposmons

Speclfymg the theoretical issues necessarily begins wnh a clear outline of the speufic issues

of concern for the proposed study, Related to this process of ‘considering issues to address is

the basic need to clarify the underlying research questions - ie. the “who, where, what, why,
and how” questions addressed in a previous sub-section. It has already been suggested that

~ case study methods ideally address “how” and “why" questions rather than the other type, and

50 this is a simple re-check on the basic appropriateriess of adopting the case study nppxoachy
From this exposition of the issues and assurance of the efﬁ(:acy of the approach, propositions
can be developed which explain the situation, Rival proposmons may also be developed at
this stage to be explored within a study. ’l‘he formal proposmons can then be tcsted via datn‘
coli"ctnon and apalysis of the. results‘ ‘



Unit(s) of anaiysis

Researchers commonly fail to clearly define and/ot stick to a unit of analysis that is
appropriate to exploring the theoretical issue or proposition that forms the base of the
research study (Yin 1989), A zlear definition of the unit of analysns is necessary to place firm
houndaris on the subsequent study. to develop relevant and precise hypotheses; and to guide
the collection of data, Poor or imprecise definition of the unit of analysis will typically lead to
results that lack rigour and/or at best are desctiptive rather than explanatory (Yin 1993). An
associated problem occurs where data are collected for sub-units (e.g. a paddock) and the
ensuing analysis is conducted exclusively at that level, rather than being drawn together at the
original unit level (e.g. the fanu) for which the issue to be researchcd was originally identified
(Yin 1989),

‘The unit of analysis need not relate to some specific physical entity such as an individual,
group or institution. Nevertheless, some physical or personal basis is often preferred as the
unit boundaries are often fairly clear. Alternative units of analysis might include a specific
policy (e.g. production quotas) or how it was implemented (e.g. national or state basis), an
event (e.g. severe drought or market shock) or era (e.g. pre versus post-dcrcgulauon of the
finance sextor). The key to determining the appropriate unit of analysis remains the mscarch
propositions that have bcen defined for the study (Ym 1989).

Number of cases

Uuhke statistical sunplmg mcthods there is no hard and fast rule concerning the minimum
number of cases 16 be selected for a given research project. This results from the inherent
difference (noted before) between the logic of analytic and statistical generalisation, Selection
of the number of cases within a case study is necessarily influenced by the purposes of the
_ study, the research propositions that are to be tested and the level of confidence that is
required in the findings, Again, the confidence being raferred to here is not that represented in
a statistical sense (e.g, 95%, p<0.001 etc.), but rather in the ability of the selected cases to
analytncally support the proposition - generahs.mg in a theoretical sense, :

Rather than thinking in numbers of cases incrementally i xmpmvmg thc ability to generalise
beyond the immediate case, it is probably more useful to think in terms of design
 configuration. The traditional configurations are the single case and mulnple case designs
which may or may not be embedded (Yin 1989). Canvassing the appropriateness of the
various configurations is beyond our jmmediate purpose. However, the following goneral :
gmdclmes may be usefully applied (Ym 1989):

(a)  single cases are typxcally uscﬁﬂ when there is some critical case agamst whnch o test
a well specified proposition, or where an extreme or unique case is the main focus of
interest, This design might also be used as a basis for an exploratory study of some
phenomenon - which might formn the basis of a pilot for a multiple case design.

(b)y mumple case desngns are more common snd are gencmlly used to replicate ﬁndings -

and/or support the theoretical generalisation process, In this case they are analogous to
multiple experiments desngned to support or extend some theoryw The mm is to :

T



construct a rich theoretical framework on the basis of the individual cases which can
then be generalised to a broader theory or understanding of the pbenomena of interest
to the study (e.z. the process and context issues),

(c) embeda*cd case studnes, which may be applied to either single or multiple case
demns, simply refer to instances where the theoretical propositions are best explored
via multi-tiered units of analysis. For example, a study of small and large farms may
still wish to further explore the implications of age or family size by selecting sub-
units fmm both farm types according to these demographxc factors.

An mumrtam issuc that is related to the selection of multiple cases in a case study design is
that of replication. In arguing that case study methods appropriately generalise to theory
rather than to populationz, Yin (1989) makes an important distinction between literal and
thearetical replication. These two forms of replication are standard features of classical
~experimentation. Literal replication involves the selection of particular cases (experiments) on

the basis that they should predict similar results, Theoretical replication, on the other hand,
involves the selection of cases that might produce contrary resulis - but for reasons that are
consistent with an underlying theoretical proposition. In this way, multiple cases which
- incorporate both literal and theoretical replicates can be used to extend advance theory.

Selection criteria

This is a fundamental consideration for using the method and, ultimately, successfully lmkmg

the data and conclusions to the theoretical propositions, In some cases, the choice of case is
fairly obvious such as, for example, when the study seeks to explore critical, unique or
extieme cases (e.g. single cases above). In other situations, the selection may be influenced
by pragmatic considerations. These might include “topicality” in which particular coses stand
out as having more interest or appeal. Access and feasibility are also considerations given the
_resource requirements typically associated with case study methods. However, an over-riding
- consideration must necessarily remain the direct relevance to the theoretical propositions
being tested. In this regard, the requirements for appropriate selection criteria is no different
to that necessary for any other form of experimental method, especially those which are
centred on replication logic {Yin 1989),

Data collection and analysis strategy

A major area of downfall lies in poor prior ptepamuon of the various activities required by ‘
the study design and commencing data collection on the case before the design and analytical
procedures have been carefully werked out and “pilot” tested (on other cases or colleagues),
~ This is not the place to list all of the requirements for effective data collection and analysis -
this is prowdod in detail elsewhere (e.g. Yin 1989, 1993, Patton 1987, 1990). However, a

word of warning is simply that case study research is not “easy™ nor are all r rescarchets

¥suited” by skill, ability or temperament (o the method (Yin !989). In extreme cases where

the approach is valid but the principal investigator has limited skill in the method, it may be
necessary fo acknowledge this fact and either employ staff with the appropriate skills or study
something else, ~
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Analysis of data will be carried out independently for each case study, both refating back to
the objectives and drawing out policy implications: As each additional case is completed, the -
results are checked to see if they replicate the findings in the previous cases, Once all cases
are completed, cross-case conclusions can be drawn (Yin 1989), '

Tests of validity and reliability

For any particular research design - case study or otherwise - there are essentially four basic
sests of fogic that might be applied to assess its quality. These are:

(a) construct validity - approprinte definitions and operational measures for the
theoretical propositions being studied;

(b) internal validity - appropriateness for establishing c‘réd‘iblc: causal relationships;

() external validity - convincingly specifying the domain to which the findings can
~ be generalised; and i L BN g '

(d) reliability - ability to repeat the findings if the same methods elc are applied..

Yin ‘(1‘9‘89, 1993) has proposed the following means to iiicdrpomi,c these within a case study
design:

Construct validity. Using several ways to measure the key variables (constructs) in the study
is an important way to avercome possible problems of inaccuracy. Multiple sources of
evidence are clearly needed when little information is available on some aspects of native
pasture or farm management. : ' S ‘

Internal validity. The theory must be internally consistent, This requires careful specification
of the units of analysis so that the study does not slip from one unit to another, and use of
rival theories which are tested agaiost the collected data,

External volidity. 'This requires "specification of theorefical relationships, from which
generaiisations can then be made" and is a major justification for using multiple case study

designs, particularly those that are vinbedded, ' NN

Reliability. Formal protocols are necessary to ensure that procedures are consistent across
case studies, The data upon which the analysis is based -¥ill ideally be maintained in a distinct

database, independent of any analysis.

Fach of these clements is now discussed as they rclymcf to a case example from the native
grasslands project. ; ~ = ,




Case example - The native grasslands project
Background to the project

The project is centred on specialist grazing propcnies in southern New South Wales and
northern Victoria which have either some remnant vative grasslands (largely on the riverine
plains) or some native pasture (largely on the formerly wooded slopes, hills and tablelands),
Remnant grasslands are generally recognised to hold significant conservation value because
they contain both a diversity of plant species and support a range of threatened species (e.g,
Plains Wanderer). Native pastures are predommamly composed of native grasses and are of
particular interest for their possible role in prcvcmmg and overcoming deg. idation of
agricultural land through salinity, acidification, emalon and soil structure declme on the
poorer classes of land. ‘

“The ’twoyear project commenced in August 1996, It follows an carlier eXplorato:y project in
which farmers on 28 properties in south-castern Australia were interviewed and some
preliminary budgeting on management options for native grassland was undertaken.

The objectives of the project relate to (1) clarifying the potential economic role of native
grassiand, (2) identifying other factors that are 1mp0rtant to landholders in managing native
grassland, and (3) looking at appropriate policy instruments (focussing on incentives) for
achieving conservation gouls. Three othet ObjectW&S (complementary to the first objective)

are to (4) produce regmn-specxf ¢ economic information; (5) develop decision-making
methods for uncertainty; and (6) develop a decision analysis package. A final objective is to
(7) assist in adoption of the study findings.

While all objectives will be addressed within the one research design, the first objective
relating to quantifying the on-farm role of native grassland is used to clarify the case study
research design process

Theoretical issues and research propositions

In order to quantify the economic role of native grasslands, comparisons ieced to be drawn
- between the economic performance of nresent management strategies and altemative
strategies. Where farmers are managing for conservation at present, the project niceds to
~ determine whether this management can continue without significant Opportumty cost,
Conversely, where conservation management is not occurring, the opportunity costs of
changing management to accommodate conservation needs need to be estimated.

The proﬁtablhty and financial feasibility of different management strategxes needs to be
assessed on a whole farm business basis, rather than for an investment in isolation. This level
of analysis is most meaningful to farmers, and it can account f ; the inter-relationships
~ between native grassland and other parts of the farm. It also gives the range of production

advantages and weaknesses that have been attributed to native grassland a sngmfcance that
would not apply :fthey were exammed mdmdually‘ ,
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Effects of management changes on ecosystem functioning and the land and water resources
are difficult to determine, and prior research into these is limited, It is pessible to test

alternative strategies as *hypotheticals’ with parameters determined through consultation with
case property managers, mglonal stakeholders and technical specialists (e.g. conservatmn

bnology, pasture ecology, grazing systems).

Two rival proposmons are to be used to guide the research.

HO:  If most income is not derived from the native grasslands, farms with native grassland
can meet farm-family income needs while managmg native grassland within
- conservation constraints - provided wool prices are not very low.

Hl:  If most income is derived from the native grasslands, farms with native grassland
- cannot meet farm-family income needs while managing native grassland within
conservation constraints - unless wool prices are high.

Several research questions can be derived from these statements. They are:

. What disposable surplus (net farm income, operating profit, cash flow) can fam\s w:th :
native grassland generatc?

. 'How can it be explamed that some farms with native g,rasslando can meet mcome
- needs, while others cannot?

e How can income needs be met if current levcls are msufficxent" Taking account of '
climatic and price uncertainty, can it be done by: '

 (a) changing management or use of grassland areas?
(b) other means (on other areas of the farm, or off-farm)?
. Whether income needs can be met by managing within conservation consiramts both
-  for short-term retention of species richness, and for long-term system stability whlch
may be required as the underpinning of the production system.
In order to clearly distinguish farms with native grassland according to ability to meet farm-
family income needs, the proportion of income derived from native grassland will be set at

two levels: below 50% and above 70%. Wool prices over $6. 50/kg are regarded as high. Very
low wool prices are regarded as under $4. 00/kg.

Units of anal; !zxu

The main umt of analysis will be the farm business. Thls is broad enough o encompass

decision choices about investment and work off-farm. Sub-units wili include: the farm, the
land type (e.g. introduced pasture, native grassland), and the paddock (the basis for estimating
stockmg on each land typc) Data will be collccted for each of these sub-umts and some
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analysis will be conducted at these levels. However, the criticai task is to explain the effects

of different management strategies for native grassiand at the farm business level.
~ Number of cases

The propositions are to be tested for variation in several factors, Some do not require
representative selection of cases to be tested, others do. These are physical conditicns and

proportion of farm-family income derived from native vegetation arcas. These are explained

as variable 1 and 2 below, and the implications for the number of case studies are illustrated.
The effect of farm size and farm management, vanables 3 and 4, can be tested without
selecting farms on these criteria.

Variable 1 - land type. Topography, soil type and rainfall are largely indcpende‘m of human
action and affect carrying capamty and management options, Case study farms will be

selected for two land types - (a) riverine plains and (b) slopes, hills and tablelands. Similar

- results (literal replication - Yin 1989) can be expected from case studies selected in each land

type, hence a minimum of two is needed 1o test this, Testing for differences (theoretical

'repli’caticm Yin 1989) between the two land types wili require a minimum of one case study

~ in each. In fact, the project has been designed so cases are selected for two sub-regions

‘ (ensunng representation of both Victoria and New South Wales) within each of the two land
~typcs 2 total of eight cases.

Variable 2 - proportion af farm-family income derived from native vepelation areas. Across

sub-regions, results will be compared for case studies with similar propartions of income (low
or high) derived from native vegetation arcas (literal replication). Resuits from case studies
with low and high proportions of income derived from native vegetation areas will be
compared 1o see if the differences are explained by the hypotheses (theoretical replication).

~ Half the cases will be selected for a low proportion and half for high.

Variable 3 - farm size. Farm size for any given physwa) conditions directly influences
income. Fatm size will not be directly tested through selection of replicates based on farm
size, Instead, other data linking farm financial results to farm size will be used in conjunction
with case study results to estimate the effect of farm size on capacity t manage natnvar
grassland within conservation constraints.

Variable 4 - how grassland areas are manaped within the whole farm system, Managemem of

native grasslands and their use in conjunction with other parts of the farm will vary greatly

from farm to farm and is likely to have an important effect on farm income. The effect of

management will be estimated by identifying alterative management options for each farm,
and testing the economic and financial implications of each.

Selection cﬂ‘hri:

- Specific critéria to be used in selcchon of case farms which are xmportant for this objective
include:

¢ farms must have native grassland;



o varying proportions of farm business income derived from the native grassland areas;

. avmlabnhty of information about leCkmg the native grassiand paddocks compared to
others;

o the fanns should have at least one land type cg introduced pasture as well as native
; grassland or have native grassland across scvcral different sml types;

¢ native grassland wnh high conservation values should be present on some farms;

e the landholder should be mtercv.tcd able 1o give aceess to records and available for
mtemew, :

» the farm should preferably, though not essentially, be linked to a native grassland research
project (e.g. Community Grasses) or part of a LandCare group;

e research information should prefcrably thoug,h not eqsentxally be available for similar
grassland sntc@ to those on the case farm.

Data colloction straugy

The project will involve in-depth semi-structured interviews with landholders and possibly
other family members as well as more formal collection (e.g. structured surveys, inventories
etc) of extensive technical information relating to the propeny (eg ﬁnanclal records, stock and
paddock reuords etc. ) : ,

‘Data requirements are xllustrated in the Attachment,

In order to obtain a picture of feed avatlabtlnty the grassland economics project will draw
heavily on farmer records and memory for stock movement between paddocks over 12
months, Other sources used to double-check this will include research trial data, observations
of district farmers and site inspections by agronomists, Data about management and stocking
of paddocks will be collected from at least two of the case study farms for the previous year,
and will then be collected on a continuing basis for at least another year after the initial
collection. This approach will give at least two full years of data. As management of
grasslands, particularly in drier tcglons, is greatly influenced by scaSOnal condmons a
longitudinal dimension to the pmJecl is important. :

Analysis strategy
The following steps summarise the appibac‘h. ’

~® Determine éach land type on the case farm, and allocation of pa,dddcksto land types;
. Fsiirnate cugrent stocking rate in terms of li\‘re"st'bck month‘s‘ (lsm) for each landtype, "

o Estimate monthly carrying capacity of each land type for different levels of consewntlon
constraint and for d:ffcrmt seasonal condmons,
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e Decide feasible management altematives, and monthly stocking implications;
o Generate economic and financial results for cach management alternative by incorporating
production, cost and income into a spreadsheet;

o Test for sensitivity of key variables;

¢ Analyse the results for the each case farm « ing th. criterin indicated above to determine
whether the hypotheses have been confirme for that case and to draw policy implications;

¢ Compare results {o previous cases;
o Draw cross-case conclusions,

The following criteria is applied to interpret the findings. If the cash sutplus (adjusted for
yearly fluctuation) available to the family is within 90% of the rcqunred income, it will be
judged “adequate”, However, if it is less than 70% of the required income, it will be judged to
be “madequate‘” Any farm investment must meet “normal” economic and financial criteria, if
it is to be regarded as superior to current management. The following measures will be used:

~economic (net present value, interal rate of return) and fi nancial (cash flow, break-even
period, peak debt). :

*‘l’utin'g the design for validity and reliability

Construct validity

Where possible multiple sources of evidence will be used. Farmer opinion on stock held in

each paddock and stock movements will be matched to numbers in each mob, Movements of
mobs will be correlated with significant events such as shearing. Finally, such information
will be comelated with farm records where available. Cosis and income will be verified
against other data sources such as gross margin handbooks compiled by agriculture

“departments. Potential stocking rate for different levels of conservation constraint will be

~estimated on the basis of multiple sources - botanist opinion, agronomist opinion, farmer

opinion, available research data.

“Each case report, and spreadsheet, wnll be presented so tbat the chain of evidence can bc
followed from initial data to final conclusion,

Each case report will be presented to the case farm owner and to other key mfotmants for

review,

Internal and external validity

Careful comparison of the replicates will determine whether htcral replicates doi in fact show

like results, and whether the theoretically different replicates show dnffcmﬁces M are.

consistent with the underlymg theoretical proposmons.
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Rehab:hly

Reliability and consistency of the study will be addressed by docnmentmg key aspects of the
study and by maintaining a data base for each case study which is independent of the case
repon‘

Discussion/conclusion

The paper ongmated in the need to find a suitable method for analysing on-farm land
‘management issues. The case study method has many advantages over other technigues. The
perceived weaknesses of case studies have been addressed and shown not to be substantive,
though case study research is by no means easy. The errors that are commonly made in their
application have been outlined. These problems can be overcome by using a goc)d research
design, which includes a stage of theory development and application. The steps in research
design were illustrated by application to the natural resources problem that lead to
consideration of the case study approach in the first place.

When the multiple dimensions of the on. farm situation are considered - pasture and livestock
management, business - viability, farm-family livelihood, land protection, biodiversity
conservation - it is clear that case studies have a big role to play in agricultural and resource
economics, By implication, it should also be clear from the paper that the role of case studies
in agricultural and resource ecanomms research is by no means confined to the on—farm
sxtuauon ~
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Attachment

Data needs are illustrated in the following table. Kmds of data and their source are shown in each colunm. Text in each row shows
how this data will be used for each level of analysis, and whether itis. denveﬁ directly or by mfetencc:

“Data from national and regional sources will be used. Howevcr, these ieveis‘ won’t be units of analysis in themselves.

Unit of snslysis

Farm.

Farm-family

Land type

Paddock

Naticral, state, regional
Statistics, reports,

Derived prices, Sosts
{cumrent. forecasty, profitnel,
income over several seasons

Derived ¢xfemnalities from:
Tand degradation dats &

- alternative management

options; clained benefits of
native spesies; altermnative
uses for graslands {e.g. séed
harvesting, utilising native
faund)

anbusinﬁs
Fanm records; intzrviews with
farmicr(s}

Relationship between farm,
and off-fartn activities,
income by source. debt,
financial viability
Profitability

Extent o which income

needs aic et

Farm
Famuricords; interviews vnﬂr
farmer(s)

Profitability by enterprise =
production, purchases, sales
& stock data; overheads
Extent of reliance onthe famn

Fam-tamily
Interviews with family

By inference, faming ‘
approacti, farming goals

Income needs (ape, lifecycle,

Tifestyle, obligations {debt,
dependents, dividend

payments})

ick
Rezcords:

‘Farm piaps & famer -
kmukﬂsc.hspecmnby
homm&ugmm

Effectof z:lunm
management on farm

“usines

2 sontribution of each land.

. type; benefits of mative:

Soil type., ! sp:cscs,wc By addit
characteristics, conservation

. status; potentind stocking
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