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Abstract 

Climate variability in Australia’s rangelands leads to large swings in agricultural 

productivity from year to year. Contemporary policy has framed such variability 

as a manageable risk and Australian governments have fostered the development 

of a scientific community to assist farmers and graziers to manage climate risk 

via models, predictions and various information products. Meanwhile, farmers 

and graziers make decisions on the basis of diverse forms of information and 

knowledge. This thesis is a qualitative analysis of the knowledge boundaries 

among these scientific and lay communities.  

I conducted the research in three parts. Firstly, I undertook and analysed 35 in-

depth, semi-structured interviews with Australian scientists involved in research, 

development and extension of climate-related risk management tools. These 

technologies are based on climate models, which predict the impacts or dynamics 

of the El Niño Southern Oscillation (ENSO) and other major climatic fluctuations. 

Many are also reliant on systems models, which link the climate models to 

particular agricultural and geographic contexts. Secondly, I conducted and 

analysed interviews with 70 graziers in the semi-arid rangelands of eastern 

Australia. Thirdly, these two analyses were brought together with a re-

constructive goal: to inform institutional practices and foster improved 

integration of scientific and lay knowledges concerning climate variability and 

rangeland management. 

The discourse analysis focused on matters of epistemological and ontological 

substance. On the one hand, I investigated how climate variability and 

predictability were constituted by participants. On the other, I analysed what 

these constitutions of climate reveal about participants’ positioning with respect 

to particular knowledge claims, identities, discourse and institutions. Following a 

detailed discussion about how scientists and graziers constituted climate 

variability, I conclude by positing that climate knowledges, made mutually by 

scientists and graziers, become mutually useful. I detail five principles which will 
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enhance such mutual knowledge production across the relevant domains of 

research and practice, as follows: 

1. Framing the problems associated with managing climate variability needs 

to be done deliberatively, involving both graziers and scientists. 

2. Articulating diverse socio-environmental concerns in addressing 

problems requires integration of social and biophysical science. 

3. Reflexivity and humility should be explicitly emphasised as elements of 

scientific praxis in this public good science. 

4. Scientists should include and closely examine the placed knowledges of 

lay actors. 

5. Integrating extension with research and development will make scientific 

knowledge-making more effectively targeted and adaptive. 
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Preface 

In 1997 I rode a bicycle across the rangelands of Australia, through western New 

South Wales and South Australia. The country and its denizens got under my 

skin. The remoteness and enormity of the inland was beyond my expectation and 

changed the way I thought about being and knowing in this vast land. The quiet 

bustle of outback lives – of ants, plants, kangaroos, sheep, and those very few 

people – appeared differently connected, perhaps more so, than was apparent in 

the relative density of the eastern seaboard. Something else affected my thinking: 

the seed was planted when an attendant at a service station in a small outback 

town said to me, in passing, ‚if the man on the land is happy, everyone out here 

is happy‛. It was a comment about climate; more specifically about the inter-

linkages between climate and society. The inference was that the seasons go a 

long way to making the mood of a place. This idea got me thinking about climate 

and culture; how people live with climate and make sense of it. The urgent 

concerns about climate change – about mitigation and adaptation – appeared to 

me unanswerable without first understanding something of how we come to 

know climate in very personal, social and cultural ways.  

Returning home to Tasmania, I was intrigued by the notion that Aboriginal 

Tasmanians had lived through extreme conditions in the most recent glaciation. I 

read a variety of archaeological papers and books in which the rudimentary 

material technologies of the Tasmanian Aborigines were sketched. I started an 

Honours project, intending to reconstruct the human thermal environments of 

Tasmania during the Holocene. My undergraduate background in physical 

geography led me to look at the problem as a biophysical one. However, it was 

quickly apparent that the palaeo-data were too thin to model human thermal 

environments of the last glaciation. With time pressing, I decided to use 

instrumental meteorological data to map contemporary thermal environments. 

By getting close to a series of biophysical models in this project, I began to 

understand some of the complexities, uncertainties and limitations that infuse 

such modelling. I grew more interested in how these abstracted, modelled 
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worlds could become part of people’s lifeworlds. The proliferation of contending  

models and scientific claims based on them appeared to thwart the authority of 

such science. As a well-known Australian ecologist, the late Peter Cullen put it: 

‚For every PhD there is an equal and opposite PhD‛ (Pers. Comm. 2004). In such 

a setting, I wondered, how do spatial predictions interact with placed 

reckonings? How do people go about making sense of climate? How is this 

sense-making informed by diverse outputs of science and technology? Such 

epistemological questions imply diverse story-lines of proximity and distance, 

between people, their different forms of knowledge, and their ways of knowing. 

Such story-lines are followed-up in this thesis. It is itself a story about climate 

knowledges, risk, uncertainty and place, and how people make sense of the 

seasons. 

 



1 

Chapter 1  – Introduction: negotiating climate 

variability 

The rangelands of Australia have among the most variable rainfall, from one year 

to the next, of any place on Earth. Since the early 1980s this variability has 

become partially predictable through scientific understanding and modelling of 

the El Niño Southern Oscillation (ENSO) and other large scale climatic 

fluctuations. Yet such predictions are not straightforward to understand and use 

by the families who run most of the grazing enterprises in the rangelands. In 

part, this is because the predictions themselves do not precisely answer the 

questions of how much rain will fall and when. Rather, they provide 

probabilities: the chance of above or below median rainfall, or pasture growth, 

for a given three month period. This and other climate information can be 

difficult to understand. I argue in this thesis that the ability to use the 

information is complicated further by differences among knowledge cultures, 

institutions, and constructions of environments, histories and identities. These 

differences can be traced through analyses of how graziers and scientists talk 

about how they make, interpret and use different forms of knowledge and 

information. This thesis is a story about such narratives. 

At the core of the thesis is a detailed interpretive analysis of interviews with 

scientists and rangeland graziers. In-depth interviews were conducted with 70 

graziers, mostly in their homes, in three areas in western New South Wales and 

Queensland, Australia. I describe how these graziers talk about climate 

variability in their own terms and how they contend with the science of climate 

prediction. I also analyse how the group of scientists proffering new climate risk 

management tools have attempted to shape their technologies and language such 

that they fit more closely with the needs of farmers and graziers. This part of the 

research draws on scientific literature and interviews with 35 Australian 
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scientists from diverse research and extension1 backgrounds. These scientists are 

members of a distinct research network, the members of which I refer to as 

‘climate risk technologists’. This name was chosen following a collaborative bid 

involving many participants in this research and the organisations they work for 

to develop the Co-operative Research Centre for Climate Risk Technologies 

during 2004-5. The general focus of this research community has been the 

development of climate forecasting and related information products and 

processes in order to make their information useable and useful to decision-

makers. Much of their work has been directed to agricultural decision-making.  

In the main empirical sections of the thesis, I detail many of the concerns of the 

scientist and grazier participants through a particular form of discourse analysis. 

I develop a close description of how the knowledges of graziers and scientists 

overlap, and how knowledges across these groups appear to operate. This 

descriptive work in Parts 2 and 3 of the thesis (see Figure 1.1), builds on the 

historical and methodological contexts presented in Part 1. Through these first 

three parts of the thesis, I develop the analytic and empirical resources necessary 

to tackle the primary research question in the fourth and final part. This question 

is: How can the knowledges of graziers and scientists be better integrated to 

improve the management of seasonal climate variability in Australia’s semi-

arid rangelands? In the remainder of this introduction, I will briefly discuss: why 

this question is important, how I settled upon it, and how I have gone about 

addressing. 

                                                      

1 Extension can be defined as ‚the process of enabling change in individuals, 

communities and industries involved in the primary industry sector and with natural 

resource management‛ (SELN 2006). 
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Figure 1.1. Schematic of the thesis structure 

Before proceeding, it is worth briefly attending to use of the term ‘knowledges’ in 

the research question. This usage is more than semantic. It implies an 

understanding drawn from four decades of research in Science and Technology 

Studies (STS) (Jasanoff et al. 1994). STS scholarship has repeatedly demonstrated 

that science does not spring from a single epistemology, nor does it produce 

unified body of understanding. My use of plurals in non-traditional places, is a 

movement away from "monolithic constructions of concepts such as ’science‘ and 
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implied by talking about ’sciences‘ and ’public’" (Garvin 2001: 445).  
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1.1: Climate knowledges of rangeland graziers and 

scientists 

The scientist and grazier participants in this research seek ways of making some 

sense of climate variability. Between and within these groups, there are different 

histories and methods of addressing what might, at first, appear to be a single 

concern. In Chapter 2 I detail key elements of the history of sense-making and 

knowledge-making activities of scientists and graziers in relation to climate. For 

now, I provide a contextual backdrop to climate knowledges in the rangelands, 

particularly in the context of complex decision-making.   

For rangeland graziers, management decisions are principally made on the basis 

of the quantities and qualities of feed. These decisions are primarily about 

whether to sell, buy or agist stock, and in some cases about whether to 

supplement the diets of stock. The quantities and qualities of rainfall are the 

principal drivers of variation in the availability of pasture. The large inter-annual 

variation in rainfall thus propels even larger variability in the availability and 

quality of feed for stock. In the rangelands, as the name suggests, stock range 

freely over large tracts of country that may have never seen a plough or fertiliser. 

The principal means of managing this land is through controlling stock types and 

numbers according to climatic and feed conditions.  

There are a variety of important considerations which contribute to how such 

decisions are made. Infrastructure can change how animals move about the 

landscape and so utilise feed: dams, bores and bore-drains, poly-pipe and 

troughs and fences have substantial effects on how land can be stocked and 

destocked. So, too, have the introduction of exotic grasses and changes to native 

vegetation and soil structure. Faster transport and new technologies have also 

changed the way rangelands can be managed. Decisions are oriented, on the one 

hand, around longer-term, strategic potential to alter the way a property is run 

and, on the other, around the more tactical decisions about adjusting stocking 

rates (Stafford Smith and Foran 1988). Neither of these scales of decision-making 
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is simple. The vast span of rangeland properties and the diversity of vegetation 

mean that assessing the available feed for stock is rarely straightforward. How 

feed will last is contingent on overlapping unknowns and uncertainties, ranging 

from climatic conditions to the movement of kangaroos. Moreover, decisions are 

influenced by markets and historical, cultural, social, psychological predicates as 

well as diverse aspirations and practical considerations.  

Importantly for this thesis, the distance between places and people plays a 

defining role in how the rangelands can be managed. The distances between 

rangeland properties, and from the rangelands to the population centres where 

scientists live and work, produces cultural as well as geographical gulfs. 

Graziers’ identities are informed by histories in which these distances have 

resulted in particular brands of stoicism and self-reliance. These qualities have, in 

time become mythic traits of the outback character (Ward 1977 [1958]). 

Autonomy, I will argue, is also a fundamental orienting principle to the lives and 

livelihoods of graziers, and this aspect of identity influences how graziers make 

their knowledge and evaluate scientific knowledge. In short, from graziers’ 

perspectives, climate variability, can be best understood as part of a larger milieu 

of factors and considerations which I will detail throughout this thesis. 

For the scientist participants, the ideal that agricultural decisions can and should 

be informed by the application of climate information has become a rallying 

point, particularly since the mid 1980s. In part this notion was underpinned by 

the stabilisation of ENSO as a feature of the global climate system. As ENSO 

became scientifically more stable it contributed to making climate less uncertain. 

Arguably, the understanding of inter-annual climate variability that was in part 

driven by ENSO contributed to the development of a National Drought Policy 

that considered climate variability and drought as a ‘normal risk for agriculture’ 

(DPRTF 1990b). The predictability afforded by ENSO is largely realised in 

Australia via dynamical and statistical climate models. Dynamical models 

produce probabilistic forecasts of the likelihood of El Niño or La Niña events. 

Statistical models predict the impact of these events, most commonly in terms of 

probabilities that rainfall will be above median over a three-month period for a 
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particular region. In brief, these forecasts have been deployed along with diverse 

other data, both modelled and measured, to initialise systems models which 

predict agronomic changes. For the rangelands, pasture growth is predicted at a 

regional scale (Carter et al. 2000). Other models, such as Decision Support 

Systems (DSSs), can allow property-scale features to be simulated and are 

targeted at assisting primary producers. Systems modellers and agricultural 

Research, Development and Extension (RD&E) agencies have expended 

substantial resources to develop DSSs applicable to decision-making among 

primary producers. Increasingly these DSSs have incorporated shifts in rainfall 

distributions in accordance with statistical seasonal climate forecasting schemes. 

That is, the agronomic models are initialised by nested rainfall distribution (and 

often temperature and solar radiation) that vary from ‘climatology’2 according to 

ENSO conditions.  

Within agricultural RD&E circles, the potential uptake of DSSs by farmers has 

generally been considered to be too small to warrant the substantial investment 

that has gone into their development (McCown 2001). Historically, much 

discussion about why farmers have not embraced DSSs has problematised 

knowledge practices of farmers, and assumed that issues affecting uptake are 

essentially technical and cognitive and can be overcome by simply making DSSs 

better or more user-friendly (Pannell et al. 2006). More recently, systems thinkers 

and agricultural scientists have begun to reflect that their own knowledge and 

practices may themselves be problematic (McCown 2001). Rangeland scientists 

have acknowledged that neither graziers or scientists have perfect knowledge 

(Buxton and Stafford Smith 1996). In relation to the rangelands, the plea for 

                                                      

2 Climate scientists often use the term ‘climatology’ to indicate the probabilistic 

distribution of all years in the historical record. For instance, in the absence of a seasonal 

climate forecast, climate scientists would say that you can expect ‘climatology’. This 

essentially means that, for a given period, there is a 50% chance that rainfall will be above 

median. 
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integrating knowledge has been cemented by the common conclusion that 

bringing together what scientists and graziers know will provide benefits to the 

rangelands ecologically and in terms of productivity (Johnston et al. 1996; 

McKeon et al. 2004). Researchers with a more social bent have argued that 

agricultural decision-making is an intensely social and cultural process, and that 

a principled approach to agricultural extension would consider diverse socio-

cultural, institutional and economic factors, and take heed of the interplay of 

these with the more physical and technical considerations that have historically 

taken precedence in RD&E circles (Lawrence et al. 1992; Vanclay and Lawrence 

1995; Vanclay 2004).  

This brief contextual background to the dissertation is fleshed out in more detail 

in Chapter 2. 

1.2: Knowledges in action: the significance of the 

research  

In this thesis, ‘climate’ is not conceived as a purely natural phenomenon removed 

from human experience or influence. Climate is at once the phenomena of 

weather over an extended period, the statistical inscriptions of weather data in 

time series across various scales, and an element of diverse narratives of identity 

at various scales. Climate is also symbolically constituted, for instance, in notions 

of this land ‘of droughts and flooding rains’3. Scientific understandings of climate 

phenomena, most notably of El Niño, have been deployed in climatic stories of 

ourselves too. For example, An Australian lexicographer has proposed that El 

                                                      

3 This line is extracted from the emblematic Dorothea Mackellar poem, ‚My Country‛ , 

which Australians have long embraced for its power in breaking the adoring ties with the 

landscapes of ‘the mother land’ and forming of identity with the ‚sunburnt country‛ as 

Mackeller put it, ‚a land of sweeping plains/ Of ragged mountain ranges/ Of droughts 

and flooding rains‛ 
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Niño inform a new nomenclature for the recurrent specter of seasonal variability 

– drought – ‚What if we dropped the word ‘drought’ from Australian English 

and used ‘El Niño season’ to refer to the phase of normal climatic conditions we 

presently call ‘drought’?‛ (Arthur 2003: 181). To the frustration of climate risk 

technologists such synonymy of droughts with El Niño4 events has permeated 

media and public narratives of drought in Australia (Nicholls and Kestin 1998; 

Kestin 2000). Meanwhile, the same community of researchers carefully 

promulgates an association between El Niño and decreased likelihood of 

substantial seasonal rainfall.  

These sorts of associations and constructions of climate variability are the 

primary focus of this thesis. That is, I am interested in how climate variability 

and predictability are constituted and contested through language. Language is 

the principal carriage by which knowledge travels. Thus, paying close attention 

to the language which actors use to describe their understandings and 

relationships with things and people can inform a detailed and nuanced 

analytical understanding of those relations. This understanding, in turn, can 

enliven and help to renew the institutional, social and cultural processes by 

which knowledge is made useful and useable. Public debate on adaptation to 

climate variability and change in Australia increasingly focuses on the need for 

individuals and communities to be better prepared for climatic extremes and 

more resilient to climatic and market variability (Botterill and Fisher 2003). Such 

adaptation will often depend on knowledge traveling among different social and 

cultural contexts. Thinking of knowledge as traveling, rather than simply being 

transferred or adopted, implies that it moves among different social, cultural and 

                                                      

4 It is commonplace to find ENSO used to refer both to the dynamic phenomenon of the 

oscillation of Equatorial Pacific Ocean sea surface temperatures and atmospheric 

pressures, as well as the warm phase of these oscillations, otherwise known as El Niño. In 

this thesis, to avoid these dual meanings, I refer to ENSO as the phenomenon, and the 

three states as El Niño, neutral, and La Niña. 
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geographic contexts; and as it does so it is adapted and used in very different 

ways (Turnbull 2002b). According to Cash and Buizer (2005), and as an 

important conceptual point for this thesis, this passage of knowledge depends 

not only on the production of information and knowledge that is scientifically 

credible, but also salient to end-users and produced through a process that is 

widely considered as legitimate. In relation to managing climate variability in the 

rangelands, I contend that understanding how knowledge travels requires close 

attention to the language surrounding the production of salient, credible and 

legitimate climate knowledges among graziers and scientists. 

In this thesis I develop a form of discourse analysis that highlights how 

narratives of climate variability and predictability operate and interact. Drawing 

particularly on the work of Hajer (1995), I focus on narrative-elements which link 

identities and practices with diverse things and phenomena, including places 

and climatic events and conditions. Story-lines are the prominent narrative-

elements that underpin the analyses. In their more stable forms, these story-lines 

may become scripts or parables (Vanclay et al. 2007). Recurrent scripts can identify 

the sorts of practices and ways of knowing or being that are condoned or rejected 

by participants. Parables invoke condensed cautionary tales (Howden and 

Vanclay 2000). Both highlight what is unacceptable within a given context. I 

argue that both these forms of narrative-elements often constitute normative 

associations between identities, practices and places. However, such narrative-

elements can also be sites of tension. As such, they are points around which 

argumentation occurs (Billig 1989). Some narratives push against the hegemonic 

or imposed stories about the lives and livelihoods of both graziers and scientists. 

Some narratives counter assumed, or ideal-type, ways of knowing or being, and 

suggest the possibility of divergent ones. I argue that such narrative-elements are 

useful analytic units by which climate knowledges can be understood. Because 

they point to elements of identity and tension, they can also be used to draw 

critical insights into how integration of climate knowledges and ways of knowing 

might be fostered. 
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To get to grips with how knowledges are made and made mobile, I develop a 

theoretical and analytic scaffolding in Chapter 3. This chapter emphasises the 

processes by which knowledges are made and made to travel. These how questions 

are augmented by ontological what questions regarding the effects of particular 

configurations of climate variability and predictability. In order to contextualise 

the analyses in this research, I draw on comparable constructivist scholarship 

from STS, and particularly on qualitative research from the Public Understanding 

of Science discourse (e.g. Irwin and Wynne 1996). I also utilise key concepts of 

‘boundaries’ and ‘boundary-work’ which highlight the work that is done to 

demarcate epistemic and placed cultures (Gieryn 1983; Jasanoff 1987; Gieryn 

1999). In relation to the boundaries among knowledge domains and cultures, as 

Jasanoff (2005:254-5) suggests, the critical question becomes:  

how can we accommodate a proactive dynamic, epistemically active 

conception of the ‚public‛: a collective that neither passively takes up nor 

fearfully rejects all scientific advances, but instead (as real publics are doing 

all over the world) shapes, crafts, reflects on, writes about, experiments and 

plays with, tests and resists science and technology – so as to produce 

multiple forms of life around the same techno-scientific developments? 

The theoretical and methodological grounding of this research allow me to 

thoroughly examine questions about the interaction and integration of 

knowledges among graziers and scientists. For example, do graziers see scientific 

forecasting as presumptive of predictability, or as some form of extension of 

political interests? Are risk management frameworks evenly considered across 

boundaries? Do public meanings of climate variability differ from scientific ones? 

If so how, and what will this mean for the production of salient, credible and 

legitimate climate knowledge? In attempting to address such questions I develop 

a sense of how knowledges of climate variability operate, interact and finally 

how they may be better integrated.  
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1.3: The story in brief 

This thesis is a series of stories that comprise a larger story about how climate 

knowledges travel. Stories about how the knowledges of scientists and graziers 

are produced and organised are contained Parts 2 and 3 respectively. Each of 

these sections begins with a short chapter (Chapters 4 and 7) about methods: 

sampling, interview technique, transcription, coding and analysis are covered. 

These stories of method are also narratives of my travels through rangelands, 

and among a research community. They clarify how these journeys were shaped 

by the particular theoretical and methodological terrain I had previously 

traversed. Methods, often reified as the means to achieving objectivity, are in this 

research described as reflexive praxis, a narrative account of engagement with 

scientists, graziers and places. Thus, these methods chapters are where I 

introduce the actors, the places they live and work and my interactions with 

them. These chapters are pocked with diverse events and relational 

considerations – from my wife with morning sickness, my teething toddler in the 

summer heat and dust of the rangelands, to the hospitality of scientists and 

graziers. 

Nature is usually seen as the core business of natural scientists. The narratives of 

the climate risk technologists indicate their perspectives on climate are driven by 

more diverse constraints, socio-cultural norms and institutional assumptions and 

practices. Relatedly, following Latour (2004), I argue in Chapter 5 that the work 

of climate risk technologists is better described as a negotiation of ‘matters of 

concern’ rather than a quest to determine ‘matters of fact’. Nevertheless, the 

language of scientist participants highlights the dominant notion that risk 

information can be developed and provided to decision-makers in forms that are 

readily useful and usable. Greater technical understanding in these terms was 

seen as inevitably improving prediction and thus uptake of tools to manage 

climate-as-risk. The statistical metrics of forecast quality, known as ‘skill’, are a 

central theme in such narratives. I describe such ‘skill-talk’ and contend that it 

offers diverse repertoires by which disciplinary boundaries are ordered. For 
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instance, parables about the dangers of ‘artificial skill’ are conjoined with the 

concept that there is a ‘cottage industry’ of forecast production. Such narratives 

prevail among climate scientists and appear to shape and maintain the 

boundaries around who can and cannot produce climate predictions.  

Among interdisciplinary participants, ‘matters of concern’ surrounding the 

salience and legitimacy of climate information are often more pervasive. Talk 

about what makes knowledge useful is often based on experiences of interactions 

and through projects in which scientists have engaged with agricultural publics5, 

and with each other. Such talk is an important source of learning how knowledge 

is made ready to travel, and to do work in the world. It is also the site where the 

dangers of poor communication and public disagreement among scientists are 

negotiated.  

In Chapter 6, I highlight some of the key narratives that these scientists use to 

explain how they deal with the communication of risk and uncertainty. Here I 

identify some of the important forms of boundary-work that are used to manage 

the risks associated with communication, which I refer to as ‘translation risks’ (cf. 

Duncan 2004). For instance, the work of scientists in communicating climate is 

often concerned with making relatively stable boundary objects (Star and 

Griesemer 1989) in order to assist in representing climate variability. Such objects 

are positioned to emphasise risk over uncertainty, management as risk-taking by 

degrees, decision-making as ideally rational and dependent upon data, and thus 

rationality is essentially instrumental. I argue that where climate risk 

technologists cross boundaries between the sciences and publics, they are often 

engaged in more than just the production of climate – through stabilising 

                                                      

5 The term, ‘agricultural publics’ is used instead of ‘graziers’ because scientist participants 

were not always talking solely about the grazing sector, and because there is much cross-

fertilisation between climate risk technologists and those interested in grazing and 

cropping, in broadacre farming and in irrigated agriculture. 
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boundary objects and narratives of climate, they are also involved in 

constructions of places and identities.  

In Chapter 8, I demonstrate how, in the talk of grazier participants, climate was 

often constituted as inseparable from place, and thus identity. Experience was a 

key element of understanding places and their climatic history. Narratives of this 

history propel a form of climate that, far from being simply defined by 

probability distributions of meteorological parameters, is connected to ecological 

and social changes over the course of generations. I conceptually distil this notion 

that the weather and landscape are constituted together in the individual and 

social memory in the term ‘climatic place’, because it is through interlinked 

narratives of place and climate that the meaning of experience is built and 

contested. It is within such narratives, for example, that system changes or 

emergent phenomena, ranging from kangaroo plagues to buoyant markets 

throughout a drought, are incorporated into graziers’ understandings of the 

complexity within which they are working, through relating the present to the 

past, and both to the future.  

In Chapter 9, I analyse how graziers talked about the inclusion of the knowledges 

of climate science, or more correctly of climate risk technologists, in their 

thinking and decision-making. Through detailing a variety of narrative-elements, 

I emphasise the social and cultural processes by which this complex and 

uncertain information is evaluated and brought to bear on decisions. This 

analysis emphasises that exogenous information was often tested by graziers 

using whatever means are deemed appropriate, and these often appeared to rely 

on social negotiation and relational building of consensus, rather than simply 

trusting information as given. Thus, I argue, extension of climate information 

should be viewed in relational terms. 

In Part 4 of the thesis, I draw together the earlier analytical and conceptual work 

in order to address the research question: How can the knowledges of graziers 

and scientists be better integrated to improve the management of seasonal 

climate variability in Australia’s semi-arid rangelands? Through a descriptive 
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account of some of the key ways that climate knowledges are constructed among 

graziers and climate risk technologists, I suggest that this research can have 

normative implications, albeit tentative ones. In Chapter 10, I argue that 

acknowledging that climate is co-produced with social realities might serve to 

initiate a more reflexive practice among climate risk technologists. Moreover, I 

argue that such reflexivity among individuals and institutions involves 

attentiveness to boundary-work. This requires that climate risk technologists pay 

attention to traditional scientific concerns about credibility alongside questions of 

salience and legitimacy among graziers. I close the chapter by offering five 

principles by which knowledges could be integrated via the nexus of research 

and extension. These principles highlight ways by which different knowledges 

and different ways of knowing can begin to be embraced through scientific 

intervention without constituting the entirety of a problem as technical from the 

outset, and thus able to be resolved through techno-scientific intervention.  
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Chapter 2  – Historical context: climate variability, 

sciences, graziers, and the politics of drought and 

the semi-arid rangelands 

The purpose of this chapter is to provide a historical context for the empirical 

work that is to follow. As I am interested in how knowledges of climate 

variability and of management are themselves managed through narrative and 

discourse, my primary focus in the thesis is the talk of scientists and graziers. Yet, 

talk is always contextualised by what has happened previously as well as the 

situation in which the talk occurs (Lynch 1993). The histories of getting to grips 

with climate variability have been very different for rangeland graziers and the 

climate risk technologists. Yet, as I explore below, these histories themselves 

appear to have resulted in overlapping ways of constituting climate though each 

contains very different emphases. In sum, in this chapter I lay out some of the 

multiple meanings that climate variability has across communities and cultures. 

As I will go on to detail in the later analytical chapters, these diverse and 

sometimes clashing meanings of climate variability provide sites at which the 

integration of knowledges occurs in various ways.  

In the first section of this chapter, I describe the development of sciences of 

climate prediction and climate applications. The work in developing applications 

of climate science has largely been oriented to describing and predicting rainfall 

and biological production (e.g. pasture and stock growth in the semi-arid 

rangelands). I emphasise the discernable shifts in focus apparent in the relevant 

scientific literature and the political moments that have been instrumental in the 

formation of climate risk technologies as a knowledge domain.  

In the second section, I focus on rangeland grazing, its historical, social and 

cultural roots and ambiguities, and some ways that these have been related to the 

biophysical environments of the rangelands. These biophysical and socio-cultural 
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aspects of the rangelands are intimately entwined with questions of how grazing 

in the study areas is and should be managed.  

The work of developing this contextual chapter was itself analytical. It involved 

interpretation of various literatures: regarding drought policy, climate science, 

climate applications and systems approaches, as well as historical, socio-cultural 

and biophysical literature on the rangelands and their management. 

Interpretation of such a diverse secondary literature was necessarily informed by 

theoretical and methodological precepts, as well as time constraints. Thus, there 

were choices made about which arguments and perspectives to include or not. 

These choices themselves were guided by the methodological and theoretical 

underpinnings of this thesis; which are implied in this chapter but not made fully 

explicit until Chapter 3.  

2.1: Scientific knowledges for managing with climate 

variability in the rangelands 

Drought policy and climate as risk 

The National Drought Policy (NDP) of 1992 legislated that drought should no 

longer be seen as a natural disaster, rather, climate variability was a manageable 

risk. As an El Niño drought spread across parts of Eastern Australia in the early 

1990s the NDP received strong opposition. Yet the policy prevailed. Climate 

variability became a normal part of the operating environment for Australian 

agriculture. Climate variability was to be managed by farmers and farm families.  

Informing the NDP, the Drought Policy Review Taskforce (DPRTF 1990b:3) saw 

drought in terms of ‚the risk that existing agricultural activity may not be sustainable, 

given the spatial and temporal variations in rainfall and other climatic conditions‛. 

DPRTF sought to better manage the risks associated with climate variability. 

Over a period of three years the policy perspective shifted drought from being 

something unmanageable – a disaster – to climate variability being a continuous 

and normal business risk akin to currency fluctuations or market risk. The 
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DPRTF (1990b; 1990a) argued that a shift in policy was required to change the 

perception of drought such that for politicians and publics, the extremes of 

climate variability were seen more scientifically as quasi-periodic and thus 

expected, rather than disasters requiring crisis management. The schematic of the 

‚hydro-illogical cycle‛ (Figure 2.1) was used to represent climatic amnesia 

among agricultural publics, the inference being that a crisis, averted by 

government handouts, exacerbated bad management among land managers by 

encouraging apathy during times when conditions were favourable.  

Despite the scientistic inference, a scientific definition of drought has remained  

problematic. Heathcote (2000: no page) suggests that ‚there may be as many 

definitions of drought as there are uses for moisture, so that universal 

quantitative definition of drought is neither meaningful nor possible‛. The most 

often used definitions are fourfold: A meteorological drought is identified by 

rainfall below a specified statistical threshold over a particular time period and a 

specifically geographical area; hydrological drought is defined by levels of 

depletion in sub-soil moisture or the lowering of water tables to limit surface 

water availability; agricultural drought is noted when rainfall and/or 

hydrological conditions substantially limit crop or livestock production; and 

socio-economic drought is related to incompatibility of land-use with the 

environmental conditions such that human activities demand greater moisture 

than is likely to be available – in other words, drought is self-inflicted (Daly 1994; 

Lawrence et al. 1998; Heathcote 2000; Lindesay 2003). Others have suggested that 

drought is an extreme climatic event with a statistical frequency of, for instance, 1 

in 20 or 25 years6.  

                                                      

6 The 1:25 definition has become prominent in Australia to delimit ‘Drought Exceptional 

Circumstances’ (EC). Because EC is declared on a shire by shire basis entitling primary 

producers being eligible for financial assistance, the definition of EC has received 

substantial scientific (e.g. Laughlin and Clark 2000), policy (e.g. White 1996; White and 

Bordas 1997) and public interest (e.g. Wahlquist 2003). 
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Figure 2.1. The Hydro-illogical Cycle (DPRTF 1990b:25) 

Prior to 1992, drought declaration had instigated subsidies, loans and other 

financial assistance from state governments7. The transformation of drought to a 

manageable risk, envisaged a bimodal role of governments. On the one hand, 

through providing various forms of social welfare in times of extreme hardship, 

                                                      

7 There has been substantial debate about this demarcation and particularly about the 

difficulty in avoiding the politicisation of drought by finding suitable ‘scientific’ or 

objective measures for declaring and revoking drought and of assessing who is eligible 

for financial assistance. These issues, while in many cases the objects of study for climate 

risk technologists, are largely peripheral to my focus here because drought declaration is 

more a concern with describing current conditions than the work of describing climate 

variability and predicting it.  
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on the other hand in encouraging ‘self-reliance’ (DPRTF 1990b; 1990a), and later 

‘preparedness’ (Drought Review Panel 2004)8.  

Recreating drought, politically, as a normal risk for agriculture was a crucial 

springboard for the funding of research into the management of climate 

variability and the application of seasonal climate predictions. If climate 

variability was a risk, then the risk would need to be defined. In the more 

detailed volume of the DPRTF reports, Managing for Drought (1990a:99), a large 

part of the document is dedicated to conceiving such scientific intervention. The 

chapter, entitled ‚Climate Prediction and Farm Management‛, commences thus: 

‚Underlying the concept of risk management and the philosophy of managing 

for drought is the ability of agricultural enterprises to manage within the 

constraints of prevailing seasonal conditions‛. 

The role of scientists in making the necessary knowledge for primary producers 

to manage for drought is made explicit as the report goes on to call for 

governments to fund research to improve climate prediction, vegetation and soil 

moisture models across Australia, and decision support systems which 

incorporate these components with economic data at a property scale. The 

primary goal is to assist individual farmers to become more self-reliant. In 

concluding this chapter the DPRTF (1990a:108) identifies ‚a need to refocus 

attention on the capacity of primary producers to detect the early onset of 

adverse seasonal conditions at farm level‛. This focus on capacity building 

                                                      

8 Botterill and Fisher (2003) highlight the diverse perspectives in the debate which 

problematise current policy, or at least its flexible interpretation by governments during 

droughts, and suggest additional or alternative policy measures. For instance, exploring 

the social, political and media constructions of drought, and the diverse local lived 

experiences of drought and management in the context of very local or regional 

conceptions of management the authors of chapters in this book tend to encourage policy 

that is sensitive to the spatial and temporal patterns of vulnerability, both social and 

ecological.  
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suggests a key role of governments is funding the production of useful and usable 

information products, by scientists for agricultural decision-makers. 

The NDP succinctly normalised the variability of Australia’s rainfall climate. 

Persistent visions of turning rivers inland to modify the climate of the Australian 

interior, or of using cloud seeding to force clouds to release more of their payload 

of moisture were in tune with broader politico-scientific paradigms of control in 

their day (e.g. Kwa 2001; Home 2005). Instead of this idealisation of control, the 

NDP promoted risk management as the only way to contend with climate 

variability. This perspective was cemented by scientific knowledge because, by 

the early 1990s, impacts of ENSO on the rainfall climate of eastern Australia had 

been described in some detail by Australian scientists (e.g. McBride and Nicholls 

1983; Allan 1988). The pervading influence of ENSO had also been evinced by 

studies of Australian history and ecology (Nicholls 1988; 1989b; 1991). 

Professional and personal relationships had been established among some 

leading climate researchers and agricultural systems modellers. The latter, 

understanding the enormous potential to assist agriculture through climate 

prediction, had become interested in the emerging ENSO science in the early 

1980s. They proposed that the predictability of rainfall variability that ENSO 

provided would make systems modelling a useful tool for land managers. The 

presence of some of these individuals as advisers to the DPRTF is reflected in the 

Task Force deliberations about the need for inter-disciplinary research to develop 

scientific tools such as decision-support systems for agriculture. This 

recommendation from the DPRTF was accepted in the NDP and led to the 

formation of the National Climate Variability Program in 1992, and its various 

successors, most recently the Managing Climate Variability Program9. 

                                                      

9 The first phase of the program, the National Climate Variability Program (NCVP) was 

established following the NDP (1992) and culminated in late 1995. The second phase of 

the program from 1996-2001 was named the Climate Variability in Agriculture Program 
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The Managing Climate Variability Program (MCVP) 

The MCVP is a research funding body, itself funded by the Commonwealth 

Government and Research and Development Corporations (RDCs)10. Much of the 

initial R&D funded under the program focused on improving seasonal rainfall 

prediction and understanding the impacts of ENSO on Australian agriculture. 

Through the course of this research the MCVP became more concerned with 

‘end-to-end’ research11. The end-to-end perspective for research connects applied 

research to the contexts of its applications, ideally throughout the research 

process in an iterative manner. The scientific community of climate risk 

technologists thus provides the expertise to manage research projects for the 

program but is accountable to publics and governments through the structures of 

RDCs and to the scientific community through the program, its project reviews 

and publications.  

Thus partnerships between public and private sectors fund scientific research 

that is envisaged to serve both public and private goods. The former reflects the 

concern of governments to intervene in situations of market failure. For instance, 

it is imperative to attend to environmental problems such as land degradation as 

a public good (Holmes 1994; Vanclay and Lawrence 1995). On the other hand, for 

industry it is imperative to provide private goods to constituents, which are 

largely equated with improved financial outcomes for agricultural publics.  

                                                                                                                                                 

(CVAP), Since 2002 the program has been known as the Managing Climate Variability 

Program (MCVP), which is the name I use to refer to it in this thesis. 

10 RDCs are funded largely through grower levies on production which are met up to a 

predetermined ceiling by funding from the Commonwealth Government, dollar for 

dollar.  

11 This applies at least up to the period of research, culminating in 2005.  
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The MCVP appears to have gone some way to producing a scientific community 

of practice, albeit one in which tensions are apparent. An initiative of the MCVP, 

largely oriented around two to three year funding cycle, has been to get inter-

disciplinary scientists from different State and Commonwealth agencies to work 

collaboratively on projects. As the outgoing coordinator of the MCVP, Dr Barry 

White, put it in his after dinner address during the 2005 review of the program, 

his task ‚is a bit like a boundary rider, but not mending fences, rather cutting 

them‛. Thus, explicitly, a motivation in this boundary-work is defining the tenor 

of the collaborative-competitive arrangements between agencies. The ‘problem-

orientation’ of such research infuses inter-disciplinarity through much of the 

rhetoric of its adherents. The emphasis in the interdisciplinary and inter-agency 

work for climate risk technologists has been aligning climate information and 

seasonal forecasts to the ‘needs’ of primary producers. Thus, participation of 

primary producers as well as various forms of extension have been an imperative 

component of research funded by the MCVP (LWRRDC 1995; Hassel & 

Associates 2002).  

The broad research endeavour of climate risk technologists has moved from a 

focus on understanding biophysical systems towards connecting knowledge with 

practice, and in so doing to developing participatory modes of research. 

Nevertheless, there remain complex boundaries that are maintained and 

managed between disciplinary domains, for instance between climate scientists 

and agricultural modellers. A major part of the analytical work of this thesis will 

be to describe these boundaries and how they are managed. Prior to undertaking 

such analyses, a sketch of the history of the disciplinary knowledge domains and 

the principle models and techniques used by climate risk technologists will prove 

useful as a depiction of the terrain in which these boundaries are built. This 

terrain predominantly spans climate science and agricultural systems thinking, 

and its landmarks are the models which these overlapping scientific cultures 

produce.  



25 

ENSO, teleconnections, and seasonal climate prediction 

In a recent personal account of the history of seasonal climate prediction in 

Australia, an eminent Australian climate scientist, Neville Nicholls (2005:29) 

concludes by drawing on Ludwig Fleck’s concept of the ‘thought collective’. 

Nicholls (2005:18) suggests that seasonal predictability of climate variability 

moved ‚from revolutionary science to orthodoxy‛. Climate scientists began to 

accept that climate, at seasonal or longer timescales, was not fundamentally 

unpredictable; at first gradually, then rapidly12. This change of mind is invariably 

presented as having occurred as climate science moved from empirical 

explanation of statistical associations towards understanding of the mechanisms 

which underpin these associations13. Mechanistic understanding, albeit partial, 

has cemented statistical associations, making them more than mere artefacts. 

Meanwhile empirical studies of the strength of the associations across 

instrumental, historical and paleoclimatological records have given increased 

credence to claims that ENSO provides predictability at least at seasonal 

timescales, if not longer (Nicholls 1988; 1991).  

The statistical associations between the Southern Oscillation Index (SOI) and 

Australian rainfall variability were built up from studies of rainfall anomalies 

and sea-level pressure differentials during the late nineteenth and early twentieth 

centuries (e.g. Quayle 1910; Walker 1923; Walker and Bliss 1932). Senior staff at 

the Australian Bureau of Meteorology (ABoM) at that stage was unwilling to give 

much weight to these correlations as a basis on which to make predictions 

                                                      

12 The accelerating of this shifting consensus might be better described with reference to 

changing ‘paradigms’ (Kuhn 1970). 

13 Various histories range from contribution of specific actors (e.g. Meadows 1972), to 

general scientific history of ENSO (Glantz 2001), to more academic accounts of the 

progress of scientific knowledge of ENSO (Allan et al. 1996) to a re-interpretations of 

historical events in relation to ENSO (Nicholls 1988; Grove and Chappell 2000b; 2000a).  
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(Nicholls 2005). The records were not long enough to extrapolate and make 

predictions. During the mid twentieth century understandings of the chaotic 

fluid dynamics of the atmosphere engendered a growing sense of disconcertion. 

This theoretical understanding suggested that beyond the short timeframe of 

perhaps 10 days, or slightly longer in the tropics, climate was thoroughly 

unpredictable (Lorenz 1956). By the time Lorenz had illustrated the famous 

‘butterfly effect’ in 1960 (Gleick 1990) the correlation between the SOI and 

Australian rainfall had fallen away (Treloar and Grant 1953), at least for a period.  

Little weight was given to the stability of the teleconnections again until after 

Bjerknes (1969) documented the linkage between these atmospheric and sea-

surface temperature (SST) anomalies. A mechanistic theory of ENSO was 

developed by Wyrttki (1975) which rested on positive and negative feedbacks 

between the ocean and atmosphere in the equatorial Pacific14. El Niño, the 

oceanic phenomenon, was interlinked with Walker’s assessment of see-sawing 

air pressures between Darwin and Tahiti (the Southern Oscillation). The two 

phenomena were unified by Rasmusson and Carpenter (1982) as the El Niño 

Southern Oscillation, and ENSO came into being.  

ENSO began to be seen as having a particular lifecycle. Glantz (1994) describes 

the stages of the formation and decay along these lines: In the Austral summer 

time or early autumn the westerly trade winds, which most of the year blow 

strongly across the Pacific near the equator, tend to ease. Trade winds serve to 

‘pile up’ warm water in the western equatorial Pacific in an area known as the 

‘warm pool’. The trades also push water away from the coast of the South 

America which results in upwelling of cool, nutrient-rich water upon which the 

rich marine food chain of that region is based. The seasonal slackening of the 

trades, though, is little indication of El Niño, unless it persists. When it does, 

towards the end of the Austral autumn the warm pool begins to break down and 

                                                      

14 For a useful account of the various theories of ENSO, see Wang (2001). 
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spread eastwards thus lowering the sea-level and SSTs in the western equatorial 

Pacific and increasing them in the central and eastern Pacific. An El Niño event 

that commences between this time and around August will tend to persist until 

the following summer or autumn when the anomalously warm water in the 

eastern and central equatorial Pacific is again dissipated. Thus the ocean-

atmosphere system is said to have ‘memory’, a strong lagged relationship. That 

is, the state of the Pacific Ocean is not fleeting; it persists, and in this persistence 

comes predictability. 

The linkages between ENSO (or other ocean-atmosphere oscillations and 

fluctuations) and regional climate anomalies are referred to as teleconnections. 

Mechanistic understandings of such teleconnections are considered the linchpins 

in building scientific credibility of statistical prediction around these phenomena. 

Via mechanism, the stabilisation of phenomena occurs such that predictive tools 

can be built. As I will go on to detail in Chapter 5, mechanism is the site of 

greatest controversy as it underpins the translation of correlation into something 

more akin to causality, though less deterministic.  

Once mechanistic connections are more or less settled, teleconnections tend to be 

considered somewhat separately from the dynamics of the ocean-atmosphere 

interaction that constitute prediction of ENSO itself. For this reason, in ENSO 

science, there are currently two distinct arenas (Glantz 2001). Firstly, there is the 

prediction of ENSO states: El Niño, neutral, and La Niña. This prediction is 

mostly based on modelling of the mechanistic processes and feedbacks by which 

these states form and decay, and their adequate representation, usually 

dynamically. The states themselves are defined by threshold SSTs, usually in an 

area of the equatorial Pacific Ocean known as NINO3. The models must, in turn, 

be underpinned by statistical analyses of how well they do in predicting the 

changes in the system in hindcast mode (i.e. initialised by historical datasets) or 

forecast mode (initialised by contemporary datasets). Such statistical analysis 
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provides metrics of model skill, a critical and complex measure of the goodness 

of a model15.  

Secondly, the prediction of ENSO impacts, is focussed on the prediction of 

rainfall, pasture growth, disease spread, monsoon onset, tropical cyclone activity, 

or other things associated with changed climatic conditions. In Australia, 

predicting impacts has mostly relied on statistical models underpinned by a 

mechanistic understanding of the teleconnections that are implied by any 

forecast skill16. While predictions of ENSO states using Coupled General 

Circulation Models (CGCMs) are still largely considered as ‘experimental’, they 

do inform public representations of climate variability in Australia from time to 

time. Statistical schemes for forecasting seasonal rainfall are the dominant 

models from which climate predictions are produced and extended to 

agricultural publics. The most prevalent seasonal forecasts are outlooks which 

are provided as maps of Australia with probability isopleths expressing the 

likelihood of above or below-median rainfall. Figure 2.2 exemplifies the outputs 

of the two statistical schemes that dominate the Australian climate prediction 

scene. The schemes were developed in the Bureau of Meteorology Research 

Centre (Drosdowsky and Chambers 1998; 2000) and in Roger Stone’s doctoral 

thesis (see Stone and Auliciems 1992; Stone et al. 1996). Other forecast systems 

exist but are less widely accepted and used, as will be discussed in later chapters. 

Both the major Australian statistical schemes have greatest skill in parts of 

                                                      

15 This technical term, skill, will be discussed much more in Chapter 5. For now it can be 

simply described as statistical measure of the degree to which predictions improve upon 

guesswork or the probabilities given by historical records, that is, on ‘climatology’. 

16 The relative stability of ENSO and its teleconnections has been inferred through 

paleoclimatic proxies of ENSO and its impacts in pre-history (e.g. Diaz and Markgraf 

1992) and biological adaptations to ENSO-like inter-annual rainfall variability (e.g. 

Nicholls 1989a; 1991). This work is also used to infer potential stability of ENSO under 

‘greenhouse’ conditions (Nicholls et al. 1996; Power et al. 1997; Trenberth and Hoar 1997). 
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eastern and northern Australia during winter, spring and early summer (Stone et 

al. 1996; Drosdowsky and Chambers 1998). Potential relevance of forecasts to 

decisions increases during these times. The austral summer and autumn period, 

when predictability of ENSO and its impacts becomes most difficult is often 

referred to by climate scientists as the ‘autumn predictability barrier’. 

a)  

b)  

Figure 2.2. Paired examples of seasonal forecast maps during an El Niño event 

in September to November 2006. Forecasts were issued by the issued by (a) the 

Queensland Government Department of Primary Industries  (QDPI 2006), and 

(b) the Australian Bureau of Meteorology (ABoM 2006c) 
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The statistical seasonal rainfall forecasting model which the ABoM uses to 

generate forecasts is based on the associations between SST anomalies in the 

Indian and Pacific Oceans and Australian rainfall from the period 1950 to 1993 

(Drosdowsky and Chambers 1998; 2000). It was devised ‘objectively’ using 

Empirical Orthogonal Function (EOF) analyses (Lorenz 1956). This technique 

appears to be a contemporary gold standard in statistical climate analyses, and 

similar to Principle Component Analysis (PCA), extracts from spatial data a set of 

patterns within the predictor data set (SST anomalies) which best describe the 

variability within the predictand dataset (Australian rainfall anomalies). Thus the 

technique produces a set of orthogonally rotated functions which can be used in 

consort to develop hindcast predictions of rainfall variability. These, in turn, can 

be used to develop an estimate of the forecast skill, which is achieved through 

iteratively using all years except one to develop a statistical prediction for that 

one year. In hindcast mode, every year is used to test the skill of models 

generated by the data from all the other years. This process of developing 

estimates of the skill of the final model is referred to as double cross-validation 

(Drosdowsky and Chambers 2001), and again is often described as representing 

the most appropriate method for development of statistical forecast systems.  

The current operational statistical forecasting scheme used by the ABoM 

produces a lagged forecast providing up to one month lead time, such that the 

three-month rainfall outlook can be issued up to a month prior to the target 

period. In reality the forecasts are made publicly available approximately two 

weeks before the target period, following from outlook meetings within the 

National Climate Centre (NCC) of the ABoM in which the wording 

accompanying the forecast, as well as the state of the Pacific and Indian Oceans, 

is discussed (Fawcett et al. 2005). 

The Southern Oscillation Index (SOI) Phase system (Stone and Auliciems 1992; 

Stone et al. 1996) relies on a PCA of 120 years of historical lagged relationships 
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between the difference in the SOI17 from one month to the next and Australian 

rainfall. The SOI for any period can be plotted within a phase space such that any 

change in the SOI to be allotted to an SOI phase (Figure 2.3). For any given 

month of the year a particular phase of the SOI invokes a particular probability 

map of Australian rainfall. Largely, the ‘consistently negative’ and ‘rapidly 

falling’ phases of the SOI during the period from May to December are 

associated with El Niño conditions in the equatorial Pacific Ocean and drier than 

average conditions across eastern Australia. ‘Positive’ or ‘rapidly rising’ SOI 

phases during the same period are La Niña conditions.  

 

 

Figure 2.3. The five SOI phases as they are defined within the SOI phase space 

according to the current and previous monthly average values of the SOI 

(Stone et al. 1996:253) 

A corollary of the architecture of the SOI phase system is that it meshes easily 

with systems models such as those used to predict agricultural productivity. 

                                                      

17 The SOI is defined for this system as ‚the difference in atmospheric pressure anomalies 

between Tahiti and Darwin divided by the standard deviation of the difference (and 

multiplied by 10)‛ (Stone et al. 1996: 252). 
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Specifically, because one of the outputs of the SOI phase system is analogue 

years, it provides systems modellers the necessary historical daily data for their 

initialising simulation models. The SOI phase system is widely used by systems 

scientists to generate predictions of agricultural production at various spatial 

scales, which ostensibly brings prediction at least one step closer to the decisions 

being made at a farm level (Stone and Hammer 1994; Carter et al. 2000; Meinke 

and Hammer 2000; Paull et al. 2001; Hammer et al. 2001; Paull 2002; Meinke and 

Stone 2005).  

Systems and the hard and soft sides of climate applications 

Systems thinkers and modellers have tried to link climate models with the 

decisions faced by agricultural publics. They have adopted, and sometimes 

appropriated and adapted, climate forecasting tools to meet their specific needs. 

The landscape in which they work encompasses climate, soil, plants, animals, 

people, and politics. In this regard, this domain of climate risk technologies is in 

itself broad and crosses many boundaries. Systems scientists, as climate risk 

technologists, define systems by the boundaries they put about them. Systems are 

not seen as closed just because scientists must make them tractable by closure. It 

is commonly stated, for instance, that systems are nested spatially; smaller ones 

within the larger. The recognition that all systems are nested within larger 

systems and thus that systems can rarely be considered closed, burdens the 

systems researcher with the awareness that their view is always partial, that 

surprises will prevail, that control is limited (Holling et al. 1998). Artificial 

boundaries limit understanding of the system in question (Taylor 2005). Also, in 

taking an integrative view, they are drawing multiple simultaneous hypotheses 

which cannot be reductively tested and thus their model, be it a simulation or 

conceptual model, cannot be properly verified with empirical data (Oreskes et al. 

1994). For example, there may be multiple ways to correctly predict the outcomes 

of a particular system configuration. Correct predictions cannot be attributed 

directly to correct configurations. This applies to climate science too, though for 

complex systems scientists, the climate is just one element of a larger and more 
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complicated system. Hammer et al. (2001:520) place climate forecasting in the 

context of a systems approach as follows:  

The systems approach highlights inclusivity of all key players and combines 

biophysical, economic and social considerations within a communications 

process that facilitates education of all players, while seeking systems 

improvements. The actual climate forecast is a small part of this 

comprehensive process. 

The emergence of the application of predictive simulation modelling in 

agriculture was nearly synchronous with the development of seasonal 

forecasting of rainfall. Prior to rainfall forecasting capability, systems modellers 

could provide forecasts based on current conditions and the regional 

climatology. Current conditions, particularly if there is substantial soil moisture 

and deep soils, can provide significant predictability in the modelling of crops 

and pasture growth (e.g. White 1978). Seasonal forecasting adds an extra degree 

of predictability within this schema. 

Reviewing the field of simulation modelling, Hayman (2001:68) argues that the 

simulation is ‚relatively stable‛. It is an accepted paradigm in agricultural 

research. Simulation studies have been framed as offering substantial advantages 

over their major scientific competitor, field trials. Field trials are temporally and 

spatially bounded by the ‚tyranny of site and season‛ (Williams 1994;  in 

Hayman 2001:68). Simulation experiments are bounded by the extent and quality 

of the data that seeds them. However, they are also limited by the scale of 

applicability of climate predictions that initialise them. In this context, building 

models is considered by many modellers as both a way of understanding 

agricultural systems and a way of predicting and thus intervening in them. 

Mostly, the basis of modelling has been through developments in biological and 

ecological research (Hayman 2001:64). The economics was a later addition which 

translated the meaning of biophysical interactions into financial outcomes, often 

making their outputs more salient to decision-makers (Stafford Smith and Foran 

1988).  
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As inferred above, human and ecological systems are often seen as juxtaposed 

rather than enmeshed. This is particularly the case within agriculture where so-

called ‘soft’ and ‘hard’ systems tend to be treated as interactive but external to 

one another (Checkland 1983). One requires the hard calculative logic of 

biophysical science; the other, forays into soft interpretive practices of the social 

world. The boundary between the two is usually taken as a single point. That at 

which decisions are made and actions taken; that is, management.  

Systems modelling and systems forecasting to aid in managing the 

rangelands 

Systems thinkers tend to describe the challenge of rangeland management in 

term of making profit while minimising resource degradation. As McKeon and 

White (1992:200) put it:  

Ideally, graziers should be able to match stocking rates to seasonal 

conditions so that animal production is maximised and damage to pasture 

and land minimized. In reality, imperfect predictions of future weather and 

markets for buying and selling [stock] make such ideal resource use 

impossible. 

The ability to predict is always limited, and thus limiting. Whether using 

seasonal rainfall forecasts or pasture growth forecasts, one can only ever provide 

a shift in probability distributions of certain outcomes, generally at wide spatial 

scales. A key role of systems modelling in the rangelands has been to run 

management strategies in a simulated environment over a long period of time to 

evaluate the fallout of the tension between resource degradation and profit. In 

this context, degradation is considered as depletion of the productive capacity of 

the resource base (McKeon et al. 2004), which for the semi-arid rangelands is 

mostly considered as the reduction in perennial grasses and palatable shrubs and 

their replacement with unpalatable shrubs (often referred to as woody weeds18), 

less resilient annual grasses, and, at worst eroded ground.  

                                                      

18 Woody weeds are usually native rather than introduced species. They are often the 

sorts of plants which tend to colonise disturbed areas, and are unpalatable to stock. 
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‘Systems’ of the rangelands are highly dynamic and a major concern of rangeland 

scientists has been the processes of degradation and recovery, and how these 

occur (McKeon et al. 2004). In the context of rangeland management, a systems 

approach ‚provides a framework to examine the flow of dry matter, energy and 

nutrients in the savanna ecosystem‛ (McKeon et al. 1990: 361). This conception of 

a system allows for estimation of the biomass of forage, changes in biomass of 

animals, bare soil, run-off, exposure to winds erosion, and numerous other 

elements of productivity and resource condition. High relative grazing pressure 

increases the proportion of average growth that is consumed, which has been 

implicated in reducing subsequent perennial pasture cover, increasing soil 

exposure and erosion (McKeon et al. 2000:228). Depending on the soil type, 

erosion can have substantial and sometimes near-permanent impacts on 

vegetation. Relatedly, the timescales of both animal breeding and rainfall 

variability can be decadal and sometimes generational in the rangelands. In this 

setting there is a tension, and sometimes substantially conflicting opinions 

among scientists and graziers about how management should be done. 

Rangeland scientists have argued that degradation results from management 

oriented to short-term gain or economic survival (Harrington et al. 1984). 

However, scientific estimations of safe carrying capacity for south-western 

Queensland properties were mostly very close to the stocking rates maintained 

by their managers (Johnston et al. 1996; Johnston et al. 2000). 

The impacts of stocking rates decisions are often viewed among systems 

scientists in terms of energy balances, carbon and nutrient cycles and ecological 

processes. For example, the balance between consumption of plant material by 

domestic livestock is considered in relation to rates of primary production in 

relation to the potential consumption of that plant matter by other herbivores. 

Other elements in ecological processes, such as fire, which can maintain grass 

cover and eliminate woody weeds, or the maintenance of soil organic matter and 

soil surface protection from erosion are also considered (McKeon et al. 2000). 

These often very local and contextual feedbacks associated with ecological 

processes complicate the simulation of pastoral production. Thus modelling tools 
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are largely seen as relatively crude instruments for the depiction of what is going 

on with pasture growth at a local scale unless there is a high degree of 

specification of property-scale parameters (Buxton and Stafford Smith 1996). 

Regional and national scale pasture growth models tend to be targeted more as 

monitoring and predicting large scale climate impacts to encourage preparedness 

among policy-makers (e.g. Carter et al. 2000). However, some modelling 

technologies have been developed which are specifically aimed at informing 

graziers and advisers of likely ongoing economic effects of different management 

strategies in the context of climate variability given the predictability associated 

with ENSO and other phenomena. The systems scientists who produce these 

tools acknowledge that diverse management options are available (e.g. Stafford 

Smith and Foran 1992). Nonetheless, the fundamental positions that are 

considered ecologically and economically permissible are described as either 

maintaining low and relatively constant stock numbers, or having higher 

stocking rates but reducing them rapidly in response to poor seasonal rainfall 

and building numbers up more rapidly when the season breaks (see Harrington 

et al. 1984; Stafford Smith 1996).  

The various models produced by climate risk technologists form both the basis 

and culmination of their formal understanding of the impacts of climate 

variability in the rangelands. They are the objects around which the knowledge 

of climate risk technologists tends to be centred. It is thus important to have 

sketched these tools and the ways they have been built. This rudimentary history 

and architecture modelling will provide a useful scaffolding upon which the 

analyses of narratives of scientist and grazier participants can be built in later 

parts of this thesis. Yet, there is another domain of climate risk technologies 

which needs to be unpacked in order to more fully understand this community: 

extension. In this research many scientists involved in biophysical research were 

also engaged in extension of climate information. In this chapter, rather than 

describe how extension of climate variability and predictability is done (which I 

do in Chapter 6) I briefly outline the main currents in discourse extension over 

recent decades. 



37 

Extension and adoption  

Agricultural extension emerged in Britain as ‘university extension’ during the 

1840s and was intently focussed on the application of science to agriculture (van 

den Ban and Hawkins 1988). Some scientists quickly learned that the transfer of 

knowledge and technology was an inherently cultural practice, as was 

agriculture itself. The implication of this understanding is that effective 

knowledge needs to be embedded within the social, cultural and practical fabric 

of existing ways of life. The transfer of technology (ToT) model, however, has 

persisted as a way of understanding for the process of agricultural extension. The 

realist attention to the ‘mechanisms’ and ‘barriers to adoption’ has gradually 

given way to definitions of extension as a means of ‘helping’ primary producers 

to make better decisions (Leeuwis 2004). The application of any given (and not 

just scientifically derived) knowledge or technology to agriculture is not 

something that simply requires its adoption. It also requires continuous 

evaluation, not only of knowledges and technologies themselves, but of the 

motives and interests among the agents and structures which are perceived to 

propel them.  

Constructivist scholarship on adoption (e.g. Röling and Wagemakers 2000) 

eschews the relatively linear model of adoption that has become the focal point of 

adoption research for decades: the ‘diffusion of innovation’ (Rogers 2003 [1983]). 

The ‘diffusion of innovation’ model and the empirical work which grounds it (as 

reviewed by Rogers 2003 [1983]) provides considerable insight into the process of 

adoption. Nevertheless, this model has a variety of practical and theoretical 

downfalls which have been roundly criticised since its inception, and often 

conceded by Rogers himself (e.g. Leeuwis 2004). One important concern about 

the diffusion of innovation model, and particularly the language surrounding it, 

is that it tends to imply that all adoption of scientific innovation in the best 

interest of farmers and thus that non-adoption is problematic, while adoption is 

always unproblematic (Vanclay and Lawrence 1995). This leads to a tendency to 

search for someone to blame for non-adoption, either extensionists for being 

ineffectual or primary producers for being unresponsive and often, by 
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implication, irresponsible (Leeuwis 2004). Related to this is a classification of 

agriculturalists into categories, such as ‘innovators’, ‘early adopters’, ‘late 

adopters’ or ‘laggards’ which provides a common, if troubling language and 

practice within extension organisations in the rangelands (Ison and Russell 2000; 

Vanclay 2004). The argument that a certain cohort of primary producers lead and 

the rest follow has been used to justify the engagement of scientists almost solely 

with a small sector of the agricultural community. Thus, in forming progressive 

agricultural practice, ‘innovators’ and scientists may often be staging the 

development of farming only in terms of a minority perspective. That is, 

scientists and so-called ‘progressive farmers’ may be drawn to work together on 

the basis that their conception of the problems faced by farmers are of a 

particular nature. They may have similar understandings of the reality of 

farming issues and thus form commensurable ‘epistemic cultures’ (Knorr-Cetina 

1999) which may be distinct from other agricultural epistemic cultures. 

While it may be the case that so-called ‘innovators’ have wider social networks 

than other farmers (Rogers 2003 [1983]), their standing as ‘opinion leaders’ may 

be limited to pockets of the agricultural communities in which they live (Leeuwis 

2004). In different social networks other innovations that are not proscribed by 

scientific and extension networks are generated, and may be nearly invisible to 

all but the erstwhile recalcitrants, who are developing them (Leeuwis 2004). In 

this view, the conception of individual innovators led by ‘opinion leaders’ is 

replaced by the diverse practices of making socio-technical innovations and 

decisions among epistemic cultures which may be closer or further away from 

scientific knowledge-making institutions. In this setting, innovations are often 

not adopted as much as rebuilt to fit with local understandings, practices and 

perspectives; and the practice of innovation is thus often a partial adoption, 

negotiated differently in different sectors of communities drawing on forms of 

rationality that are rarely just instrumental, and never solely so (Habermas 1984; 

Röling and Jiggins 2000).  

Thus technologies and especially scientific knowledge might be better seen as 

adapted to agricultural decision-making than adopted. Changing this one letter 
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makes all the difference in conceptualising the processes of agricultural 

extension. It emphasises that extension is an iterative socio-technical process of 

knowledge-making, social learning, and practice change across communities and 

cultures. The synthesis of experience and experiment among scientific and 

agricultural institutions results in negotiated knowledges and technologies. In 

this conception expertise and experts are distributed among epistemic 

communities (Röling and Jiggins 2000). In order for knowledges and tools to be 

adapted in agricultural decision-making, a further process of integration is 

necessary in which they are brought into a form of socio-technical alignment (Rip 

1995).  

2.2: A context for grazier knowledges 

In this section I briefly depict a historical and cultural background relating to 

knowledges of graziers managing the rangelands. This account begins with an 

examination of outback mythologies. These myths are key features in the 

ongoing positioning of the rangelands. Because the rangelands have such a small 

human population and such a substantial iconic significance for Australians 

generally, outback mythology has played an important role in shaping the 

identities and relations among rangelands graziers and between them and the 

country they manage. Thus the examination of this mythology provides a broad 

cultural context for the analyses of the narratives of grazier participants. I also 

briefly describe the life and work of rangeland graziers, which are indicative that 

the mythology of the rangelands is grounded in practices.  

Yet all is not stable and settled in the rangelands. Not only is the climate variable 

and changing, so too are social and cultural predicates which inform policies for, 

and practices in, the rangelands. Accordingly, I introduce some of the key 

contemporary discourses about the meaning and function of rangeland regions. 

While such discourses operate across scales, different areas of the rangelands are 

considered in differing ways by rangeland scientists, policy-makers, and 

inhabitants.  
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Contested mythologies and values of the rangelands 

In Australian vernacular, ‘rangelands’ are often referred to as ‘the outback’. They 

are frequently described as ‘vast’, ‘empty’ areas where hardy souls battle the 

floods and droughts, one or the other of which would appear to prevail most of 

the time. Yet, despite these commonly held views and mythologies, the 

Australian rangelands defy easy definition. They may well be vast in size and 

biologically diverse, but just as important for their management is the sense that 

they are diversely imagined and their meaning and status are broadly contested. 

If they ever were, they are no longer viewed solely in economically terms of what 

these areas can produce. Rather, there is wide recognition that diverse values, 

interests and discourses are at play in the production of these landscapes 

(Holmes 1994) and the people who inhabit them (Gill 2000). This 

acknowledgement has led to a call from anthropologists and human geographers 

to pay close attention to how people describe and enact their relationships with 

places and with each other in such environments (Gill 2000; Dominy 2001). In 

part, this thesis pays attention to these productions of place and identity 

together, through narrative forms, which often articulate the relations among 

people and places (Dominy 2001). Yet, these relations, at a very personal level, 

are also contextualised by broader historical re-orientations in societal values. For 

the rangelands such shifts have been substantial. 

Colonial constructions of an Australian national identity were forged through 

pastoralism. In the early years of white settlement, Australia ‘rode on the sheep’s 

back’. Pastoralism was often mythologised in relation the work and life of 

Australian grazing pioneers at, and even beyond, the frontiers of exploration. 

According to Ward (1977 [1958]), many of the traits of pastoralists and their work 

persist in Australian cultural mythologies. In this regard, contemporary graziers 

are often construed as a link back to this historical perspective on the identity of a 

young ‘imagined community’, to use Anderson’s phrase (1991). The iconic traits 

which come to define this idea of national character, of which graziers were 

supposedly exemplars, include stoicism and autonomy, practicality and self-

reliance, a commitment to working hard and to looking after your mates (Ward 
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1977 [1958]). Indeed, these traits are likely to have been requisite to enduring, let 

alone flourishing, through climatic extremes and relative isolation.  

From its earliest days, pastoral expansion into Aboriginal lands was seen an 

obvious imperative of progress for a growing nation, and a necessary and 

inevitable step to usurp the primitive, unproductive and thus inappropriate uses 

that were associated with Aboriginal tenure (Gill 2000: 35-40). The rangelands 

were taken to be a country in which men conquered natural adversity through 

sheer hard work, persistence, and ability (Ward 1977 [1958]). These semi-arid 

regions were largely described within the chronicles of settler society as a 

resource to be exploited. Through the simple process of putting domestic stock 

on wild lands, they could be bred or fattened and then sold for profit. The 

rangelands were not seen as being worthy or capable of ‘improvement’ in an 

agricultural sense. The rainfall was too variable, the soils too poor (Flannery 

1995). Yet, there were and remain pervasive narratives of ‘proper use’ of the 

rangelands which were developed iteratively, and often following extended 

periods of drought and degradation (Quinn 1995; McKeon et al. 2004) in order to 

define practices that were deemed appropriate at particular historical junctures19. 

The iconic mythology of the rangelands is firmly grounded in historical events 

and people, yet divergent identities and uses of the rangelands have recently re-

emerged and contributed to new formulations of the rangelands, their meaning, 

and their proper use. Declining agricultural commodity prices and a long boom 

in the minerals industry in Australia (much its operations within rangeland 

areas) has, inter alia, made agriculture less central to Australian economic 

prosperity. Related to this, the weaker agricultural economies have generally 

resulted in out-migration of non-indigenous people from the rangelands, aging 

                                                      

19 A key instrument that was used to create grazing practices such as appropriate 

stocking rates were the changing lease arrangements between the crown and pastoral 

leaseholders. Various ways in which pastoral leases have been deployed to conduct the 

conduct of graziers are discussed by Holmes (2000) and Quinn (1995)  
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of grazier populations, downsizing of rural centres and services, and 

consolidations of grazing properties to achieve the economies of scale necessary 

to survive (Stafford Smith and Abel 2003a). Also, semi-arid landscapes have 

become iconic for their environmental and cultural values, which contributed to 

a booming outback tourism industry, now economically more lucrative than 

grazing (Stafford Smith and Abel 2003b). Other changes in the rangelands have 

been associated with changes in tenure and lease arrangements. Notably, 

following the 1997 Australian High Court determination that pastoral leases did 

not extinguish Aboriginal native title, substantial tracts of crown land under 

pastoral lease have been returned to traditional owners, particularly in Central 

Australia. In Western New South Wales, the State and Commonwealth 

Government have purchased pastoral leases and closed off waters, ostensibly, in 

order to enhance the conservation values of these lands.  

Holmes (1994) suggests that these changes are part of a ‘post-productivist’ shift 

in the rangelands. He argues they are shifts oriented by ‚a complex mix of value 

orientations held by diverse interest-groups, rather than tied to commodity-

related market values‛ (1994: 148). Such interest groups include, but are not 

limited to, Aboriginal peoples, pastoralists, tourism industry interests, 

conservation groups, and minerals industries (see Stafford Smith and Abel 

2003a). More recently, the rangelands has been constituted as a potential carbon 

sink and as such, rangeland managers are seen also for their potential to produce 

a public good through managing land to sequester carbon.  

In ecological terms there is no doubt that, in many areas of the rangelands, 

settlement and land use patterns have transformed ecologies in dramatic ways, 

through sequences of ‘good’ and ‘bad’ years. Yet it is often through shifts in 

climate and management that the rangelands have become understood, both by 

graziers and scientists (Condon 2002; McKeon et al. 2004). Introduced animals 

often caused dramatic changes in habitat, which in turn has led to the extinction 

of numerous native animals (Flannery 1995; Stafford Smith and Abel 2003b). At 

the same time, some native species, particularly kangaroos, have burgeoned with 

the increasing availability of surface water intended for domestic stock (Grigg 
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2002). Variable climates, markets, technological innovations, and high grazing 

pressures have sporadically resulted in loss of topsoil, thickening of native 

woody vegetation, and general degradation of the pasture resource (e.g. Rolls 

1985; McKeon et al. 2004).  

In line with changing values associated with the rangelands, Gill (2000) 

demonstrates how in Central Australia pastoralists have developed narratives 

and practices that tie their identity to the land, as being stewards and managers, 

rather than simply primary producers. Nonetheless, these narratives of practice 

and identity are somewhat subsumed by broader societal narratives which Gill 

(2000) suggests tend towards a somewhat scathing view of graziers. These 

narratives tend to emphasise ecological and resource degradation, as well as the 

dispossession of Aboriginal people from their traditional homelands, as major 

concerns about grazing in the rangelands. 

Climate variability and the ominous potential of climate change contribute to 

defining the marginality and fragility of land and life in the rangelands in 

narratives across places and cultures. Rangeland management becomes 

increasingly conceived in terms of the management of public as well as private 

goods; about maintaining ‘ecosystems services’ and ‘system functions’; about 

minimising erosion and adopting ‘best practice’. Cultural and social constitutions 

of the rangelands under such new stratagems of thinking are clearly also 

constructions of management. Science is implicated in building appropriate tools 

and forms of knowledge to assist in management of the rangelands. Thus, the 

integration of knowledges among graziers and scientists can be usefully seen as 

being propelled by cultural and social contestation over the meaning of 

managing the rangelands. These contestations are essentially about who gets to 

decide what is ‘proper’ behaviour and what forms of management are overly 

‘risky’. These are decisions about the legitimacy of different knowledges and 

knowledge institutions. 
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Historical and contemporary management of the rangelands: principles and 

complexities 

From the early nineteenth century, official attempts to understand the pastoral 

value and appropriate usage of the rangelands informed only part of the thinking 

that would come to influence their management. As Heathcote (1964) recounts, 

both official and unofficial attempts to appraise land in western New South 

Wales often failed to foreshadow the enormous variability of their productivity 

between years. He details how the first settlers and explorers, though aware of 

the great variability in rainfall, did not manage to develop formal understanding 

of how such variability impacted upon the productivity of the land until the early 

twentieth century. Nonetheless, the variability appears to have been somewhat 

understood within the operational management of semi-arid runs in an informal 

sense from a much earlier time. For instance, successful bushmen, such as Sidney 

Kidman, were careful not to overcapitalise their land. Kidman’s awareness of the 

low and variable productivity of the country led him to manage climate 

variability via geography. In the 1880s and 1890s, he strategically purchased 

properties across a wide geographic sweep such that stock could be moved 

across the rangelands according to the availability of pasture, and staged to 

market via a series of relatively dependable watering points (Bowen 1995).  

Nonetheless, many of the lessons about profitably grazing in the rangelands were 

hard won. Heathcote (1964: 197) summarises these lessons, as follows: 

To stock country lightly on the assumption that drought was imminent 

would have been impracticable, because the income from so few stock 

would have been insufficient to maintain occupation; to stock heavily in the 

good seasons and carry large numbers of stock through the droughts by use 

of external feed supplies would face practical difficulties and would require 

impressive capital reserves; to stock heavily and chance the drought losses 

was risky but more attractive to men of limited capital hoping for quick 

profits. Their decision must have been encouraged by the knowledge, 

current by the 1880s, that unused feed was always destroyed either by 

drought or bush-fires. The great lesson of the plains was that restricted use 

did not conserve the resource; feed came and went with the seasons whether 

it was used or not and the limited returns discouraged costly methods of 

artificial conservation. Exploitation of the resources as they occurred, or 

what might be termed ‘opportune use’, appeared to be the practical solution 

on the plains. 
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This tract highlights a fundamental tension about what appropriate use of the 

rangelands pasture resource might entail. Yet, since Heathcote’s (1964) seminal 

investigation of the historical appraisal of pasture resources, there have been 

divergent accounts of what might constitute ‘appropriate’ – and later 

‘sustainable’ – use of the resource. Rangeland scientists and graziers have 

suggested that productivity and profit can be balanced by maintaining lower 

grazing pressure during both drier and wetter seasons. According to Condon 

(2002:382), even in the late nineteenth century, some managers were aware that 

they could increase wool production through reducing stock numbers. Fewer, 

better quality stock, it was argued could be better nourished with lower 

overheads and so produce more and better quality wool. Also, logistically, it was 

often difficult to reduce stock numbers as seasons deteriorated. The strategy of 

exploiting feed when it was available, building up stock numbers rapidly in good 

years, was recognised by some graziers as potentially hazardous to the longer-

term viability of the pasture resource (McKeon et al. 2004).  

Stocking rate tends to be regarded as the factor with the most critical impact on 

financial performance (Johnston et al. 2000:209) and can also have substantial 

natural resource management outcomes (McKeon et al. 2004). Higher more 

variable stocking need not lead to overexploitation of the pasture resource, 

though it involves greater risk, both fiscally and ecologically. No matter what 

strategy is in place, during prolonged droughts, it is likely that reducing grazing 

pressure will be necessary (Buxton and Stafford Smith 1996). Yet, there are 

diverse options available to graziers with respect to changing grazing pressure, 

each with attendant lower level choices. For instance, if feeding stock, what feed 

will be most economical? If agisting stock, where should agistment be sought? 

Such decisions are mirrored by equally diverse methods for increasing stock 

numbers following droughts. It may be tempting to buy stock cheaply before a 

drought has properly broken, perhaps pre-empting a wet season on the basis of 

predictions of La Niña. Increasing stock numbers gradually through breeding up 

from a core nucleus of animals that survive a drought is the more cautious 

extreme. Several case studies and modelling experiments in different areas of the 



46 

Australian rangelands suggest that rapidly increasing stocking rates after 

extended dry periods is likely to create the greatest economic returns in the short 

term, though it could also lead to substantial degradation in some areas (Buxton 

and Stafford Smith 1996). Graziers are aware that these sorts of decisions can 

have longer-term deleterious effects on productivity through degrading the 

pasture resource or soil and allowing the expansion of non-palatable shrubs, or 

‘woody weeds’ (Stafford Smith et al. 2000). 

Policy instruments can also have substantial sway on the way decisions can and 

will be made (Stafford Smith 2003). Nineteenth century government visions of a 

grazing yeomanry, eking a living out of relatively small holdings in the western 

lands, were thwarted, often repeatedly and with tragic consequences, as 

recurrent droughts squeezed smallholders off their runs, often consolidating the 

holdings among those with already larger tracts. It is likely that efforts to 

intensify grazing and increase the population base in western New South Wales 

and other areas also intensified the impacts of grazing on the rangelands 

(Condon 2002). Along with rabbit plagues, encroachment woody weeds, changes 

in prices of stock and wool, the early, optimistic assessments led to hardship and 

degradation (Heathcote 1964; Condon 2002). Subsidies and incentives have also 

been implicated in overstocking in the rangelands (Stafford Smith 2003). 

2.3: Conclusion 

The abundance produced in ‘good’ years in the rangelands requires careful 

strategic positioning in order to be exploited for profit. At the same time, ever-

imminent dry periods need to be guarded against. Excessive grazing pressure 

during dry conditions can lead to degradation of biophysical resources. This 

situation poses a fundamental tension between the exploitation of the resource 

for profit and the ideal of conservation of species, soil, and increasingly, carbon 

in the soil and living biomass. The view of the rangelands as under threat has led 

to passionate arguments about who should live in and manage these relatively 

wild lands; a complex set of rhetorical positions have come into play. In many 

ways, these contending views contextualise the application of scientific climate 
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information, seasonal forecasts, and simulation models or derivatives thereof. 

Decisions about whether to maintain low, relatively constant stocking rates or 

vary grazing pressure rapidly and responsively according to the situations are 

potentially informed by the products of climate risk technologists. These 

forecasts are variously relevant, ranging as they do between pasture growth 

forecasts and the likelihood of particular ENSO conditions in the Pacific Basin. 

They are proffered by climate risk technologists as a means of moving towards 

managing climate-as-risk, both in terms of financial risk and ecological risk. That 

is, they are suggested to potentially promote better decision-making for both 

public and private goods. Most recently, these approaches have been deployed as 

participative systems technologies, in order to ensure they are contextualised and 

that end-users gain ‘ownership’ of them.  

I do not uncritically accept that the scientific advances in climate science, 

agricultural systems research discussed at the beginning of this chapter can and 

should simply be applied. Rather, I suggest that a critical analysis of the social 

and cultural aspects of intervention, interaction, engagement and action in 

relation to climate risk technologies can and should accompany and mediate 

their development and application. Climate variability is not simply 

conceptualised as something ‘out there’ that should be managed as a risk. The 

contexts of application, rather, can be drawn out through examinations of 

histories and identities of rangeland graziers. These inform the way knowledge 

of climate variability is made and made applicable. Thus, in this thesis, climate 

variability and predictability are examined in terms of the complex mesh of 

relations, places, histories and identities by which they come to be understood 

and applied. Along these lines, I suggest in the next chapter that it can be useful 

to step well back from any linear perspective of knowledge being transferred 

from scientists, perhaps via extensionists, to agricultural publics where it will 

inform decisions. Instead, I want to examine how knowledges are made, and 

made to travel. Related issues have occupied scholars of Science and Technology 

Studies since the early 1970s. My intellectual debt to this body of work is defined 

in the next chapter.   
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Chapter 3  – Theoretical and analytical framework 

In this chapter, I lay out an analytic framework and review a literature pertaining 

to the analyses of boundaries and knowledges among sciences and publics. 

Drawing largely on literature from Science and Technology Studies (STS), I 

examine how interactions among sciences and publics have been theorised and 

empirically investigated. From an STS perspective, I argue that the integration of 

knowledges for managing climate variability can be usefully thought of in terms 

of ‘boundary-work’. My focus is on the organisation of the epistemic edges and 

overlaps among scientists and publics; be they cultural, epistemological, 

geographical, political, or otherwise. The interpretive resources by which such 

boundaries are ordered are the discursive practices of participants: the stories of 

graziers and scientists, their writings, their performance of what is important, 

what is dangerous, what is possible and what is useful. In such ‘cultural 

cartography’ (Gieryn 1999), questions about how boundaries operate at a 

discursive level are addressed through close attention to what people do with 

language. For instance, how are uncertainties among sciences or between sciences 

and publics ordered and made visible or otherwise? How are scientists 

represented by graziers and vice versa? These sorts of epistemological questions 

are the main focus of my analyses in this research. They draw, not on what is, but 

on how things have come to be, and what tensions and resolutions that were part 

of their becoming. In taking this approach, I am able to examine how particular 

representations and discourses do work in and on the world, and how these can 

come to play on the salience, credibility and legitimacy (Cash and Buizer 2005) of 

individuals, organisations and their claims to authority.  

This chapter cuts a broad swathe through diverse literatures in order to ground 

the analyses in later chapters. In Section 1, I argue that well-devised 

constructivist research, underpinned by appropriate reflexivity, provides a useful 

way to critically engage with, and then inform, the ways sciences and publics 

produce knowledges. In Section 2, I detail the form of discourse analysis applied 



50 

in this thesis. Following Hajer (1995), I take the story-line as the principal 

analytical unit. A story-line is narrative-element around which people create 

meaning, identity and via which discourses are gradually shifted. In Section 3 I 

review how theoretical and empirical scholarship from STS have been applied to 

address plurality of knowledges, and the ordering of boundaries among publics 

and sciences. I argue that integration of knowledges can be usefully examined in 

terms of boundary-work. In Section 4, I briefly review various theoretical 

concepts of ‘risk’. Later analyses of how scientists and graziers talk about climate 

risks and uncertainties provides empirical grounding to these risk theories. 

Finally, in Section 5, I suggest that place is a conceptually category that has 

largely been sidestepped in analyses of knowledges and knowledge boundaries. I 

argue a particular literature on place might be usefully applied to understand the 

relations between knowledges of publics and scientists. Drawing on the work of 

Tim Ingold and Doreen Massey, I develop a way of investigating relations within 

and between places consonant with the co-productionist approach adopted in 

this thesis, which is detailed in the next section. 

3.1: Epistemological positioning 

In this section, I describe the epistemological ground from which I am working. It 

is constructivist, reflexive and adheres with recent co-productionist research in 

STS. The reasons for holding this ground, as I detail below, stem from the form of 

the questions to which I attend in this thesis. 

Constructivism and reflexivity 

A common misrepresentation of the position of constructivists is that they are 

claiming there is no external reality. This perspective is a parody of 

constructivism. Burningham and Cooper (1999) contend that the criticism is a 

misreading of the unwillingness of constructivists to weigh into debates about 

the truth of knowledge claims – the ontological issues with which natural 

sciences are so deeply concerned. Most constructivists are far from the position of 

saying there is no reality ‘out there’. Rather, they usually accept the existence of 
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environmental problems (Sismondo 1993; Lupton 1999; Burningham and Cooper 

1999), but hold that we can never fully apprehend their true nature and extent. 

Thus, constructivists tend to be epistemological relativists and ontological 

realists; the world surely exists but we can never fully know it (Demeritt 1998).  

This position rejects the realist notion that the reality we talk about is the same as 

the ‘Real’ – the world we try to apprehend. All knowledge is thus seen as partial, 

sometimes metaphoric, limited by the time and place of its production and the 

paradigms, commitments, discourses and frames of reference that go into its 

making. Irwin (2001:73-4) thus describes constructivism within the Sociology of 

Scientific Knowledge (SSK)20 as an: ‚approach that is broadly agnostic about the 

validity of the truth claims of scientists but instead considers how such claims 

come to be seen as valid statements about the natural world‛. Similarly, 

researchers occupying the various branches of STS have looked most often to how 

scientists go about making knowledge and resolving scientific controversies 

(Potter 1996).  

In this thesis, I am concerned with similar questions, although the same concern 

about how knowledge is made is extended symmetrically into the public domain 

and into how knowledge travels among scientists and publics.  

The ability of constructivists to weigh into debates about environmental issues 

stems exactly from their non-foundational approach (Burningham and Cooper 

1999). Often, in issues relating to environment and land management, different 

parties come armed with competing or contradictory science. As knowledge 

domains grow so does the ubiquity of their contending voices. Constructivist 

scholarship operates in a somewhat different register to the contending voices of 

                                                      

20 SSK is a sub-branch of STS concerned particularly with empirical studies of scientific 

practices and institutions in terms of the social determinants of the production of 

knowledge and the resolution of controversies (e.g. Collins and Pinch 1982; Mulkay et al. 

1983).  
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natural scientists. It does not work to debunk science, but rather to contribute to 

making more legitimate ways of creating knowledge and building institutions 

which in turn predicate the production of legitimate natural and social orders 

(Shackley and Wynne 1995; Wynne 2002b). Constructivist research can make the 

unspeakable open to debate, or make the invisible parts of scientific practice 

visible (Wynne 1996c). There are always possibilities that high level critiques of 

institutional processes and practices will inadvertently be reconfigured and 

mobilised to the detriment of the institutions to which the research is attending. 

Acknowledging this difficult predicament is the first of many steps to devising a 

constructive approach which can effectively and critically engage with public 

and scientific institutions. A key element in this process is reflexivity. 

Constructivists eschew any claim to the existence of an Archimedean point. In its 

place analyses requires that researchers are reflexive about the way they interpret 

the world. Reflexivity might initially be described as reflective awareness about 

one’s own commitments and assumptions and how these effect the interpretation 

of what is said and done. At the most basic level, reflexive methodology insists 

that the researcher is visible in the analysis; that ‚while saying something about 

the ‘real world’, one is simultaneously disclosing something about oneself‛ (Pels 

2000: 2). At the extreme, reflexivity has resulted in authors continuously turning 

back on themselves, taking on a literary and highly post-modern style (e.g. 

Ashmore 1989; Mulkay 1991). For the purpose of critically engaging with sciences 

and publics, these radical brands of reflexivity detract from what is represented 

by over-emphasising authoring. The circularity that is an inevitable result of 

reflexivity, in other words, must be admitted in a containable manner (Pels 2000). 

My research is explicitly underpinned by a wish to critically engage with the 

communities of practice that are its subject. In this context, a balance needs to be 

struck between embracing the constitutive weakness of reflexive circularity and 

creating an analysis that is methodologically astute and engaging. To this end, I 

adopt self-reference minimally, yet sufficiently to ‚hold both representer and 

represented fully in view, continually monitoring their similarity and distance, 

their connectedness and tensionful difference‛ (Pels 2000: 3).  
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Reflexive awareness requires acknowledging that, where we engage our subjects, 

we are participating in the making of worlds. Many social researchers shun 

participative-action-research (PAR) as non-research because it has political 

purpose, and so must be biased. Rejecting PAR as non-research neglects a body 

of STS scholarship suggesting that not only does all research have its political 

dimensions and that the boundaries between science and politics were never 

very clear in the first place, but that such an understanding needs to be 

reflexively applied. In order to view sciences and publics in interaction, we need 

to keep a reflexive eye on how our own work in empirical STS interacts with both 

these groups. Such reflexivity does not delimit what can or can not be said. 

Rather, this reflexivity implies an awareness that subjects pull around the 

researcher in such situations and the researcher too, through their embeddedness 

in the data, becomes part of those data (Irwin 2001: 100). This embeddedness has 

shown prominence in recent debates about the ‘normative turn’ is science 

studies. For instance, (Jensen 2005) contends that there may be little value in the 

old dichotomies of ‘descriptive’ and ‘normative’, ‘practical’ and ‘theoretical’.  

In this thesis, another important consideration is the acknowledgement that, even 

for individuals, the meaning of phenomena is rarely cleanly defined. Meanings 

are often constantly in process of being internally argued (Billig 1989). Identities 

and interests are still up in the air, even as they are gradually (though never 

fully) resolved through a person’s storied expression pulled by contending 

commitments, ideas, ideologies, dreams. Following Wynne (1996c), I adopt a 

form of reflexivity which disavows the reification of social identities and 

interests. Instead natural and social orders are considered mutable, ever-shifting. 

They become sites to be studied. Order, in this sense, is only ever partial. Sites are 

never fully closed.  

In summary, constructive and reflexive work with sciences and publics makes 

issues that are being implicitly negotiated more explicit. In bringing the 

background to the fore, more fulsome debate about the functioning of knowledge 

institutions and the potential for integration of knowledges can occur. Thus, 

constructivism and reflexivity provide epistemological guides for conducting 
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research that can inform the processes of production of knowledges such that 

they are useful and useable. Theoretical work from STS also informs the conduct 

of analyses, particularly in relation to what is included and excluded from the 

researcher’s purview.  

Co-production of knowledges 

Climate knowledges are informed through interactions between nature, society 

and various technologies. ENSO for instance is measured instrumentally and its 

impacts are mediated by data and models, yet drought is a lived experience 

(economically, socially and emotionally). In order to do analyses of phenomena, 

which are not easily classified as either fully social or natural, some STS scholars 

have developed the distinctive notion of co-production: ‚natural and social 

orders are produced together‛ ( see also Irwin 2001; Jasanoff 2004b:2). Jasanoff 

(2004c) details how this form of analysis became necessary to explain what was 

going on in science, technology and society as these domains were increasingly 

seen in terms of their interdependence. To a lesser degree, co-production is 

legible in studies of the Public Understanding of Science. Jasanoff (2004a:2-3) 

alludes to this as follows: 

Co-production is shorthand for the proposition that the ways in which we 

know and represent the world (both nature and society) are inseparable 

from the ways in which we choose to live in it. Knowledge and its material 

embodiments are at once products of social work and constitutive forms of 

social life; society cannot function without knowledge any more than 

knowledge can exist without appropriate social supports. Scientific 

knowledge, in particular, is not the transcendent mirror of reality. It both 

embeds and is embedded in social practices, identities, norms, conventions, 

discourses, instruments and institutions – in short, in all the building blocks 

of what is termed the social. 

Because climate and society are bound together in complex webs of cause and 

effect, we need forms of social analyses which do not shy away from the more 

natural processes and events. Jasanoff (2004a) hopes to allay charges of both 

social and natural determinism through unremittingly symmetrical accounts of 

the (co)production of both natural and social orders. She avoids allusion to the 

‚law-like consistency or predictive power‛ of social theories, and settles for co-
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production as idiomatic – ‚a way of interpreting and accounting for complex 

phenomena so as to avoid the strategic deletions and omissions of most other 

approaches in the social sciences‛ (Jasanoff 2004a:3).  

In trying to understand how meanings of climate variability are produced and 

made mobile, co-production provides a useful framework for including 

representations of humans and non-humans as subjects of analysis. For co-

productionists, the creation of realities is understood in terms of hybrid 

associations (Callon 1986; Latour 1987), or assemblages (Turnbull 2000; Irwin and 

Michael 2003), that link social and natural forms together. The climate state 

known as El Niño provides an exemplar of this perspective. On the one hand, El 

Niño might be viewed as an object of science, a fact. But El Niño has multiple 

definitions which stem from different commitments as to what constitutes 

appropriate signals and thresholds (Chapter 2). The defining of signals and 

thresholds is a process of negotiation – significance is never merely statistical, 

rather it is argued over within the languages of statistics, impacts and 

mechanisms. The signal and the interpretation of it, then, are joined through 

associations of natural and social phenomena to create a climate state. From the 

co-productionist viewpoint, science, knowledge, politics, power, publics and 

climatic events are bound together through shifting associations. Elements that, 

in other modes of analyses, are sorted according to persistent dualisms 

(natural/social, human/ non-human, self/other, etc..) have permeable boundaries 

which are hard to define and are always producing and re-producing one other 

as their (un)boundedness is negotiated.  

Latour (1987) provides a seminal co-productionist perspective on how 

knowledge is made mobile. He argues that knowledge travels by translation 

rather than diffusion. That is, technology and knowledge are not black boxes 

propelled by a propositional and self-replacing head of steam. Rather, the 

creation of technologies and knowledges that can travel by themselves is an 

illusion propounded by the discourses of diffusion (e.g. Rogers 2003 [1983]). For 

Latour the stronger and weaker associations among people and things are the 

important focus for analyses. ‚We are never confronted with science, technology 
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and society, but with a gamut of weaker and stronger associations; thus 

understanding what facts and machines are is the same task as understanding 

who people are‛ (Latour 1987:140-1).  

Paying attention to hybrid associations allows a nuanced, descriptive form of 

analysis of the interactions between sciences and publics for at least two reasons. 

Firstly, the researcher acknowledges that scientists and publics are not as 

separate as they might appear. They might, in fact, be deeply connected through 

technologies as well as relationships which can be, inter alia, personal, political or 

epistemological. In the case of the latter, we are able to examine, for instance, the 

different ways graziers and scientists talk about climate, risk and knowledge and 

how particular notions of climate and land management might re-enforce or 

negate each other. A focus on how narratives are adopted and deployed among 

participants might provide insights into how different knowledges play on the 

making of collective and individual identities. For instance, what sort of 

knowledge-making and knowing constitutes ‘the good scientist’ or ‘the good 

manager’? Who subscribes to these forms of identity and who denies them? 

Secondly, there is a recognition that the talk of scientists and graziers does not 

necessarily hold with the common delineations between what is natural and 

what is social. An important climate related example is exemplified by the 

concern that socio-political factors, via anthropogenic climate change, are 

transforming ENSO into a less stable phenomenon. For climate scientists, what is 

social and political is seen to impact upon what is natural via the very physical 

effects of atmospheric chemistry, which is bound tightly with political decision-

making. Taking a co-productionist view of hybridity, the researcher is 

encouraged not to cordon off the complexes by which science, politics, society, 

culture and the environment might produce one another. Observing the ‚mutual 

uptake of the social and the natural‛, as Jasanoff puts it (2004b: 278), thus 

requires attention to a considerable array of people, institutions and phenomena 

that might be crucial considerations, despite being convoluted, or even elusive.  
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My aim in this research is emphatically not just to critique or debunk science, but 

to contribute to building legitimate knowledge institutions, in ways as yet 

undetermined. I do not hope to suggest how science should be done nor how the 

rangelands should be managed. Rather, I hope to analyse key narratives relating 

to managing climate variability among scientists and graziers. I address 

questions about how people shape and constitute reality, as well as what this 

means for creating, stabilising or unsettling particular social and natural orders. 

In this sense, the research attends to questions that are both epistemological and 

ontological. In Jasanoff’s (2004c) terms, I am interested in both the ‘constitutive’ 

and ‘interactional’ strands of co-production, which she argues are themselves 

mutually reinforcing. Through paying particular attention to how certain groups 

and individuals constitute climate variability, and the work such formulations do 

in the world, we may better understand the practices involved in the making of 

good management, and good public good science. In doing so, I will make 

explicit some of the implicit assumptions, tacit judgments, institutionalised 

norms that might otherwise remain unspoken, even unspeakable. Such silences, I 

will argue, can and should contribute to the debates from whence they came. 

Paying close attention to them can help to both raise and answer questions about 

how appropriate knowledges and institutions can be built in particular contexts.  

Finally, it needs to be noted that co-production is a language in the making. 

Working from an empirical base of discursive practice, it speaks to the well-

rehearsed coupling of knowledge and power (Foucault 1980). Though it has this 

post-structural intonation, it is flexible enough to draw on eclectic theoretical and 

empirical insights, and reflexive enough to examine its substantial limitations. 

Yet, as attested by recent scholarship, co-production can provide a way of 

looking at science and society that can sensibly deal with the old encumbering 

dualisms while at the same moment working the complex boundaries between 

sciences, politics and publics (Jasanoff 2004c).  
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3.2: Discourse analysis 

In analysing how graziers and researchers talk about climate variability and their 

ways of contending with it, I was also asking them to portray themselves as 

citizens and decision-makers, as actors in their specific places. In examining 

narratives about how decisions ought to be made by researchers and graziers, I 

was implicitly enquiring into what constitutes a good scientist or a good land 

manager, what are wise actions, sound beliefs, best practices. In brief, the talk 

resulting from interviews can point to the tenets of talk as action (Austin 1962). 

Such talk is also always contextualised by, and formulated from, broader societal 

discourses. Thus, talk can be analysed to better understand collective and 

individual identities and ways of being that are variously socially condoned or 

reprehended. In this study I analyse how talk is used by actors to position 

themselves in relation to these discourses. As Hajer (1995: 54) summarily puts it: 

‚Discourse analysis < investigates the boundaries between the clean and the 

dirty, the moral and the efficient, or how a particular framing of discussion 

makes certain elements appear fixed or appropriate while other elements appear 

problematic‛. 

The perspective that discourse and narrative are used to frame knowledge and 

practice in particular ways underpins the descriptive and analytical work in this 

thesis. ‘Discourse analysis’ is not a single, penetrable methodological framework 

for the analysis of language. It is variously formulated among sub-schools of 

enquiry in relation to the type of analysis being done, and with what objective 

(Patton 1990). One feature of discourse analysis, common among its diverse 

forms, is that the things people say or write are taken as the topic of research 

rather than simply as a resource (Gilbert and Mulkay 1984; Potter and Wetherell 

1986). This approach acknowledges that participants often respond flexibly. The 

researcher does not impose an assumption that beliefs, values and attitudes are 

consistent or stable. As a topic we are not seeking truth from discourse; neither 

among accounts, nor even within one person’s version. When talk becomes a 

topic, the analyst can bracket the ontological edifice purported by language and 
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instead investigate the how participants frame things through their talk and texts. 

Moving away from what is described relocates the performative aspects of 

language as central (Potter and Wetherell 1986). Yet, taking talk as a topic does 

not prescribe a sole focus on epistemological ‘how’ questions. I argue in this 

section for a form of discourse analysis which draws flexibly on 

ethnomethodological and Foucauldian perspectives in parallel with the work of 

rhetorical social psychologists. Such a form of analysis serves to examine how 

people make diverse associations into realities, what these associations are, and 

specifically, how particular versions of climate variability and predictability 

become stabilised in certain narrative elements.  

Ethnomethodology  

In Ethnomethodology, as the name suggests, the use of language can be viewed 

as a method by which people do things, hence: ‚Ethnomethodology is the study 

of people's methods of conducting social life in an accountable way; one of its 

principle topic areas is thus the methods for producing and understanding 

factual descriptions‛ (Potter 1996: 42). 

Ethnomethodology could be seen as starting from the premise of Austin’s (1962) 

Speech Act Theory for which language is not only used to represent but to 

perform, and so produce the world. In this sense, Austin’s approach is that 

‚people use language, like a tool‛ (Potter and Wetherell 1986:18). Similarly, for 

ethnomethodologists, attention is on how through talk the world is constituted 

by people, within that particular world/setting. Unlike realism, which ‚gains a 

world but loses the work of worlding‛ (Pollner 1987: 7), ethnomethodology is 

concerned with how a world is made through language.   

Ethnomethodology inverts the usual way of understanding how people make 

sense of the world. For many social theorists, pre-existing structures, rules and 

norms are external to individuals and provide scaffolding for understanding the 

reasons for individuals’ actions. Ethnomethodology, in looking toward the work 

of ‘worlding’, ‚considers how members themselves orient to and use rules, 



60 

norms, and shared meanings to account for the regularity of their own actions‛ 

(Gubrium and Holstein 2000:490). In so doing, the ethnomethodologist can see 

how individuals constitute the appropriateness of their own behaviour and 

reasoning, often in terms of broader societal rules, values, morals and discourses. 

In this sense, where the realist might scale the knowledge, attitude, skills and 

aspirations of graziers from their responses against one another or some ideal, an 

ethnomethodologist will focus on how the participant ‘artfully’ positions 

themselves, their actions, and their understandings against a slew of contextual 

factors. Context, in this sense, is critical. The meaning of an utterance is always 

context-dependent. Thus language must be interpreted with close attention not 

only to where it is said, but to whom, and in what circumstances (Potter and 

Wetherell 1986). Utterances are specific to the moment and place they occur. 

Context allows the speaker to infer particular meaning to language, and the 

context is given meaning through language. The circumstances which 

contextualise talk, and that talk itself are said to be ‘reflexively’ generated.  

The ‚puzzling‛ notion of reflexivity (Lynch 1993: 15) is abridged by Gubrium 

and Holstein (1997:54 emphasis original): ‚Talk is both in and about the settings 

to which it orients. Words give shape and meaning to settings, while 

simultaneously deriving their meaning from these very same settings.‛ This form 

of ’incarnate‘ reflexivity, Lynch (1993) points out, is quite different from the 

reflexivity discussed earlier, which he dubs ‘referential reflexivity’. Lynch argues 

that incarnate reflexivity is ‚unavoidable‛ in that it inheres within contextualised 

utterance. A researcher can be more or less referentially reflexive about the way 

they interpret participants’ accounts, but all accounts are simultaneously 

contextualised and constituted by their setting even as they are creating that 

setting. 

To acknowledge this incarnate form of reflexivity as inherent within accounts 

means that it is ‚impossible to separate knowledges from the highly 

particularized occasions of their production‛ (Gubrium and Holstein 2000: 493). 

The strength of such an approach is that it renders central the very local and 

interactional creation of meaning. Gubrium and Holstein (2000) argue that this 
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interactional view limits the ability of the researcher to see beyond these local 

conditions of how people come to make sense of their actions and decisions to 

look at what is being constituted. They suggest that this limitation can be best 

remedied by linking the interactional perspective with a constitutive mode of 

analysis that follows from the work of Michel Foucault. 

Foucauldian approach 

For Foucault, a discourse is a particular set of concepts, institutions and 

categories that are produced and reproduced through language. Moreover, a 

discourse carries with it a certain set of shifting meanings that provide ways of 

constituting objects and subjects, as well as physical and social realities (Hajer 

1995). Latour (1987:181) provides an apposite example of how climate discourse 

might constitute some things as real, others as imaginary, and in so doing 

produce reality at the junction of knowledge and power: 

No matter how many things are said about weather, no matter how many 

jokes are made about the weathermen, the weather of the weathermen is 

strong enough to discount all the other weathers. If you ask the question 

‘was it a normal summer or an exceptionally hot one?’ Although everyone 

says, everyone feels that it has been a hot summer, lived opinions of the 

multitudes may be discounted inside the networks of the International 

Meteorological Association. ‘No,’ they say, ‘it was a summer only 0.01 

degree above average.’ The certitudes of billions of people have become mere 

opinions about the weather, whose essence is defined by the few thousand 

meteorologists. ‘You believed it was a hot summer, but it was really an 

average one’. 

The point Latour is making with this example concerns the idea that some things 

might be understood inside a ‘network’ and others outside of it; his point can just 

as easily be framed in terms of a Foucauldian view of discourses. Within the 

discourse of statistical climatology, lay people’s perceptions of weather influences 

their belief in the season being hotter than normal. The ‘real’ weather, in this 

discourse, is the domain of those who systematically measure and analyse it – 

those who render it properly knowable for the rest of us. Even where 

climatologists hoped only to better understand the seasonal variability, their 

production of knowledge exists as a discourse which ‚might have ideological 

effects but not have had ideological intentions‛ (Hajer 1995: 48). In this sense, a 
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discourse can be enabling and constraining at the same time – the active subject 

in many ways is ensconced within a discourse and the practices that it entails 

‚which are proposed, suggested and imposed on him by his culture, his society 

and his social group‛ (Foucault 1988:11, in Gubrium and Holstein 2000:494)21. 

Relatedly, power is not a thing that is held by an institution or agent. Rather, 

power is relational and emergent within the interactions between people and the 

discourses they must work with, the discourses from which they must draw in 

order to act.  

Discourses are not well articulated, coherent wholes. In most situations, 

discursive elements, components of diverse discourses, can be drawn from by 

actors. However, according to Hajer (1995: 51), Foucault held ‚that discourse is 

not to be seen as a medium through which individuals can manipulate the world 

as conventional social science suggests‛. Rather, discourses are constitutive. They 

constitute the way discoursing subjects can operate, the ways institutions can 

function, even the interests of actors appear to be constituted by discourses. 

Foucault’s general focus on the history of particular discourses does not throw 

clear light on how processes of social interaction affect discourse (Hajer 1995).  

Nonetheless, the analytical advantage of assuming a Foucauldian approach to 

discourse analysis relates to the ways power/knowledge, as discourses, are 

constituted and made visible through actors’ use of particular discursive 

elements. Foucauldian discourse analysis is not only interested in the 

interactional questions of how particular realities are formed through the 

mobilisation of discursive elements, but what sorts of natural and social orders 

are wrought by these ‘discourses-in-practice’ (Gubrium and Holstein 2000). In 

this regard, a Foucauldian approach has a constitutive focus that can augment an 

ethnomethodological, interactional analysis. 

                                                      

21 Hajer (1995) notes, though, that Foucault emphasised the constraining side of 

discourses, often ignoring how it enabled. 
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The constitutive and the interactional 

In describing their ‘analytics of interpretive practice’, Gubrium and Holstein 

(2000) provide a useful account of how researchers can shift back and forth 

between a Foucauldian perspective and an ethnomethodological one. They use 

the term ‘analytical bracketing’ to point to an ongoing interplay which they 

describe metaphorically as shifting analytic gears. This process of analysis 

provides for an iterative or cyclical (rather than a priori) bracketing of either the 

how questions to which ethnomethodology attends, or the what questions which 

are better attended to by Foucauldian discourse analysis. In this interplay 

between the ‚two sides of interpretive practice‛ (Gubrium and Holstein 

2000:497), the interactional ‘discursive practices’ of participants are documented 

using the ethnomethodological lens. This lens can provide a view of how 

participants create accountable descriptions of their actions and thoughts. On the 

other hand, drawing on Foucault’s discourse analysis approach, the researcher 

uses a different lens to draw focus primarily on the constitutive what questions 

that resolve from what Gubrium and Holstein (2000) call ‘discourse-in-practice’. 

These lenses enhance different qualities of the view.  

Gubrium and Holstein’s (2000) analytics of interpretive practice is employed in 

this thesis to look, on the one hand, at the everyday use of language as it is 

wrought in situ by individual participants; and on the other hand, to examine 

how this same language can be understood in the creation of broader 

institutional and cultural orders. Gubrium and Holstein (2000) describe the 

interactional and constitutive views as parallel projects within an analytics of 

interpretive practice. This perspective is also mirrored by the mutually re-

enforcing ‘interactive’ and ‘constitutive’ strands of co-production outlined 

earlier.  

A rhetorical, argumentative view 

Looking at how people actively produce reality, by drawing on various 

discursive elements as they interact with others, highlights how they creatively 

argue for the worthiness of their position, and the flaws in other positions. Some 
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such arguing is well defined, and metered as utterances that are recurrent across 

social groups. By deploying well-worked tropes, individuals identify with ways 

of being, or thinking; in the case of this thesis, of making useful knowledge for 

managing the rangelands. Such relatively stable narrative elements can be 

usefully viewed as scripts or parables (Vanclay et al. 2007). Scripts are narrative 

elements that are emblematic of particular subject positions. Parables are highly 

moralistic tales which identify certain ways of doing things or being as incorrect 

and others, by implication, as appropriate. 

People’s talk, however, does not always give straightforward insight into their 

position in relation to broader socially accepted scripts. Michael Billig (1989) 

draws on ancient studies of rhetoric and argument to present a compendium of 

ways that actors position, not only themselves, but the argumentative positions 

of others. For Billig (1989) the metaphor of ‘the world as a stage’ in which we 

play roles and deploy scripts is misleading. In broadening the metaphor, he 

admits the arguments among the actors, directors, playwrights, producers that 

occur in the wings, in rehearsal, in the writing of the script. Yet the world as a 

theatre is also limited. The metaphor of life as a game points to a more lively 

rendition of social interaction as both playful and deadly serious, as a struggle 

between those who will win and those who will lose through careful positioning 

in ways that are at once tactical, strategic and responsive. Yet as Billig argues, 

games tend to have a distinct set rules which must be followed, and rule-

following is only part of the picture of social interaction: ‚for rules to exist, there 

must be rule following. There must also be rule creation. Moreover < rules are 

created in the context of argument‛ (Billig 1989:23). Such limitations of roles and 

rules for Billig and others (e.g. Potter and Wetherell 1986; Hajer 1995; Potter 1996; 

Macnaghten and Urry 1998) lead to the view that research should attend to the 

argumentative strategies by which actors seek to persuade others of the merits of 

their particular version of reality. 

I do not take subject positions in this research as solely constituted by discourse; 

rather they produce and transform discourse through their active positioning in 

relation to it via argumentative social interaction. Maarten Hajer (1995) cogently 
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argues for this important corrective to Foucault’s approach which otherwise 

lacks attentiveness to the ways that individual actors can make links between 

discursive elements and so inform the reproduction and transformation of 

discourses.  

Hajer (1995, following Davies and Harré (1990)) contends that discourses not 

only constitute the way people use language but are immanent in that language 

use. This ‘immanentist’ perspective, in other words, contends that in subjects 

taking and holding particular positions they are informing the creation or 

stabilisation of particular structures or knowledges. As Hajer (1995:55) argues: 

Rules, distinctions, all the different modes of expression, only have meaning 

to the extent that they are taken up. [This] implies that the rules and 

conventions that constitute the social order have to be constantly 

reproduced and reconfirmed in actual speech situations, whether in 

documents or debates. Consequently, the power structures of society can 

and should be studied directly through discourse. 

From this viewpoint, a given discourse is reproduced and transformed by actors 

who argue within and against the bounds of that discourse. They position 

themselves, drawing on diverse discursive elements to create what Hajer 

(1995:56) calls ‘story-lines’. A story-line positions subjects and structures in 

relation to a narrative thread. As Hajer (1995) puts it, ‚story-lines are narratives 

on social reality through which elements from many different domains are 

combined and that provide actors with a set of symbolic references that suggest a 

common understanding‛.  

A narrative is usually construed as having a beginning, a middle and an end 

(Ewick and Silbey 1995). Story-lines need not be so well structured. As Hajer 

(1995: 63) proposes, story-lines should be considered to include ‚metaphor, < 

analogies, historical references, clichés, appeals to collective fears or sense of 

guilt‛. Thus, scripts are a particularly stable form of story-line; parables are a 

particularly moral form. Developing a powerful argumentative story-line – one 

that others find compelling – can redefine the relations between people and 

among institutions, discourses and environments. Such redefinition often occurs 
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through the distillation of broader narratives or discourses. Hajer (1995:63) 

clarifies this point: 

First of all storylines have a functional role of facilitating the reduction of the 

discursive complexity of a problem in creating possibilities for problem 

closure. Secondly, as they are accepted and more and more actors start to 

use the storyline, they get the ritual character and give certain permanence 

to the debate. They become 'tropes' or figures of speech and rationalise a 

specific approach to what seems to be a coherent problem. Thirdly, 

storylines allow different actors to expand their own understanding and 

discursive competence of the phenomena beyond their own discourse of 

expertise or experience. In other words, a storyline provides the narrative 

that allows the scientist, environmentalist, politician, or whoever, to 

illustrate where his or her work fits into the jigsaw. 

Story-lines provide a workable and informative frame or unit of analysis of talk 

in the practice of boundary-work. Firstly, this is because they operate at the 

‚level of social function as opposed to the level of individual grammar‛ 

(Macnaghten 1993:55). Secondly, story-lines provide insight into linkages and 

interactions across the boundaries. Hajer (1995:63) argues that story-lines are 

‚shallow and ambiguous discursive practices *and+ are the essential discursive 

cement that creates community networks among actors with different or at best 

overlapping perceptions and understandings. They are therefore also the prime 

vehicles of change.‛ Contextual structures and environments can seriously 

delimit how story-lines can be successfully deployed and which discourses can 

be drawn from in their construction. Thirdly, story-lines provide a workable way 

of contending with large quantities of interview and other data because they 

allow the researcher to focus on divergent perspectives as they appear in 

narrative forms.  

Building from the analytic level of story-lines, Hajer (1995:65) argues that 

discursive practices among individuals can give rise to three types of ‘discourse 

coalitions’: coherent sets of story-lines; groups that articulate such story-lines; or 

discursive linkages between practices that were not previously related. These 

discourse-coalitions are cemented by story-lines. Discourse-coalitions, Hajer 

points out hinge on a relational ontology rather than an individualist one and 

thus do not assume that we can necessarily ascribe particular sets of beliefs to 
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actors just because they reproduce a particular story-line. Individuals can 

produce conflicting, even contradictory story-lines and thus express ambivalence 

about particular positions or problem framings (Billig 1989). Thus, reifying 

identity from even the most passionate talk is problematic. In general, it should 

be restated that in looking from discursive practice towards knowledges and the 

boundaries between them, reified forms or ideal types are unlikely and are not 

the object of this study. Rather, as positions are seen as ever-shifting, the work of 

positioning comes more fully into focus.  

In summary, then, the mode of analysis I adopt in this thesis draws alternately on 

the interactional and constitutive aspects of language, via ethnomethodological 

and Foucauldian discourse analysis respectively. Through the interactional lens, I 

am able to focus on the highly situational questions of how people constitute 

socio-environmental reality via deploying particular story-lines. With the 

constitutive lens, I can pay close attention to what such story-lines do in the 

world. Examining the argumentative strategies used by scientists and graziers 

will build up a detailed picture of the discourses of climate variability and 

predictability. As I have briefly suggested, story-lines will be analysed in terms of 

how they conjoin and diverge among epistemic and placed communities. This 

analysis thus depicts how boundaries between such communities are rhetorically 

ordered, which in turn allows for better understanding of how various 

knowledges are produced and integrated. 

3.3: On knowledges, integration and boundaries 

On hearing his fellow scientist introduced as the most knowledgeable person in 

Australia regarding El Niño, a fellow climate risk technologist asserted quietly to 

me that this might be the case ‚except for the farmers!‛ The recognition here is 

plain: knowledges are neither singular, nor solely intellectual. Yet, despite 

dictionary definitions that invariably equate knowledge with individual 

experience and understanding, the usual way of divesting knowledge as plural is 

not through talking about the multiple knowledges within society but via 

reference to ‘systems’, ‘types’ or ‘forms’ of knowledge. The term ‘knowledges’ 
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does not appear in my dictionary (Delbridge et al. 1997). Nevertheless, the notion 

of knowledge systems, such as traditional or scientific knowledge, is problematic. 

These categories are not clearly bounded. Among scientists, for instance, there is 

no consensus as to what the most codified form of knowledge – scientific 

knowledge – actually is (Wynne 1991). Comparative studies of knowledge 

traditions, too, have found usual distinctions between science and other 

knowledge traditions to be problematic (Turnbull 2000). In general, the 

philosophical theories about how Science should work have only ever been in 

partially agreement with descriptive studies about how sciences are actually done 

(Shapin and Shaffer 1985; Latour 1987; Yearley 2005).  

In this section, I outline ideas central to STS scholarship about how knowledges 

are made, and made to travel. I draw especially on empirical and theoretical 

insights from the constructivist Public Understanding of Science. I develop the 

argument that boundary-work among knowledge domains can be usefully 

analysed to understand integration of climate knowledges. In so doing, I provide 

a variety of conceptual devices that will be useful in analyses of how climate risk 

technologists and rangeland graziers talk about getting to grips with climate 

variability and predictability.  

The emergence and stabilisation of knowledges 

Many STS accounts of knowledge-making describe the creation and stabilisation 

of phenomena through the interplay of activities and processes, rather than as 

simple discoveries (see Jasanoff et al. 1994). Allowing that knowledge is 

produced, rather than revealed, by scientific investigation, admits all manner of 

social actions and other interactions into the processes of knowledge-making. In 

this sense, for many researchers interested in how scientific knowledge actually 

comes about, science is not reified by appeals to robust method. Nor do claims to 

objectivity and rationality provide science with default status as the ultimate 

epistemology. Instead, the large, apparently well-ordered camp of Science is 

examined up-close, tent by tent. Taking this approach Science, per se, disappears. 

There is no unified epistemology, no singular methodology. Rather there are 
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diverse sciences, interpenetrating communities of researchers with variously 

shared methodologies and paradigms (Kuhn 1970). 

Among the most persuasive (and pervasive) findings from empirical work in STS 

is that scientific knowledge is under-determined by empirical evidence (Knorr-

Cetina and Mulkay 1983). Scientific knowledge-claims, like all claims, are 

tempered by the conditions under which they are produced. They are theory-

laden (e.g. Mulkay et al. 1983). Some scholars have highlighted the social 

negotiation involved in the production of scientific ‘facts’ (Collins and Pinch 

1982); others the diverse human and non-human elements of networks, and how 

these can affect the production of knowledge (Callon 1986; Latour 1987; 2004). 

Differences in perspectives and approaches have infomed debates both within 

STS (e.g. Collins and Yearley 1992; Callon and Latour 1992) and without (e.g. 

Sokal and Bricmont 1998). Just as STS has had its fair share of controversy, so its 

key texts have largely focussed on scientific controversies. 

By definition, controversies are sites where science is at its most political, most 

visible, and most social. However, for many natural scientists, much of the time, 

their work is a gradual process of gathering things, making them countable, 

comparable, and inscribable (Latour 1987). The many tentative tracks left by the 

slow work of scientists may well be covered by a blizzard of controversy which, 

after its passing, leaves a renewed paradigm-landscape (Kuhn 1970). But what of 

this other slow work? What of sciences, such as seasonal climate variability 

research and systems modelling, where there are rarely leaps and bounds, hardly 

ever revolutions, where controversies are, at best, small ones? Holy grails are 

almost absent. Individual achievement is charted in lifetimes of inventiveness, 

decades of innovative analysis and model building in a terrain where chaos 

reigns.  

STS has provided important insights about the work scientists do in explaining, 

categorising and predicting entities and mechanisms. One such finding is that 

work done in epistemic communities foments some things as critical to a given 

knowledge domain by committing to investigation of these particulars above 
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others – a particular site, a particular component. A small part may come to 

signify much more than itself. By iteratively constituting a part as crucial to 

understanding the whole, the part can come to embody the whole. In Callon’s 

(1986) and Latour’s (1987) terms such components can become ‘obligatory 

passage points’ through which all conceptualisations must pass. These need not 

be isolated. In ENSO science, for example, we have a variety of such components. 

A critical place for the understanding and predicting El Niño is the area of the 

equatorial Pacific Ocean known as NINO3 (Chapter 2). Darwin and Tahiti, 

mostly via the SOI also become, literally, barometers for ENSO. The relative 

importance of these sites (and the various thresholds associated with them) for 

classifying ENSO conditions, differ from one institution to another. Naturally 

determined thresholds are elusive – the Pacific Ocean is not self-classifying. 

Classification of entities rather, relies on substantial social negotiation to 

determine the rules for parsing. Unflinching examination of the social and 

institutional aspects of such rule-making allows for a greater scrutiny of the 

processes of knowledge generation (Jasanoff et al. 1994; Jasanoff 2002). Wynne 

(1994b:177) describes the view of sciences that has thus resolved as: 

A fundamentally more open-ended process of knowledge construction than 

is recognized in conventional perspectives, which treat nature alone, and 

which correspondingly treat scientific uncertainty as a kind of temporary 

pathology awaiting more rigour or precision which will supposedly reveal 

the ‘true’ determinism underlying things. 

Sciences and publics 

Constructivist adherents of the Public Understanding of Science are concerned 

with how sciences and scientists are understood by publics, and vice versa. This 

body of research also examines how different knowledges and relations with 

scientific knowledge and technology operate across knowledge domains. If one 

needs to be pinpointed, the qualitative research tradition in the Public 

Understanding of Science is the empirical homeland of this thesis.  

More than most public domains, there has been a long history of interaction 

between applied scientists and western agricultural publics. Nevertheless, this 
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interaction has not always been comfortable. Scientific intervention or advice can 

be double-edged. For example, supplanting locally generated methods by 

universalised principles or technologies has not always meshed with local needs, 

conditions and conditionalities (Beck 1992; van der Ploeg 1993). Biological 

controls such as cane toads, and agricultural chemicals such as DDT, are 

foundations for scepticism about science-oriented innovation for Australian agro-

ecological systems. The inverse is also apparent: new crop varieties, stock breeds, 

monitoring technologies and techniques, agricultural chemicals, simulation 

models and other technologies have often made the work of farmers and graziers 

easier and more profitable. The relative intimacy and uneasy mutualism between 

science and rural society makes for a complex relationship between science and 

agricultural publics. For STS, this relationship provides a barely-examined site of 

interaction between publics and scientists, and their respective knowledges (cf. 

Carolan 2006a; Carolan 2006b). 

Qualitative research in the Public Understanding of Science has largely focussed 

on regulatory science and the management of environmental hazards (e.g. Irwin 

and Wynne 1996). Yet, repeatedly, such research raises more general issues 

regarding to how publics engage with science and scientists which may be 

usefully held up against comparable research concerning agricultural publics, 

scientists and technologies. In short, much qualitative research depicts relations 

between lay people and scientists as turning on issues of trust. People rarely 

allocate scientific knowledge an aggrandised status when it comes to resolving 

their day to day concerns (Irwin and Wynne 1996). Lay actors commonly appear 

to identify themselves as being outside of science, outside the boundaries of its 

communities of practice; science is seen as a realm apart, quite removed from 

their ken (Michael 1992). Unreflective assumptions of scientists that they have the 

best available answers to problems typically lead to simple critiques of ‘the 

public’ as unable or unwilling to respond correctly to quantified risk as 

determined by scientists (Irwin and Wynne 1996). An example relevant to climate 

variability is the ‘hydro-illogical cycle’ described in Chapter 2 (Figure 2.1) which 

implies that agricultural publics do not understand climate variability and are 
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lulled into a false sense of security by successive goods seasons, only to be 

surprised when periods of low rainfall return. The implication of this perspective 

is that the ignorance of agricultural publics (rather than institutional, social, 

economic and cultural constraints) leads them to be ill-prepared for drought or 

other climatic extremes.  

Relatedly, Wynne (1988) argues that there is often a pervasive scientistic 

language facing off objective (scientific) versus perceived (public) risks. In this 

language, there is an implied deficit in public understanding. This perspective, 

which Wynne (1988:34) refers as the ‘deficit model’, is ‚not only provocative but 

undermines the credibility of the institutions‛ that deploy it. This claim is 

buttressed by two major empirical findings. Firstly, science is not called upon in 

isolation of other knowledges in the process of decision-making but is rather 

embedded in broad and contingent ways of making sense of the world – 

historically, socially, institutionally and politically. As Wynne (1991:116) puts it, 

scientific knowledge ‚comes clothed in social and institutional forms and cannot 

easily be divorced from those associated social prescriptions, interests, or 

orientations‛. Secondly, and building from the previous point, there is a strong 

tendency for scientific claims to be assimilated and judged within the framework 

of personal, experiential and local understandings of the phenomena at hand. In 

Wynne’s (1991:114) words ‚public understandings represent an interactive 

process between lay people and technical experts rather than a narrowly didactic 

or one-way transmission of information packages‛. In this sense, ‚people do not 

simply not understand science when they are seen to disregard it; they do not 

recognise it, or identify with it, morally speaking‛ (Wynne 1989:281-2). Scientific 

knowledge does not simply hold the stage with its propositional force. Rather, 

publics appear more responsive to individual scientists and scientific institutions 

if those agents of science are seen as trustworthy (Wynne 1992a; Jasanoff and 

Wynne 1998). Issues of trust and credibility precede and contextualise 

‘understanding’.  

Trust and credibility are relational rather than intrinsic aspects of actors or 

information. Experimental evidence suggests trustworthiness and trusting 
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relationships tends to be predicated by repeated interactions, and the 

understanding of the ‘other’ through these interactions (Ostrom and Walker 

2002). Wynne (1992a) details how trust in scientists was whittled away among 

Cumbrian hill-farmers prior to and following the radio-caesium contamination of 

their lands and stock from the Chernobyl nuclear disaster. He points to a 

constant negotiation of trust via continually reconstituted social identities, 

networks and relationships. Wynne thus demonstrates how concerns of lay 

people regarding historical scientific investigation can spill over to be 

instrumental in framing contemporary scientific debates. Trust in this sense, is 

hard-won and easily lost. Most importantly, though, trust is borne out through 

legitimate practices and relationships.  

Wynne (2003) uses the term civic epistemology to conceptually distil an 

important aspect of how knowledges become legitimate or otherwise. Civic 

epistemology refers to the notion that divergent cultural meanings associated 

with phenomena can distance science from lay actors. In the Cumbrian Fells, 

Wynne recounts how the knowledge-claims of government scientists were 

consistently questioned by the hill farmers. Yet, for these graziers, their epistemic 

distance from normative scientific framings of the problem of contamination 

made them increasingly wary of the claims of experts.  

Whereas the scientists took for granted the dominant institutional 

commitment to prediction and control, the farmers took for granted a lack of 

control and the unpredictability of many important variables, and thus 

regarded any form of knowledge and practice based on prediction and 

control as suspect ab initio, regardless of which truth claims it might make or 

deny (Wynne 2003:409). 

Such research illustrates how the forceful framing of such problems as 

principally scientific, controllable, predictable, or manageable can stymie debate 

on the epistemology (or multiple epistemologies) of issues, feeding back to 

reinforce crises of legitimacy for scientific knowledge claims. As Brian Wynne 

summarises the issue:  

The problem of public legitimacy for modern science is more about its 

presumptive performance of alien public meanings and civic identities than 
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just about the exclusion of legitimate actors from propositional debates 

(2003:409).  

The suggestion is, then, that legitimacy problems are entangled with the 

constitution of problems as fundamentally techno-scientific within public and 

policy arenas. The crisis of legitimacy for science is based on much more than lay 

people not understanding scientific claims, cognitively speaking.  

Cash and others {Cash, 2003 #490;Cash, 2005 #616;Cash, 2006 #264] usefully 

contain the above forms of interaction among meanings, epistemologies, 

histories, practices and discourses in an straightforward argument that salience, 

credibility and legitimacy of knowledge claims are interdependent. Salience in 

this case refers to relevance, which will depend on how information or 

knowledge is framed and whether it is considered by the person listening as 

useful in any way. Legitimacy, relates to the processes by which knowledge is 

produced and communicated, which may relate to who was included in this 

knowledge production, and how they were included, as will as the institutional 

history of those who produced it. Credibility refers to the epistemological 

robustness by which knowledge is made, usually construed in terms of scientific 

method in secular western societies.  

Salience, credibility and legitimacy are not clearly bound concepts and each can 

overspill to affect the others, just as each is open to diverse interpretation. 

Increasing the credibility of claims by revealing their attendant uncertainties can 

make them appear less salient. By increasing participation in making knowledge 

it may become more legitimate and salient to lay people and less credible to 

scientists {Evans, 2009 #821}. Similarly, making claims as facts shrouds the 

process of their production and thus undermines their legitimacy.  

The entanglement of salience, credibility and legitimacy of knowledges and 

differences among ways of knowing across boundaries raise important empirical 

questions which I attend to in this thesis: Do publics see scientific forecasting as 

presumptive of predictability, or as some form of extension of political interests? 

Are risk management frameworks evenly considered across boundaries? Do 
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public meanings of climate variability differ from scientific ones? If so how, and 

what will this mean for the production of salient, credible and legitimate climate 

knowledge? Asking such questions invokes the notion that the production of 

knowledge may need to be democratised through participation or integration.  

In summary, constructivist scholarship in the Public Understanding of Science 

suggests that, to understand how publics’ understand sciences and scientists, it is 

necessary to closely examine how both scientists and publics talk about what 

they know, their ways of knowing, and what they make of one another (Irwin 

and Wynne 1996). This injunction might be read as a double challenge: it is 

necessary to analyse the way robust knowledge is framed by both publics and 

scientists. Thus the representation of knowledges, in this case through the talk of 

graziers and climate risk technologists, might be analysed in parallel. Such 

descriptive work will assist in building up a detailed picture of how knowledges 

are generated and integrated across these communities, and so help to build up a 

picture of how integration of climate knowledges operates and could be 

improved. 

Integration of knowledges 

The notion of integration infers bringing together of parts to create a whole. It has 

both democratic and egalitarian connotations22. At the most basic level, citizen 

participation often imparts more robust forms of knowledge than science could 

alone (Yearley 2000; Nowotny et al. 2001). Yet, contestation of the validity of 

divergent claims is ubiquitous. In part, such contestation stems from the 

recognition that knowledge and power are intertwined (Foucault 1980). This 

                                                      

22 ‘Integrate’ shares with ‘integrity’ and ‘integer’ the Latin root term integer, which means 

‚whole‛. To integrate is to make whole from disparate parts. In line with the English 

association of morality and integrity, to integrate has an inferred egalitarian moral ‚to 

bring or come into equal participation in or membership of society‛ (Thompson 

1996:516). 
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understanding of the interpenetration of power and knowledge implies that 

integration of knowledges spreads power and is thus unlikely to be the path of 

least resistance. Nonetheless, in terms of Natural Resource Management (NRM), 

the idea that there is one way to the truth, a monologic reality, appears to have 

been largely dispensed with. In place of all-encompassing epistemologies, 

knowledges operate in dialogical tension (Shotter 1997). How such tensions are 

negotiated defines how, or whether, integration of knowledges occurs and, thus, 

how social and ecological issues are dealt with.  

Taking this analytical perspective to the integration of climate knowledges 

implies that integration occurs at the boundaries between cultures and 

communities. In the context of integration in Australian NRM research, Dovers 

suggests that ‚widening of claims to validity by a wider range of knowledge 

systems < is at once a liberating and supremely difficult feature of contemporary 

sustainability debates‛ (2004:5). However, he argues, pragmatically, that unless 

disciplinary approaches to problem-solving have failed, selecting among the 

diverse and difficult methods of integrative R&D should not be a default 

measure for researchers. Rather, the degree and type of integrative approach 

needs to be selected cautiously after analysis of the failures of disciplinary (or 

other multi-disciplinary) methods. For Dovers, the types of problems requiring 

integrative approaches are usually complex (in that they involve multiple 

interactive systems, or network, of things and humans) and contentious (in that 

there are contending politics that surround their resolution). Like many NRM 

issues, managing for climate variability in the rangelands is complex and 

contentious. It comes replete with contending knowledges and claims and 

substantial boundaries between cultures or communities. Such boundaries can be 

social, cultural, geographic, political, and epistemic, or any combination of these. 

Descriptive research on how integration of knowledges actually occurs in this 

context might be usefully undertaken as analyses of the work that is done at such 

boundaries, via language. Such work is referred to in the STS literature as 

boundary-work.  
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Integration as boundary-work 

Thomas Gieryn (1983) first described boundary-work in terms of ‘the problem of 

demarcation’; as something that scientists do with language to separate ‘good 

science’, as the legitimate way of knowing the world, from the rabble of other, 

purportedly less rigorous ways of apprehending things. Thus, boundary-work is 

done by people via language to assist in settling what Gieryn (1999:5) refers to as 

‘credibility contests’. 

An exemplary early discourse analysis of boundary-work is Gilbert and 

Mulkay’s (1984) account of how scientists at interview constituted their own 

work and the labours of others by flexibly applying ‘empirical’ and ‘contingent’ 

repertoires. In the empirical repertoire, scientific work is denoted as rigorous or 

otherwise via the language of empiricism which detaches the scientist from their 

work, giving the sense that the course of action described was the only logical 

way forward. As Gilbert and Mulkay (1984:56) argue ‚it portrays scientists’ 

actions and beliefs as following unproblematically and inescapably from the 

empirical characteristics of an impersonal natural world". The features of the 

empirical repertoire are commonly seen in journal articles; they ‚display certain 

recurrent stylistic, grammatical and lexical features which appear to be 

coherently related" (Gilbert and Mulkay 1984: 55). 

In the contingent repertoire, conversely, socio-cultural situations and 

circumstances are often forcefully deployed in describing why other scientists 

choose their particular approach.  

When this repertoire is employed, scientists’ actions are no longer depicted 

as generic responses to realities of the natural world, but as the activities and 

judgements of specific individuals acting on the basis of their personal 

inclinations and particular social positions (Gilbert and Mulkay 1984: 57). 

These different cultural repertoires allow for flexible representation of 

knowledge-claims and knowledge-making practices. Applying them can 

construct some knowledge-makers and their claims as legitimate and others as 

marginal or unscientific. Thus, scientific pursuit is carefully and flexibly framed 
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with reference to particular institutions, paradigms, methods, theories and 

discourses (Gieryn 1983).  

Boundary-work also occurs outside of sciences, in political and public domains 

(Hilgartner 2000; Jasanoff 2005). Wherever claims are made about whose 

knowledge is legitimate, salient or credible (and by implication, whose are not), 

forms of boundary-work are visible. Boundary-work, in sum, might be defined as 

the rhetorical packaging of knowledge claims in relation to identities, discourses 

and practices, in order to make them appear relatively robust, useful and useable 

within and across domains. Boundary-work provides the rhetorical traces by 

which an analyst can map the ‘cultural cartography’ of institutional knowledge-

making (Gieryn 1999). Thus the way boundary-work is done can be analysed to 

understand how integration occurs in the production of knowledge among 

epistemic or geographic communities. 

Boundary objects and boundary-defining language 

In demarcating what is good knowledge or technology from what is not, 

boundary-work serves to make knowledges and technologies travel across 

disciplines or among communities. It appears to be applied in two main ways: 

firstly by making relatively stable boundary objects (Star and Griesemer 1989) 

and secondly by forming narratives, or boundary-defining language (Jasanoff 

1987).  

Star and Griesemer (1989) first conceptualised boundary objects as having both 

abstract and concrete components, and being emplaced between scientific 

disciplines, as well as between sciences and their end-users, or non-scientist 

collaborators. As such, boundary objects operate in multiple social spheres 

having meaning across these boundaries. For instance, predictive models 

comprised of integrations of theoretical and empirical relations often become 

boundary objects between scientific disciplines and between scientists and 

publics (Cash 2001).  
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Star and Griesemer (1989) developed a typology of four forms of boundary 

objects, which from Chapter 2, can be exemplified in relation to climate 

prediction. Firstly, repositories, such as meteorological data which act as a ‘pile’ of 

resources, collected and used in part by graziers but collated and stored by 

meteorological agencies with their attendant metadata which imply sets of rules 

and practices for their application. Secondly, ideal types are maps, diagrams, 

graphs and other inscriptions or objects that come to represent things generically 

devoid of contingencies or specificities: the canonical El Niño and the generic 

drought are examples. Thirdly, coincident boundaries are common boundaries 

which may have different meanings for different groups. For instance, though 

meteorological conditions vary continuously across terrain, droughts are 

assessed by aggregating data at shire-level jurisdictional boundaries for 

assessment of drought conditions. Finally, standardised forms provide for 

communication across domains by deleting the complex uncertainties associated 

with the generation of information. They are similar to what Latour (1987) refers 

to as ‘immutable mobiles’, an object that does not change its form no matter 

where or how it is used. Standardised forms simplify the complexity of 

associations and their histories and contain meaning in a smaller and more easily 

digestible package. They thus allow for elements of the processes of knowledge-

making to be made less visible or deleted, and package the final form of 

knowledge such that it can be used without the encumbrance of its context. For 

example, the local context of the collection, collation and interpolation of data, 

the historical negotiation and construction of statistical models, their validation 

and verification, the uncertainties about the strength of past associations for 

predicting the future, and the processes of graph- or map-making all become 

invisible in the probabilistic seasonal forecast map.  

Boundary objects as defined above can be a useful conceptual device for thinking 

about how knowledge can be made variously concrete, plastic or elastic by 

giving it a particular form which is accessible across boundaries, and how these 

forms may become the objects of contestation as they come to represent 
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variously, the products of scientific endeavour, or people’s relationships to 

places, ways of life or each other. 

Boundary objects are accompanied and propelled by language, which 

emphasises or reveals certain aspects of the knowledge claims, and the 

complexity or contingency behind them. Jasanoff (1987) refers to such language 

as boundary-defining language. She documents cases in regulatory science and 

policy in the United States in which such language was strategically applied by 

scientists, policy-makers and interest groups in order to negotiate their roles in 

decision-making. She argues that: 

Scientists have an institutional stake in reducing public interactions between 

science and administrative process, since these interactions emphasise the 

indeterminacy and lack of consensus within science thereby weakening 

science’s (and the scientist’s) claim to cognitive authority (Jasanoff 1987:224).  

The effectiveness of the presentation of scientific evidence often hinges on the 

ability of scientists to distil important information for policy-makers. In some 

cases, this work is done by neglecting indeterminacy and ignorance and 

focussing on more benign forms of uncertainty, such as risk (Shackley and 

Wynne 1996). Unlike ignorance and indeterminacy, risk is constituted as 

manageable and uncertainty itself as reducible (Wynne 1992b). Thus, language 

can serve to frame scientific knowledge, often by emphasising the known or 

knowable over the unknown or unknowable. Shackley and Wynne (1996) refer to 

such uncertainty discourses as ‘boundary-ordering devices’. They are a particular 

form of boundary-defining language that provides a means for scientists to make 

uncertainties understandable across boundaries. Less stable than a boundary 

object, these devices are: ‚a quicker, more approximate means to reconcile 

heterogeneity and cohesion; they are ‘shorthands’ for achieving some 

understanding among actors involved in highly fluid institutional and epistemic 

sets of relations‛ (Shackley and Wynne 1996:280). 

Boundary objects and boundary-defining language might usefully be considered 

as relational forms that allow for mediation between domains. Firstly, boundary 

objects are relatively stable things such as models, maps and data. Secondly, and 



81 

attending to the former, boundary-defining language about uncertainty appear 

as variously stable story-lines used to create a sense of the salience, credibility 

and legitimacy of claims, actors and institutions across boundaries.  

Uncertainty across boundaries 

How do people decide when and how to apply boundary objects and boundary 

defining language? And how is it decided how boundaries are ordered? One way 

in which STS scholars have taken to this issue is through examining how the 

associations between actors, objects and institutions are made weak or strong. 

MacKenzie (1990), following earlier work by Latour (1987), describes processes 

by which weak ties are strengthened and knowledge is made durable across 

disciplinary boundaries within science, and between science and politics. 

MacKenzie draws focus on the trajectory23 of missile guidance technology, which, 

ordered through black-boxing of knowledge claims, are replete with social and 

political commitments and assumptions. In negotiating the course of this 

technology, techno-scientific and political domains were interwoven such that 

their boundaries became soluble; yet uncertainties in one domain were not 

visible in another. The contingencies of particular forms of knowledge were lost 

in translation. MacKenzie (1990:370-372) tentatively proposed the ‘certainty 

trough’ as an analytic and conceptual device for describing how uncertainty 

manifests among domains and across disciplinary boundaries. Though 

infrequently substantiated, the notion of the certainty trough has been widely 

employed within the STS literature (e.g. Wynne 1989; Shackley and Wynne 1995; 

Jasanoff and Wynne 1998). The certainty trough illustrates the notion that 

uncertainty is preponderantly greater both very close to and very far away from 

                                                      

23 The metaphor of trajectories is a useful one, and one that underpins MacKenzie’s (1990) 

argument. A trajectory, at face value, is seen as something set to run its course, pre-

determined. For MacKenzie such inevitability is not apparent. Rather, the course of a 

thing, even once set in motion is produced through constant and careful negotiation 

among domains which often make the final course that was run appear natural. 



82 

the sites of knowledge production (Figure 3.1). As one moves away, in a 

disciplinary or cultural sense, from ‘centres of calculation’ (Latour 1987), the 

uncertainties associated with knowledge-making fall away, or become glossed 

over. In building models, for instance, the knowledge of what data or models 

may be used for exactly which purposes is often agreed upon by relatively few 

individuals who have intimate knowledge of these boundary objects (Shackley 

and Wynne 1995). At the bottom of a certainty trough, one might find managers 

who advocate for a given science, these individuals are frequently (perhaps 

necessarily) unencumbered by the complex of uncertainties associated with the 

knowledge-claims they represent. It is important to note that certainty troughs 

may be overlain where there are many knowledge domains that produce 

information for decision-makers in tandem or collaboratively (Duncan 2008). 

  

Figure 3.1. The certainty trough as depicted by MacKenzie (1990:419) 

Relatedly, Shackley and Wynne (1995) demonstrate that the movement of 

knowledge can be facilitated by interpersonal relationships across disciplinary 

boundaries. They argue that such relationships can allow easier access to data 

and the nuanced and often tacitly understood rules about how, for example, 

climate model outputs should and should not be used. What they termed 

‘knowledge nets’ among climate and impacts modellers were associated with 

strong horizontal linkages between knowledge domains or disciplines, while a 
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more pyramidal knowledge structure was apparent where domains were 

hierarchical.  

The relevance of research that attends to this boundary-work is reflected in calls 

for participatory knowledge-making from climate risk technologists themselves 

(e.g. Nelson et al. 2002; Meinke et al. 2006). Prominent climate risk technologists 

have also suggested that ‘interdisciplinary action’, is needed to overcome 

problems of misuse and misinterpretation of models and data among knowledge 

cultures (Hammer and Nicholls 1996). Such workers might be seen integrators; 

they are capable and allowed to move between domains, and to join them 

together. Through such movement they also assist in defining the operation of 

boundaries among these domains. Yet the boundaries that they work need not be 

solely among sciences. Similar epistemic boundaries may well exist between 

graziers and scientists, as well as among graziers.  

Integration of knowledges, in this context, is taken as successful boundary-work. 

It balances the inevitable trade-offs between the salience, credibility and 

legitimacy of actors, institutions and knowledges (Cash and Buizer 2005). In 

short, successful boundary-work, or integration, allows knowledges to travel 

between domains without shedding the various forms of uncertainty that are 

required to contextualise its application. It is to the tensions between such 

uncertainties and risk that I now turn. 

3.4: Risk knowledges 

In this section, I briefly review four major approaches to thinking about risk and 

uncertainty as they plays out in scientific and societal decision-making: the 

psychometric conceptions of risk; Beck’s risk society thesis; cultural theories of 

risk; and finally, the governmentality literature on risk inspired by the writings of 

Foucault. I also outline how constructivist scholars of the Public Understanding 

of Science, particularly Brian Wynne, have engaged with these perspectives. 

These ways of considering risk provide variously divergent and overlapping 

models of how climate variability and predictability might be understood and 



84 

applied across boundaries. These ways of thinking about risk raise questions that 

are held up to the story-lines of graziers and scientists at interview in Parts 2, 3 

and 4 of this thesis. 

Realist and psychometric approaches to risk  

Among the earliest conceptions of risk were progenitors of the now-prevalent 

probabilistic approaches to risk assessment which is a cornerstone of climate 

prediction. This basic risk calculus allowed insurers to cover shipping merchants 

against loss by the late seventeenth century (Bernstein 1996). By the nineteenth 

century, the ethos of risk-taking and risk management had become a central 

pillar of business management (Bernstein 1996). According to Ulrich Beck (1992), 

over the course of the twentieth century the prime focus of society shifted from 

an industrial focus on the production and distribution of goods, to the 

management and the distribution of ‘bads’. Risk management, particularly in 

new regulatory domains, thus became concerned not just with assessment of risk 

likelihood. Identification of the causes of risk, and hence prediction, control, or at 

least the mitigation of the impacts hazards, became key concerns.  

Attempts to organise safety via management of causality brings into play the 

complexities of systems and their contingencies. This tendency in the twentieth 

century has shifted risk assessment gradually away from probability calculus 

associated with insurance (Ewald 1991) and invoked the science of complex 

systems. For instance, toxins which ostensibly ‘cause’ disease are increasingly 

understood in terms of their interaction with other environmental chemicals and 

conditions, in relation to pathways, and to exposures – essentially to 

conditionalities which change the risk stakes. In other words, far from the linear 

relationships usually associated with deterministic causality, the contingencies of 

systems are more often included in quantitative modelling studies of many risks. 

Acknowledging the non-linearity of causation opens up a Pandora’s Box of 

uncertainties that come into play in identifying hazards and what they are 

associated with (Jasanoff 1999). 
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Nevertheless, the indomitable hope of positivist risk assessment remains: risks 

can and must be assessed quantitatively, in a technical domain removed from the 

hubbub of contending claims in broader society. The aspiration is to use the ‘best 

available scientific knowledge’ in a rational manner. Rationality of decision-

makers is usually assumed to be instrumental, ideally a calculative evaluation of 

probabilities (such as the chance of above median rainfall), which themselves are 

often taken on face value as an accurate assessment of the real risk (Lupton 1999). 

Within the cognitive science literature on risk, however, it is not assumed that 

people are able to make good sense of probabilities. Psychometric work on the 

interpretation of probabilities has tempered a view among some climate 

applications researchers that ‚humans are poor intuitive statisticians‛ (Hayman 

2001:234). This perspective stems predominantly from the work of Kahneman 

and others (e.g. Kahneman et al. 1982; Kahneman and Tversky 1996). They 

demonstrate that, even among those trained in statistical analyses, biases and 

cognitive illusions are rife when people make on the spot interpretations of 

probabilistic information. Such work underpins an argument for consideration of 

cognitive issues when communicating risk to publics. In the domain of seasonal 

climate forecasting, Nicholls (1999) provides some examples of how these 

heuristic errors can impact on decisions based on climate information: 

1. The framing effect: the way a forecast is posed affects the response to it. 

Forecasts which ostensibly mean the same thing are interpreted 

differently (e.g. ‚a 30 percent chance of below median‛, or; ‚a 70 percent 

chance of above median rainfall‛).  

2. Availability of information: the ways the media, for instance, portrays El 

Niño as synonymous with drought by drawing on the example of 

devastation (e.g. 2002-’03 drought). 

3. Anchoring and adjustment: relates to the position from which an 

individual comes to a problem. For instance, a particular El Niño event 

may anchor expectations of future events, which may be associated with a 

greater or lesser local climate impact.  
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4. Underweighting base rates: the combination of different probabilities 

alters perception of likelihood. For instance, if a model is accurate 90 

percent of the time and it is forecasting a ‘drought’, but there is a 10 

percent chance that there will be a drought, then most people may have 

faith in forecast. Bayes’s theorem gives a likelihood of correct prediction 

of ‘drought’ at 50 percent. 

5. Overconfidence: people tend to be more confident about their response 

being right than they are right. A related problem is optimism about 

personal risk, the sense that people think it will not happen to them. 

6. Added information biases: extra information may not produce better 

assessment of a forecast. It may, instead, lead to confusion, especially 

where information is conflicting. 

7. Inconsistent intuition: formal models have often done better at predicting 

the outcome of complex interactions than intuition based on experience. 

However, mathematical models can also be drastically wrong. 

8. Hindsight and confirmation of bias: if someone believes in the accuracy of 

a model, then inaccurate predictions are likely to be downplayed, while 

accurate ones are celebrated.  

9. Belief persistence: one accurate forecast can lead to a belief in the accuracy 

of a forecast, which is likely to persist even following later inaccurate 

forecasts. 

10. Group conformity and decision regret: sometimes referred to as 

‘groupthink’, conformity can lead people within a group to concur with 

each others judgement, for instance, to accept or reject a forecast. Once a 

group has formed a position, an individual may find it hard to stray from 

this position without being ridiculed. Thus, group conformity is described 

as the easier option than decision regret. 

Biases and cognitive illusions are viewed by Nicholls (2000) and White (2000) as 

major impediments to people's ability to properly manage climate risk. The 

implicit assumption is that decision-makers are better off not relying on their 

perception of history in decision-making but should rather assess risk using 
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‘objective’ meteorological data (if not forecasts) derived at the appropriate 

temporal and spatial scales to be applicable to their situation. Part of the rationale 

for instating the National Drought Policy (DPRTF 1990b), in which all bar the 

very worst droughts should be seen as a manageable risk for farmers, was the 

notion that farmers managed poorly. Hayman (2001) confronts such assumptions 

in his comparison of farmers’ estimates of seasonal rainfall with regional long 

term rainfall records. His analysis indicates that expectations tend to be 

pessimistic, perhaps reflecting risk averse perspectives. In Hayman’s study, 

farmers expectations of rainfall appear to be adequate heuristics that suggest 

little need for better understanding of historically-based rainfall probability 

distributions. 

In recent decades, some cognitive risk theorists have come to view purely 

psychometric approaches as descriptively limited; in that they pay little attention 

to the socio-cultural fabric of risk (Lupton 1999). Slovic (1999:699), for example, 

accepts that risk is ‚an exercise in power‛, and that in judging risks, experts and 

publics alike ‚are influenced by worldviews, ideologies, and values‛. For 

scholars interested in social and cultural dimensions of risk, such understandings 

need to be more deeply, and often locally plumbed to understand how people 

contend with risk, uncertainty and the very notion of expertise.  

Cultural approaches to risk 

Mary Douglas and her colleagues (e.g. Douglas and Wildavsky 1982; Douglas 

1992) developed a cultural discourse of risk in which morality is always at play in 

defining how blame for the hazards is apportioned. From this standpoint, 

people’s relationship to risk often produces their position within groups, and 

their relations with other groups. Within any given community or epistemic 

culture, various forms of authority contribute to the structuring of specific 

cultural forms of danger, risk, and blame (Douglas 1992). Furthermore, according 

to Douglas and Wildavsky’s (1982) grid-group model of social organisation, risk 
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construction is dependent on how closely social norms adhere to any of four 

world views: individualist, hierarchical, egalitarian and fatalist24. The central 

argument here is that cultural meanings of events and situations allow ‘collective 

construction’ of risks (Douglas and Wildavsky 1982). Relatedly, risk is not taken 

as a measurable aspect of an individual’s lot. Rather, risk is constituted within a 

specific cultural, social and political setting (Douglas and Wildavsky 1982). In the 

context of this thesis, agricultural management for drought in Australia has been 

politically constituted, within a risk management framework (Chapter 2). 

Inability to manage all but the most exceptional circumstances places the 

manager at risk of ‘structural adjustment’. Stehlik et al. (1999:78) argue that such a 

policy encourages individualisation and thus internalised blame, which may 

result in divisions within communities as tensions spring between those who can 

and those who cannot manage for drought. There are also, however, numerous 

external actors and elements which might be blamed. People making predictions 

about climate variability are likely to be among them. 

The making of (il)legitimate institutions and identities via imposed public 

meanings has been also been examined closely by Wynne (1983; 1988; 1989; 

1992b; 1992a; 1993; 1996a; 1996b; 2002b; 2003). His work on the Public 

Understanding of Science provides cultural insights into how risks defined by 

‘experts’ are negotiated among publics. Oftentimes, distinctions between 

different forms of uncertainty are not made explicit in expert assessments of risk, 

which undermines their public credibility (e.g. Wynne 2002a).  

Wynne (1992b: 114) presents and useful typology in which four forms of 

uncertainty can be distinguished: risk, uncertainty, indeterminacy, and 

                                                      

24 The four ideal types are based on Douglas and Wildavsky’s (1982) well-known grid-

group model of cultural behaviour, essentially a 2x2 matrix which can be used to rank (as 

high or low) group ethos against all other distinct forms of social authority, such as 

bureaucracy and social hierarchy. Simply put, it rates the social importance of ‘us’ 

(group) against ‘them’ (grid) to resolve the four ideal types.  
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ignorance. Firstly, risk exists when the odds are known. The toss of an unbiased 

coin, the roll of a dice, the spin of a roulette wheel. Risk is the known knowns. 

Secondly, if any of these simple gambles are biased to some unknown degree 

then uncertainty is present. The main parameters are understood, but it is only 

through repeated tosses, rolls or spins that the bias is recognised. Uncertainty 

then is reducible; it is the knowable unknowns. Thirdly, indeterminacy is 

perhaps best considered as the known unknownables. If something is 

indeterminate, the levels of complexity, contingency, chaos or noise will prevent 

knowing in any meaningful way. Finally, ignorance, the ‘unknown unknowns’25, 

simply eludes recognition. We do not know what we do not know; most of the 

time we can not even work out how to start looking for it. 

Interestingly, indeterminacy is often referred to by Wynne (1992b) with regard to 

social institutions and practices. In risk assessment, such indeterminacy lurks 

beneath institutional commitments or taken-for-granted assumptions about, for 

instance, the practices of risk management. These practices must be performed to 

the letter in order for a quantified risk to be applicable. Such indeterminacies 

exist as ‘knowledge risks’ (Duncan 2004), which are produced through 

knowledge traveling from one site to another, shedding their complexities, 

assumptions and conditionalities on the journey. Thus, whether knowledges or 

technologies are adapted to the specific realities of the situations where they will 

be applied is crucial to management outcomes (Wynne 1996a).  

In later parts of the thesis, I will examine whether or not seasonal climate 

forecasts are applied – or at least, whether their application is described – in ways 

that were never intended. Meinke and Stone (2005: 234) have alluded to these 

issues both across boundaries among sciences and between sciences and publics: 

                                                      

25 This phrase was brought into popular use following a briefing by the then U.S. 

Secretary of Defense, Donald H. Rumsfeld on February 12, 2002. 
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We encounter evidence of inappropriate model use far too frequently, which 

highlights the need for substantial and adequate user training. Further, 

many climate applications do not rely on straightforward simulations, but 

require modifications to the model that can only be implemented by highly 

skilled staff who are intimately familiar with the development pathway of 

the model in question. 

Meinke and Stone (2005) suggest the misapplication of modelling technologies 

can be resolved by better training and ensuring that only those who have the 

appropriate ‘intimacy’ with the models be allowed to alter them. Viewing such 

issues in terms of knowledge risks, for now, alludes to the incompleteness of 

models as intermediaries and infers the need for their careful mediation. Thus, 

questions of how they are mediated are opened for investigation. 

Risk Society 

In Ulrich Beck’s (1992) influential risk society thesis, risk is, first and foremost, 

modernisation turning back on itself. Risks in late modernity are not only to be 

managed by its techno-scientific institutional efforts; they are also produced by 

them. In this tension, modern society becomes ‘reflexive’, not as I have used the 

term so far, but in the sense that we are being confronted with threats to 

ourselves that are created by ourselves. Faced with the threats of late modern 

society, science is forced, according to Beck, to confront its own fallibility as a 

reflex to hazards that materialise, and in reflection upon the ‘risks’ it creates for 

itself (Beck 1996). Unlike the old threats of industrial society which the elite could 

escape, risks in late modernity have become global, democratic and invisible. 

Importantly for Beck’s thesis, these risks have consequences so massive that they 

are largely incalculable and so uninsurable. Hazards such as nuclear 

technologies, climate change and chemicals as pollutants in food, air and water, 

can have global impacts. They are high-consequence, low probability risks.  

The forms of risk that occupy Beck are qualitatively different for those generated 

by climate variability, which Beck would lump with the ordinary hazards or acts 
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of God – such as droughts, floods, and heatwaves – that typify early modernity26 

(Beck 1992: 98). Aspects of his theoretical perspective, however, may be held up 

against empirical investigations of how graziers and scientists negotiate the risks 

of climate variability. In particular, the importance of trust, individualisation of 

society, and the forms of reflexivity that Beck describes might be usefully 

compared to the risk discourses of graziers and researchers.  

Beck, along with other prominent social theorists (e.g. Giddens 1991), contends 

that risk is a key feature of modernity. Such risk is embedded in the tensions 

between increasing individualisation27, on one hand, and globalisation, on the 

other. Importantly though, the notion that individuals must increasingly take 

personal responsibility for risk, is understood by Beck as individual reflexivity 

only to the extent that individuals find their own way among often-contending 

expert opinions. For both Beck and Giddens, individuals do not appear to rely on 

their own knowledge-making in forming strong critiques of scientific or other 

                                                      

26 Although, as has been suggested, it has been argued that via anthropogenic climate 

change, the extremes of climate variability have become the pressing risk of late 

modernity. As former British Prime Minister, Tony Blair, put it, climate change is "the 

single most important [long term] issue that we face as a global community" (2004). The 

most natural of hazards, weather, which science long sought to develop means of 

controlling (see Kwa 2001), has become at times construed as a human-produced risk of 

global proportions. We have also become inadvertently constituted as capable, 

climatically speaking, of condensing geological timescales into generational ones. The 

spectre of climate change also raises new geo-political risks, such as unilateral climate 

modification. 

27 Individualisation is a central plank of the risk society thesis. According to Beck, in late 

modernity, as the individual is substantially liberated from traditional structures such as 

gender and class, the certainties associated with such structures are also stripped away. 

Individuals are thus required to author their own ‘reflexive biographies’. In this complex 

scenario emancipatory self-determination is mirrored by onerous self-support, and self-

critique. 
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expertise (Wynne 1996a; Lupton 1999). Wynne (1996a:45) argues that Beck’s and 

Giddens’ oversight, in relation to publics and scientists ‚is far more than an 

omission, it implicitly reproduces just those fundamental dichotomies which are 

key parts of the problem of modernity: natural knowledge versus 'social' 

knowledge, nature versus society, expert versus lay knowledge‛. 

Wynne has no intention of levelling scientific and lay knowledge (1996a) or 

siding with the epistemological underdog (1996c). Nevertheless he cogently 

argues that the public legitimacy of science would be substantially bolstered by 

the dissolution of such a duality between expert and lay knowledges: 

The romantic seductions of local knowledges and identities do not come as 

an alternative to modernity’s ahuman and alienating universals, but as an 

inspiration to find the collective self-conceptions which can sustain 

universals that do not bury the traces of their own human commitment and 

responsibility. (Wynne 1996a: 78, italics original) 

Risk, for Wynne, must allow the ingress of its layered uncertainty, ignorance and 

indeterminacy (1992b), parts of which may be in some way known outside of 

‘expert’ knowledge. Risk knowledge, so infused, is always plural; it beggars 

plurality of knowledges in its co-production. In sum, Wynne’s cultural and 

constructivist understandings of the interactions between science and society 

provides a potentially useful perspective for examining knowledges of climate 

variability and risk, at least as they are broadly conceived in this study. His 

research suggests that resolution of what type of plurality is best is a question 

that needs to be addressed locally, at the intersections between science and 

society. 

Governmentality and risk 

Where Beck and Giddens tend to hold that risks are real threats that are socially 

constructed, proponents of Foucauldian approaches to risk tend to hold a strong 

or strict constructivist stance (Lupton 1999). Writers such as Dean (1999), Ewald 

(1991) and O'Malley (1992; 2000) observe risk not as a threat already out there, 

rather ‚risk is a way – or rather, a set of different ways – of ordering reality, of 

rendering it into calculable form‛ (Dean 1999:177). Risk thus conceived is 
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underpinned by multiple forms of ‘calculative rationality’. These forms are 

typically described as being moulded by two modes of governing: advanced 

liberal strategies, and social strategies. At one extreme, advanced liberal 

governments normalise particular behaviours and monitor and manage self-

governing subjects – individuals, populations and economies – in order that they 

increasingly comply with such norms. At the other extreme, governments 

develop socially oriented strategies to manage risk collectively through social 

insurance mechanisms such as the welfare state (Dean 1999). For example, the 

Australian National Drought Policy (DPRTF 1990b), described in Chapter 2, is 

almost perfectly reflected in Lupton’s (1999:100) summary of the view-point of 

Foucauldian scholars of risk: ‚*In+ neo-liberal democracies, which value self-

autonomy over direct state intervention < the role of government is to provide 

advice and assistance for self-management of risks, encouraging the active, free 

citizen who voluntarily engages in risk avoidance, rather than providing large-

scale financial support‛.  

Expertise, particularly scientific risk calculation, is a keystone in such enterprise, 

as it is for Beck and Giddens. However, diverging from the risk society 

perspective, for students of governmentality expert risk calculations is always 

possible, and in neo-liberal democracies these are essential ‘technologies’ by 

which subjects can be brought into train with particular standardised forms of 

behaviour. Risks, defined and rendered calculable by expert analyses, are hence 

made governable through establishing and maintaining discourses, institutions, 

strategies and practices which constitute all action as risk, acceptable or 

otherwise (O'Malley 2000). Hence, the individual becomes responsible for the 

way their actions ramify into the future. As Ewald (1991:207) puts it: 

To provide for the future does not just mean living day to day and arming 

oneself against ill-fortune, but mathematizing one’s commitments. Above 

all, it means no longer resigning oneself to the decrees of providence and the 

blows of fate, but instead transforming one’s relationships with nature, the 

world and God so that, even in misfortune, one retains responsibility for 

one’s affairs by possessing the means to repair its effects. 
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Risk, as a technology of government, allows all things (including people and the 

dangers they face) to become objects of calculation from which norms of 

standardisation can be crafted into a morality of providence and prudence. 

Under neo-liberal governments, the responsibility of managing the vicissitudes 

of life, whether these are associated with health, crime, aging, or climatic 

extremes, are placed largely upon people as individuals. O'Malley (1992: 261) 

considers this ‘new prudentialism’ as ‚a construct of governance which removes 

the key conception of regulating individuals by collectivist risk management, and 

throws back upon the individual the responsibility for managing risk‛. This ‘new 

prudentialism’ legitimates and at times necessitates professional mediation, 

calculation and prediction of risk. 

According to Dean (1999:167-71), societal prudence is accompanied by three 

technologies of government which facilitate the ability of bodies to self-govern: 

technologies of agency, technologies of performance, and contemporary 

pluralism.  

Technologies of agency allow for the devolution of responsibility to individual 

agents – for example via the formulation of contracts that tie individuals or 

communities to particular ways of being or behaving in order fulfil their 

contractual obligations28. These technologies can be buttressed by ‘technologies of 

citizenship’ which deliver ‘voice’ to citizens, reconstituting them as active and 

responsible participants in their own governing. For ‘at risk’ groups, their 

configuration as such active citizens is often underwritten by contractual 

obligations, within which as Dean (1999:168) puts it, ‚individuals are required to 

agree to a range of normalizing, therapeutic, and training measures designed to 

                                                      

28 The Australian Government has recently instigated ‘mutual obligation’ commitments 

in several welfare programs by which communities, especially Aboriginal Communities, 

and unemployed individuals must fulfill contractual obligations in order to receive 

services or social security payments. 



95 

empower them, enhance their self-esteem, optimize their skill and 

entrepreneurship and so on‛. 

Technologies of performance operate in the opposite direction; from the top 

down. Staged as a means of increasing transparency, accountability, and thus 

trust, technologies of performance subject the practices of professionals and 

experts to various forms of auditing, accounting and compliance (Dean 1999). By 

making experts always accountable for what they are doing and why, 

knowledge-makers are made aware that they are being surveyed and must at 

least appear to act in certain sorts of ways.  

The notion of contemporary pluralism provides spaces whereby individuals or 

communities, particularly those at risk, can develop associations with diversely 

structured service providers in order to become competent and active citizens, 

capable of managing the risks they face (Dean 1999:171). Inhering within us all, in 

this view, is an almost elemental burden of responsibility. Risk is courted or 

averted through the navigational moments of each individual. The proliferation 

of beacons, outpost of the state’s devolved moral authority, form points of micro-

political aggregation. They are lights by which to steer. By forming associations – 

with other individuals or with public, private or third sector parties – the 

prudential citizen can find ways to manage the risks they face at the same time as 

informing the way those risks are dealt with in broader society (Dean 1999). 

In brief, such technologies of government can be grounded in the context of 

climate variability and drought as follows. The neo-liberal politics of drought 

emphasised technologies of agency by constituting drought as a normal risk for 

agriculture, the failure of individuals to mange for drought implied that they were 

unviable (Higgins 2001). Yet, these individuals were not left to manage alone. 

Rather they were encourage towards contemporary pluralism, through 

associations with scientists, models, technologies, best practice groups, and other 

organised forms of negotiation and transformation of practice. Moreover, the 

scientists themselves were made highly accountable for their outputs and 

outcomes through various technologies of performance.  
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However, contemporary associations also delivered a vestige of social insurance 

via exceptional circumstances provisions. For instance, a fundraising endeavour 

for farmers in drought – The Farmhand Appeal – was backed by multiple media 

outlets and generated enormous public support for social insurance at end of the 

long drought in 1994. Public willingness to underwrite agriculture against 

climate risk meant that a government unwilling to do the same quickly became 

politically untenable. Ray Martin of Channel Nine’s A Current Affair, claimed 

Farmhand as an exemplar of the media’s ability to sway Australian politics: ‚the 

media can almost be Australia Inc., and we can pull together on those things. It 

was a lay down misére, you couldn’t fail as long as it was done with some sort of 

honour‛ (quoted in Wahlquist 2003:78). 

These scant outlines of technologies of government and other approaches to risk 

do not do justice to complexity of the ways risk and uncertainty bear out in 

scientific and public discourses about climate variability. The nuanced version is 

left to latter parts of this thesis in which, inter alia, I closely analyse researchers’ 

and graziers’ talk about climate variability, predictability and various forms of 

uncertainty. The risk literatures summarised above will be help to conceptually 

ground these narratives and discourses as they appear. 

3.5: Place knowledges 

In this section I will argue that, with regard to climate variability and prediction, 

the notion of ‘place’ is critical to the nexus between sciences and publics. Where 

climate applications are generated at various spatial scales, graziers make 

decisions about what is to be done in particular places. Measham (2004) argues 

that the notion of place, long central to human geographers, has become 

increasingly important in understanding how people make sense of landscapes 

and manage natural resources. Malpas (1999:15) writes that it is only ‚in and 

through place that the world presents itself". Put another way, place mediates 

experience and understanding of the world. Building on these perspectives, I 

argue that understandings of, and relationships with place can have direct 

bearing on how knowledge travels. 
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A relational view of place  

In defining place, I take a broad view. Place itself is open rather than bounded. In 

line with my theoretical leanings towards co-production, I propose a way of 

looking at place that is relational and so draws interpretive focus to the 

permeable boundaries of places. Following Tim Ingold and Doreen Massey, I 

develop a view of place that highlights relations and meanings within 

interfolding local, regional, and global contexts. Ingold’s argument that ‚we 

know as we go‛ (Ingold 2000:229, italics original) is underpinned by a versatile 

conception of place: ‚bound together by the itineraries of their inhabitants, places 

exist not in space but as nodes in a matrix of movement‛ (Ingold 2000:229:219). In 

this sense, it is through our travels – whether they be interactions with animals, 

instruments, the people next door or colleagues at an international conference – 

that we come to make some sense of the world. For Massey, place is similarly 

unbounded though still distinctly geographical. ‚What gives place its specificity 

is not some long-internalized history but the fact that it is constructed out of 

particular constellations of relations, articulated together at a particular locus‛ 

(Massey 1993: 66). For both authors, in different ways, place is perhaps best 

described in terms of a matrix of relations generated regionally and globally yet 

contextualised in and by specific locales. Drawing on this conception of place, I 

will argue, we can usefully examine how the knowledges of scientists and 

graziers can travel between places, and perhaps less definitively, to what effect. 

This will provide useful conceptual material for exploring how knowledges 

might be integrated. 

Many aspects of history, culture, environment, work, family and other aspects of 

life are invoked by the notion of place. Yet place also relates to a very specific 

context of particular people, at a certain time, and in a locale. As something that 

is both integrative and particular, place embodies different things for different 

people, and the meanings and relations associated with any place are ever-

changing. For these reasons, it is difficult to pin place down, conceptually 

speaking. The shifting geographies of meaning and relationship which 

characterise place are best achieved via local accounts of place. Below, I will 
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examine in more detail how Massey and Ingold consider place in relational 

terms. The concept of place as it relates to knowledge provides a heuristic that 

can be held up against the talk of scientists and graziers, not to examine sense of 

place as such, but rather, the ways place is mentioned in narratives about 

knowledges of climate, and particularly whose climate knowledges are useful 

and useable and how they become so. 

Theorising place has often been inspired by the phenomenology of Heidegger, 

Husserl, and Merleau-Ponty. Such phenomenology seeks to access the ‘essences’ 

of the world as it is enlivened by human experience. Philosophically, these 

scholars have attempted to scope the extent to which the body orients and allows 

inhabitation, or dwelling, as a means of knowing place. Such a conception of 

place has limitations for the purposes of this research. No doubt, the notion that 

via our bodies we become emplaced and so come to access the world has resulted 

in a richly descriptive literature about place and experience (see particularly 

Abram 1996). This literature, though, perhaps serves best to provide ‚a 

heightened awareness of the character and qualities of one's own geographical 

experiences and an attempt to convey to others the fundamental importance of 

marveling at the places of the earth‛ (Relph 1985). Yet, place, so theorised, often 

appears as a bounded and stable thing, pre-determined in its ‘essence’, and 

largely separated from politics and events and networks that extend beyond a 

place29.  

Massey (1993:64) argues that such phenomenological approaches to place tend to 

have three major drawbacks. Firstly, places are often conceived as having a single 

essence, imbuing them with a reified identity. Secondly, these identities are 

frequently constituted ‚out of an introverted, inward looking history‛. Thirdly, 

                                                      

29 Relph (1976), however, draws flexibly on Heidegger, and provides an early analysis of 

how the politics of place creates ‘inauthentic’ places that make belonging difficult and 

produce places that are barely liveable, which in turn contributes to ‘placelessness’ within 

society en mass. 
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places are necessarily bounded rather than porous, open-ended, networked and 

contingent. Massey (1993) suggests instead a ‘progressive sense of place’ which is 

thoroughly dynamic. That is, places can be viewed as processes. For her, places 

are ‚constructed out of particular interactions and mutual articulations of social 

relations, social process, experiences and understandings, in a situation of co-

presence‛ (Massey 1993:66). In conclusion, she hails a progressive sense of place 

as an ‚understanding of ‘its character’, which can only be constructed by linking 

that place to places beyond < a global sense of local, a global sense of place‛ 

(Massey 1993:68). As people have multiple identities, so it is for places, she 

argues. And these senses of place, the multiple native idiosyncrasies of a locale, 

are built from ‚the fact that each place is the focus of a distinct mixture of wider 

and more local social relations and, further again, that the juxtaposition of these 

relations may produce effects that would not have happened otherwise‛ (Massey 

1993:68). Yet such relations are not only social; the well known butterfly effect is 

just one metaphorical example of the interconnection among places climatically. 

In embracing the global into the local, there is a risk that the relational aspects of 

place might be seen as primarily external, that places are so driven by what goes 

on outside of them that they are inherently mutable. Yet, Massey’s global sense of 

place, I believe can be sensibly augmented by Ingold’s (2000) notion of the matrix 

of experience. For Ingold (2000:219), places are produced by ’a matrix of 

movement’. The matrix of one’s travels, as Ingold explains, is how one comes to 

know places. One ‚proceeds along paths of observation < that lead around, 

towards, or away from places‛ (Ingold 2000:229).  

Time and place  

Much changes in places over time; whether these places are properties in the 

semi-arid rangelands, or office buildings where scientists build networks and 

Decisions Support Systems to assist graziers to manage for drought. For 

agriculture, the timing of rain is all important, for researchers the timing of 

particular oceanic or atmospheric anomalies provides critical signals. But what 

role do time and temporality play in illuminating people’s relationship to places? 
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Massey and Ingold have very different takes on this issue which can be 

combined to devise useful perspectives for analyses of how knowledges travel, 

particularly with regards to decision-making and identity in specific places, or 

within particular institutional settings. I consider these two perspectives in turn, 

starting with Massey, to draw from them a way of looking at the temporality of 

places. 

By slightly reformulating Harvey’s (1989) notion of time-space compression, 

Massey considers that temporality has much to do with the power relations and 

the politics of place. Harvey argued that in a world of instant communication and 

global transport networks, time, space and money are intertwined. Thus wealth 

produces flows and interconnections between space and time in quite a different 

way to poverty. For Massey, time-space compression and the related flows and 

interconnections among people, capital and various forms of knowledge, have 

set-up particular ‘power-geometries’ that are not solely ordered by money. Some 

brands of privilege prevail. For instance, the moguls of transnational capital, the 

‘jet-setters’: ‚these are the groups who are really, in a sense, in charge of time-

space compression; who can effectively use it and turn it to advantage; whose 

power and influence it very definitely increases‛ (Massey 1993:61). 

This quote obliquely identifies power-geometries as complex manifestations that 

mediate and often distribute capital, control, mobility and knowledge. Writ large, 

power-geometries emerge from the interaction of structure and agency, and 

splay out in all directions, often immeasurably. Massey suggests that we need to 

carefully heed ‚whether our relative mobility and power over mobility and 

communication entrenches the spatial imprisonment of other groups‛ (Massey 

1993:63). In attempting this, she draws only the most permeable edges around 

place which allow for these power-geometries to appear within and among 

places. 

Drawing particular focus on how knowledge and communication operate within 

such power-geometries, we might expect to see the privileged Western forms of 

instrumental rationality, scientific knowledge, measurement and standardisation 
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occupying the big end of knowledge-town. Questions arise for both agricultural 

and scientific contexts, as to how knowledge is constituted as useful or otherwise 

in particular places at certain times. Moreover, following Foucault (1972) and 

viewing knowledge and power as analytically intertwined, one might ask 

whether ‘knowledge-geometries’ are apparent in the enactment of particular 

forms of knowledge or knowing? To what degree are some ways of knowing or 

knowledges peripheralised, and others are made indispensable in society and 

politics? I will return to considering how one might turn an analytical eye 

towards knowledge-geometries later.  

Ingold (1993:157) makes the distinction between clock time and a temporality 

that ‚is immanent in the passage of events‛. This latter form is formed through 

activities by which a social life and an environment are gradually built, usually 

over generations (Ingold 1993). Activities, as a whole, comprise what Ingold calls 

the ‘taskscape’. Just as landscape is comprised of related physical features of 

place, the taskscape is ‚an array of related activities‛ (Ingold 1993: 158). Similarly 

as a landscape can be considered the ‚the world encountered visually: trucks, 

petunias, airports, streets, garbage cans, automobiles, people" (Relph 1984:213), a 

taskscape is what is heard, the auditory field that emanated from action. As such, 

Ingold insists that the taskscape should not be considered as the action of 

humans on the non-human world, but as the processes associated with the 

activity of people, animals, seasons, all manner of phenomena, cycles and events, 

which interactively are incorporated into the ongoing creation of landscape.  

Though defined as the sum of the activity of places, the taskscape is transformed 

by its embedding in a matrix of paths, associations and relations – from the very 

locally-specific practices and narratives to the more globally-enmeshed 

taskscapes of economics, of science, of politics (Macnaghten and Urry 1998). 

What happens in one place interpenetrates another place ( and to some degree all 

other places) to produce new practices, new stories, and to inform shifting 

identities.  
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Place and situated knowledge 

Ingold’s work is utilised by Turnbull (2000) who argues that scientific knowledge 

is a form of local knowledge in that it relies on the mutual interaction between 

the individuals that create it. While scientific claims may comprise artifacts and 

inscriptions from other times and places, these things are always interpreted 

using methods, instruments and negotiations that stem from a particular 

situational milieu. From the first days of natural philosophy in England, its bone 

fides pended making locally-generated knowledge visible to the trustworthy 

witnesses – gentlemen in this case – in order that such knowledge could travel 

beyond the immediate confines of its production (Shapin 1994). In today’s 

science, ‘virtual witnessing’ requires that people not so much trust their eyes, but 

rather that they trust the institutions of science, the process of peer review, and 

the instruments and authors of science. Turnbull (2005: 29) emphasises the role of 

place and locality in scientific knowledge production: 

All knowledges whether they are indigenous, scientific or traditional are 

local in that they are produced/constructed by people in places with specific 

practices. Such knowledge production processes coproduce knowledge 

spaces in which people, practices and places and linked. Such knowledge 

spaces have messy contingent and partly unacknowledged components: 

ontologies, systems of trust, technical devices and social strategies. 

A critical component of Turnbull’s argument is that there exist substantial 

grounds for viewing scientific 'knowledge spaces' as generated locally. Ingold 

(2000: 229) takes up Turnbull’s point but suggests that ‚science cannot be rooted 

in any particular place or places, but must rather emerge from the network of 

inter-place relations constituting its field of practice‛. Yet, Ingold’s notion that we 

come to know a place via the matrix of paths by which we travel, can be usefully 

augmented by seeing those paths, both literally and metaphorically, as operating 

simultaneously at diverse scales – global, regional and local. Conjoining this form 

of place with Massey’s amended knowledge-geometries, I suggest that the scales 

of knowledge-making might not be best viewed in terms of normal geographical 

scales – local, national, international – but rather in relation to the positioning of 

the knowledge proponents among contemporary knowledge-geometries. 
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Questions of who best understands the climate of the Australian rangelands 

entirely depend on how one construes ‘understanding’. A 70 year old grazier 

may be able to recount the seasons of their lifetime and what was important 

about the way they changed. A statistical climatologist may be able to quantify 

shifts in the risks of rainfall deficiencies. Neither of these knowledges is entirely 

local. Both are diversely situated among places, institutions, identities, discourses 

and technologies. Their production, their legitimation and ultimately their ability 

to travel might thus be interpreted as being co-produced through these elements. 

Turnbull (2002a) presents a useful addendum to this view in suggesting that the 

work of constructing discourses, and particularly narratives, is central to 

knowledge traveling between places. This view paints the travel of knowledge as 

performative, it is about the work we do with language. Such language, among 

graziers and scientists, is the centre of attention in the remainder of this thesis. 
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Average June-November Southern Oscillation Index (SOI), 1876-2004 (from Leith 

2004:41). 
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Chapter 4  – Methods one: engaging with climate 

risk technologists 

The major problem in [the systems simulation modelling] framework is 

likely to be communication both between disciplines and with decision-

makers. The ultimate limitation on the utility of simulation models (and 

indeed of the scientific method) is the significance of the qualitative. It is 

politic to recall Julian Huxley’s observation: ‘When everything has been 

reduced to mathematics something essential has been evaporated from 

reality’ (White 1978:84). 

In this chapter I tell the story of my engagement with climate risk technologists. 

My involvement with these researchers was not solely as an interviewer. Instead, 

I became a fringe-dweller among climate risk technologists, a reflexive 

participant in my community of study. This chapter, therefore, provides a 

narrative of method. 

Before proceeding, I would like to note the terminology used in Part 2 of the 

thesis. I refer to researcher interviewees as ‘participants’, and reference their 

quotes using an interview code prefixed with an ‘R’ for researcher, as distinct 

from the geographical prefixes relating to study areas used for grazier quotes in 

Part 3. I have occasionally used pseudonyms for participants to preserve 

anonymity. Other identifiers such as organisation or discipline of participants are 

provided only where they do not allow easy identification of subjects, and in 

cases where such information serves an analytic purpose. Otherwise, information 

that might identify subjects has been removed, except in the case of two 

prominent participants who consented to this identification in the contexts in 

which I have quoted them. These two participants – Dr Neville Nicholls and Dr 

Roger Stone – were identified because the quotes used were not de-identifiable 

within their community without losing their meaning. 
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Funding and proximity to the research community 

In planning this research, I quickly realised that it would be expensive, 

impossible without funds above and beyond the standard research budget 

allocated to doctoral candidates at the University of Tasmania. My intention was 

to interview graziers at home in the expansive semi-arid interior of eastern 

Australia. Intermittently on this field-trip, I intended to stop off in the towns and 

cities where climate risk technologists worked to interview these people as well. 

The fuel costs alone would be substantial. As an El Niño event was being 

deciphered in the equatorial Pacific, I made the first telephone call to seek 

funding.  

Barry White, then coordinator of the Managing Climate Variability Program 

(MCVP), appeared interested in my research proposal. In retrospect, I expect 

Barry was pleased to hear about someone taking an approach that drew on the 

stories of people. Later, I was given a copy of the Barry White’s (1978) doctoral 

monograph in which he developed a systems approach to wool growing which 

spanned domains from the biophysical and behavioural, to economics and 

policy. His concluding thoughts, quoted above, were prescient of the qualitative 

work that I have undertaken. 

At the time I contacted Barry, I believed quantitative research was institutionally 

appropriate. I proposed that, as part of my broader doctoral research, I would 

ask questions of graziers comparable to those climate applications researchers 

had asked previously in order to assess their ‘needs’ for climate information. In 

writing the proposal I sought advice from older and wiser colleagues and my 

supervisors, who advised that I should make the deliverables clear, and the 

epistemology realist. I crafted three primary objectives that gelled with my 

interpretation of the broader MCVP program:  

1. determine how climate information is utilised and applied by sheep 

graziers in the three study areas;  
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2.  investigate, the climate information needs of graziers with regard to 

reliability, preferred lead-time, delivery techniques and format, and;  

3.  analyse the data obtained to assess impediments to and opportunities for 

improved management of climate variability within the study areas. 

The short version of a substantially more convoluted story is that the project was 

funded. The Land, Water & Wool (LWW) Managing Climate Variability sub-

program would provide financial support for my field work. I would undertake 

an analysis of graziers’ ordinal, nominal and scale responses to questions that 

appeared to cohere with the LWW sub-program brief. I would write these up as a 

report to LWW and then get back to the thesis. 

Being funded by LWW had unexpected side-effects in terms of my relationships 

with both graziers and scientists. I will discuss how funding affected relations 

with graziers in Chapter 7. The notable point for this chapter was that my 

position shifted from being outside a research community to being embedded, at 

least on its periphery. I was invited to attend meetings, to present seminars, to sit 

on the Review Panel for the LWW Climate Variability Sub-program. My work 

became a part of a larger initiative. The solitude of doctoral scholarship was 

punctuated by the obligations that funding imparts – milestones, reports, 

presentations, interactions. These were to align with the sub-program aim: to 

increase wool producer awareness and use of seasonal forecasts to contribute to 

sustainable grazing management. I was invited to watch the internal arguments, 

conditional, at least to some degree, on my participation in them. My research 

with researchers was transformed into a more participatory mode of qualitative 

and interpretive practice. For some of my participants, I became a colleague and 

collaborator on the socio-cultural edge of a diverse research network. Simply put, 

some deemed me and my work useful. 

Generally, my research interest was in asking researchers and graziers to talk 

about their experience of climate variability and predictability in relation to their 

work and lives. I wanted to investigate these people’s relationships to climate 

variability, and how they made sense of climate and the various attendant 
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knowledges that go into producing climate. I wanted to ask researchers about 

how they came to be interested in climate variability, the particular challenges 

and opportunities in their area of work and in managing for climate variability 

more generally. I wanted them to explain to me what they saw as the critical 

issues in building a useful and useable science. I hoped the interviews would 

allow me to explore the constitution of boundaries among sciences, 

organisations, and especially among scientists, and between scientists and 

agricultural publics.  

Recruiting researcher participants 

A community of scientists or scholars, like any community, has soft edges that 

defy the drawing of lines which demarcate who is inside and who is outside. 

This is particularly the case when one tries to define a ‘community’ that operates 

across disciplinary boundaries, let alone when the group’s constitution is further 

loosened to include its political and public faces. Nonetheless, a literature search 

on climate variability in Australia quickly distinguished the luminaries, the 

collaborators, the old hands and the rising stars. One edited book in particular, 

Applications of Seasonal Climate Forecasting in Agricultural and Natural Ecosystems -: 

The Australian Experience (Hammer et al. 2000), seemed to more-or-less contain 

the community. Later I heard it referred to as ‘the blue book’ or ‘the bible’. 

Acknowledgements in this book were also rewarding for tracing the formation of 

a cross-disciplinary research community, as were bibliographies.  

The research community that I would come to call ‘climate risk technologies’ was 

also usefully defined by its primary funding body. The Managing Climate 

Variability Program (MCVP) had contributed to a substantial volume of research. 

I tracked the history of funding allocations from the MCVP and its earlier 

manifestations keeping lists of who appeared to be key players and who they 

seemed preferentially to work with. Web searches of the print and broadcast 

media quickly pointed to key actors who represented climate variability in the 

public domain. I developed a list of the rough sub-groups I wanted to include. I 
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saw that some participants worked across these groups, in some cases all of 

them. Nonetheless the rough groupings were useful in selecting participants: 

1. The key players in climate variability science, particularly the model-

builders and those whose seminal work lay the foundations for further 

research; 

2. Climate applications researchers who had integrated climate variability 

models and science into agricultural systems models, particularly pasture 

growth and grazing models; 

3. The researchers and extensionists who had responsibility for 

communicating climate information to publics; 

4. Researchers or bureaucrats who worked at the interface between climate 

variability science and policy development. 

I selected participants under these sub-groups, limiting their number initially to 

25 individuals. I allowed for a degree of snowballing (Biernacki and Waldorf 

1981; Liamputtong and Ezzy 2005) which was largely prompted by asking 

participants whom they saw as important actors in their field, and gradually 

updating my list. I ended up recording 35 interviews with ‘researchers’.  

Doing interviews 

Prior to the fieldwork, I attended a conference called Droughtcom, hosted by the 

Australian Bureau of Meteorology (ABoM) in Melbourne, in July 2003. Many of 

the researchers I hoped to interview were present. Many of the themes I hoped to 

ask them about were raised. Returning home from this conference, I drafted an 

interview schedule (Appendix 1) for climate risk technologists, drawing on 

themes that had been discussed. The interview schedule for scientist participants 

indicates that many questions are closed, and the interviews are structured. 

However, this schedule was used only as a guide in all interviews. I was keen to 

follow up on particular issues that would become the focus of my analyses; that 

is, regarding how knowledges are made and made to travel among epistemic 

communities. Thus the interviews were semi-structured. When I asked closed 
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questions, I noted that, in the setting of a semi-structured interview, giving 

people a choice of categories into which they were asked to fit seemed to provide 

opportunities to problematise such classifications. These problematisations were 

often useful for getting to grips with boundaries between knowledges, 

institutions and discourses and the argumentative positioning of actors. 

In the interviews I also wanted participants to discuss their own work and how it 

fitted into the broader domain of climate risk technologies. Thus I read as many 

of each participant’s publications as I could prior to the interview, and raised 

questions that appeared to be key concerns for them in the interviews. Through 

focusing in on their work, I tried to encourage participants to express more about 

their positioning within the broader community and thus elucidate the 

boundary-work that is a key focus of this research. Such discussion of their own 

research and interests provided opportunities for individuals to express their 

positioning with regard to tensions within and across institutions, disciplines and 

discourses.  

The field 

Between September 2003 and March 2004, I completed 31 of the 35 interviews 

with researcher participants and interviewed 70 graziers (Chapter 7). Starting in 

Melbourne, I interviewed scientists in the two wings of the ABoM: the National 

Climate Centre (NCC) and the (then) Bureau of Meteorology Research Centre 

(BMRC)30. While the NCC provides climate information including seasonal 

forecasts to the public and to other state and commonwealth agencies, the BMRC 

has several research groups which do much of the primary research and 

modelling underpinning the NCC’s information provision.  

                                                      

30 Unless otherwise indicated I have used the names of organisations during the time of 

the interviews. In the intervening years, many of these names have changed or the 

groups have been disbanded altogether.  



113 

In Canberra I interviewed two individuals at the interface of science and policy in 

the Commonwealth Department of Agriculture Forestry and Fisheries (DAFF), as 

well as a private consultant who had a long work history at the boundary 

between science and policy.  

From here, my wife, Cath, and I had planned to have a holiday for a month with 

our then 18 month old boy, Tarn, and then start the fieldwork. We intended to 

drive to Darwin, via the Flinders Ranges and Central Australia undertaking an 

interview or two along the way. We planned to steep ourselves in the top-end, its 

National Parks and waterholes. Then, well-rested, we would drive to Longreach 

where I would recommence interviewing graziers and researchers for the next 

three months, family in tow. As we prepared to leave Canberra, however, we 

realised Cath was pregnant. Nevertheless, we pushed on with our plans. The 

hideous ‘morning sickness’ of her first pregnancy returned, this time exacerbated 

by heat and the endless road. After a tortuous ‘holiday’, we rented a grimey flat 

in Longreach. The (then) Queensland Department of Primary Industry (QDPI) 

provided me office space as in-kind support for my LWW project. I interviewed a 

couple of people at the QDPI and conversed with many more. Mostly I organised 

and conducted interviews with graziers (see Chapter 7). Six weeks and 25 

interviews later, we drove form Longreach to Brisbane. Cath and Tarn flew south 

and I continued on. I visited Toowoomba for a week, commuting from a caravan 

park to the QDPI offices for interviews with climate applications researchers and 

extensionists at the Predictive, Precision Systems (PPS) Business Unit. 

I returned to Brisbane. Greg McKeon, then Principal Senior Scientist at the 

Climate Impacts and Natural Resources Science group at the Queensland 

Department of Natural Resources and Mines (QDNR&M), had invited me to stay 

at his house. I had agreed. We had previously met on two occasions at 

conferences, and as with many of the researchers I interviewed, I was impressed 

by his passion and commitment. Yet, unlike most other researchers, he wanted to 

know what I knew, what I thought, and how I thought. During long commutes 

between his suburban home and the CINRS demountable offices, over dinner, 

and many times in between, we discussed climate, history, society, 
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communication, knowledges, the media, politics, and science. My requests to 

schedule a formal interview with him were evaded. After four days, he then told 

me that we had already ‘contaminated’ each other. There would be little point in 

a formal interview, he argued, because I already knew where he was coming 

from, and more importantly, he knew where I was coming from. I pressed on 

with my requests, to no avail. My status as participant observer was cemented. 

Thus, I have few direct quotes from Greg McKeon but much valuable ‘data’. 

Neither, I believe, was I ‘contaminated’. In the relational milieu of associations 

there will always be proximities, smaller and greater (cf. Latour 1987), and these 

must be cautiously balanced against professional commitments to critical 

engagement. I would argue that good rapport allows for stronger and more 

productive forms of critical engagement; strangers are easily ignored, friends 

must at least be heard out. This is not to argue that one needs to be inside to 

affect change, but rather that one needs to have a recognisable position to move 

within the epistemic frames of others. Although I ended up working with the 

individuals that are subjects of the research, I neither took sides nor feigned 

neutrality (Wynne 1996c, and see Chapter 3).  

As a qualitative researcher in a quantitative field, one is always likely to be seen 

as scribbling in the margin, yet even to be allowed to work on the same page is 

an achievement. I was allowed in, I think, for two main reasons: Firstly, I 

appeared to be representing the needs of the so-called ‘end-users’ of climate 

information. The broader LWW climate variability project focused solely on 

graziers, and thus provided for me a small research network that was grappling 

with issues that directly related to my research. On one level, I was a 

representative from across a boundary. Secondly, my background in climate 

science meant I could understand and speak at least some of scientific jargon of 

climate science. When I raised my earlier research in climate science with 

researchers, my standing appeared to increase. I was clearly not just interested in 

the ‘social’ and ‘institutional’, but the ‘technical’ and the ‘natural’ too. As I will 

explore later in the thesis, though, there was also a genuine concern, particularly 
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among systems-oriented climate risk technologists, to improve practices and 

institutions and, for some, my work was welcomed as contributing to such ends. 

Nonetheless, I believe I have remained on the edges, working the periphery. 

Turnbull (2000:91) advocates working similar ground when he suggests that the 

social researcher can metaphorically take the role of ‚the jester who confirms the 

King's power through mocking him‛. It is through being situated on the 

institutional periphery that a researcher can be engaged enough to be 

meaningful, and detached enough to freely critique. In a similarly reflexive vein, 

Turnbull contends that ‚we need to remind ourselves of the role of the jester or 

the trickster in order to avoid taking our knowledge for truth – thus becoming 

victims of our own folly‛. It is particularly with this sense of serious play that I 

have long mused on the cultural cartography of the knowledge domain I call 

climate risk technologies.  

Leaving south-eastern Queensland on New Year’s Day, 2004, I traveled on, 

interviewing applications researchers/extensionists from New South Wales 

Agriculture (NSW Ag). Then I headed west to the Warrego region between 

Bourke and Cunnamulla. In Bourke, I was also provided in-kind support by the 

NSW Ag in Tamworth. Conversations in the office with an extensionist, a vet and 

the rural counselors were inevitably around coping with the climate, about 

managing for it and enduring, and in various ways about knowledge. It was the 

hottest January on record. The Warrego River flooded, making half of the study 

area inaccessible. I conducted 20 interviews. 

In February 2004, I drove south to Hillston in south western New South Wales. In 

Hillston Library, I pawed through local histories noting the way droughts and 

floods were inscribed as punctuation in the timeline of the town, its people and 

politics. The immense presence of these intermittent hardships was only rivaled 

by the great depression of the 1920s and World War One. Again, the heat of the 

month was unsurpassed. I undertook 25 interviews.  
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Other „data‟ 

In qualitative research data is everywhere. It is found from the slightest inflection 

in an individual speech act, to rallies around controversies and the framing of 

data or inscriptions. The interviews are thus grounded in a broader context. 

While the interviews make up the most important source for interpretation, and 

are the data with which I have most closely and scrupulously engaged, they are 

attended to in relation to various other ‘data’: literature, meetings and forums, 

and media representations. These provide a vast source of matter for 

interpretation at various analytic levels. They are also things to which 

participants commonly referred to at interview, and it is in the latter context that 

they are taken as ‘data’. By this I mean that I have not sought to detail these 

sources in their own right – their diverse framings of problems, their 

performance of the agency of actors, their co-production of natural and social 

orders. Rather, they contextualise the interview material. For instance, where I 

have noticed a theme in the interviews that recurs and appears important to the 

production of knowledge boundaries, or the co-production of ENSO and 

identity, for instance, I have searched for its articulation elsewhere. Sometimes 

this had led me to question or retrace my initial interpretation, other times it has 

allowed for a change in emphasis or a strengthening of emphasis. In short, it has 

allowed a form, not so much of triangulation but crystallisation (Deleuze and 

Guattari 1996 1987) in the research whereby ideas, initially drawn from 

interpretation of interview material are redrawn in the broader context of the 

literature, my interactions at forums, meetings and other events, and via analyses 

of voices and representations of climate risk technologists in the media. 

Literature 

In this research, the literature of climate risk technologists is as much a data as 

the interviews. Frequently, at interview, participants invoked their experience or 

knowledge in relation to research that they had conducted over the years. For 

instance, participants commonly referred me to a paper which detailed a point 

they were trying to convey. The ‘white’ and ‘grey’ literature of climate risk 
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technologists, while often mechanical in its description of knowledge, relays 

much about the positioning of researchers and knowledge in relation to the 

broader field of research. Literature forms the fundamental boundary objects of 

research (Star and Griesemer 1989). It is where researchers invest the most effort 

to delineate degrees of uncertainty associated with claims. Thus, it provides the 

formal face of positioning, the actual staging of knowledge production after the 

backstage work of negotiating what can be said and how (Hilgartner 2000). For 

this reason, it must be taken as data for social research into the production and 

extension of scientific knowledge.  

Meetings 

Throughout my candidature – before, during and after the fieldwork – I attended 

a variety of conferences, workshops, and forums. These provided opportunities 

to follow up with researchers on emerging themes in my research. Most 

important among these events were the project meetings of the LWW Climate 

Variability Project, and the project review. For the latter, I was employed as 

Secretary to the Chair. I was there to take notes and to be the intermediary in the 

collation of a report about how seasonal climate information should be used by 

applications researchers and extended to graziers. In these meetings, I took notes 

on the interactions and conversations I had with researchers, as well as on their 

presentations and the ways they questioned one another in the public settings of 

these fora.  

Media 

The final element in my analysis of the talk of researchers was their voices in the 

media. While I was interested in how climate scientists in particular talked about 

the public representation of climate variability, I wanted to ground this analysis 

by looking at the words of researchers in the media. This was easily facilitated by 

maintaining a ‘Google Alert’ which searches global media for terms in news 

articles. The terms I searched for were ’El Niño‘ and ’climate forecast‘. From 
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these alerts I extracted articles in the Australian print media and transcripts of 

radio (Chapter 6, Section 3). 

A discourse analysis of talk and texts 

Back at home, in April of 2004, the urgency of output was firstly the quantitative 

analyses of the grazier interviews in order to fulfill my obligations to produce 

reports for LWW (Leith 2004, 2006). Our second child was born in May 2004. My 

research slowed to part-time.  

I gradually transcribed the graziers interviews and notes from this fieldwork. As 

with the researcher interviews, these were transcribed using voice recognition 

software trained to understand my voice. I would listen to, and simultaneously 

re-iterate the words of participants and interviewer (myself), while watching the 

words appear on the screen, editing as I went and training the software to better 

recognise my speech. This method of transcription is interesting for qualitative 

research as it enforces understanding in the process of transcription. Uttering 

someone else’s words is an unusual way of relating to them as the transcriber 

must literally voice the concerns of participants. This uttering, was an early stage 

of analysis in which I grew more familiar with the positioning of participants. 

Interviews with key actors were transcribed verbatim from beginning to end, 

others were transcribed verbatim in sections with detailed notes recorded for 

rest.  

I coded the interviews using N-Vivo. Initially I coded the talk of scientists into 

categories such as concerns about funding cycles, concerns about public 

understanding of probabilities, or about tensions among agencies or individuals. 

Working gradually through the interview transcripts in this manner, the central 

concerns of the thesis emerged. I began to focus closely on the pervasive scripts 

and parables relating to the making of good knowledge and its extension among 

agricultural publics. I also focused on how and where these dominant narratives 

were argued against via the argumentative story-lines.  
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This research is not a close ethnography of a particular scientific group, but a 

broader analysis of the talk and texts of a community of researchers who share a 

common concern relating to the application of climate prediction to agricultural 

decision-making. Although I have been admitted to some degree, I have not been 

fully embedded within a particular scientific community and taken detailed 

notes about what went on while I was there (e.g. Latour 1979), in part because the 

research community is geographically dispersed. Thus the institutional politics of 

the groups and the positioning of the individuals are not within reach of this 

analysis. In turn, the institutional dynamics of climate risk technologists and its 

entanglement with politics are not a major focus of this research. However, a co-

productionist account could never completely bracket such issues, especially as 

they emerged so often in interviews. Issues of politics and power are always 

present within the interviews and literature. Yet I do not try to examine such 

struggles in-depth. Rather, I focus on how scientists and graziers employ 

particular narrative-elements concerning, firstly, the making good knowledge for 

good management and, secondly, ways of making it travel. As I will 

demonstrate, there is a fair degree of overlap among these narratives, yet there is 

also evidence of substantial boundaries and boundary-work among 

communities.  

I have interpreted discourse at the level of narratives (Macnaghten 1993, and see 

Chapter 3); specifically, narratives relating to how climate risk technologists can 

and should be operating. Thus, my analyses of the qualitative data are guided by 

several specific questions regarding talk about knowledge and practice. In 

Chapter 5 I ask: How do scientist participants talk about their issues and 

concerns surrounding knowledge production? How do scientists decide what 

knowledges are or will be useful and useable to agricultural publics? How are 

ideas and ideals of scientific practices constituted in the talk of these scientists? In 

Chapter 6, my focus of analysis shifts to examining how communication and 

extension of climate information is constituted as a problem or otherwise by 

scientists, and how agricultural publics and their knowledges are constituted 

among scientists. 



120 



121 

Chapter 5  – Knowledge boundaries in climate risk 

technologies 

So the end to end system does have a few disconnects and there are too 

many boundaries to cross, both within and between our tribal agencies and 

disciplines. Climate is the classic example of where science without frontiers 

is needed (Barry White, after dinner speech, National Forum of the 

Managing Climate Variability Program). 

In Barry White’s laconic reflection on the things he had ‚learnt and unlearnt‛ 

during 14 years as coordinator of the Managing Climate Variability Program, he 

implies that boundary-work is central to climate risk technologies. In this 

chapter, I analyse such boundary-work by focussing on how researchers talk and 

write about interdisciplinarity and the boundaries among disciplines and 

agencies, and to what effects. Such boundaries provide form to the terrain within 

which knowledge-makers work, and to the practices of knowledge-making 

themselves. As with biophysical boundaries, such as between climatic zones and 

vegetation types, the cultural boundaries of climate risk technologies are often 

diffuse, and are always moving. Thus they are difficult to map; and any map is 

no more than a representation of a moment that has already passed. Nonetheless, 

attempting to highlight some of the features of these boundaries can provide a 

depiction of an epistemic terrain of knowledge production. Such an account can, 

in turn, ground critical reflection about how knowledge-making could be 

reformed. 

Immersion across disciplines is advocated by two leading lights in climate risk 

technologies. Graeme Hammer and Neville Nichols (1996:26) argue that 

"progress requires interdisciplinary action, not disciplinary interaction". Such 

interdisciplinarity was often commented upon by participants as exemplary 

within Australian climate risk technologies. The associations among actors and 

organisations are longstanding, and bridge-building is nothing new. 

Nevertheless, as I demonstrate in this chapter, the boundaries among and within 

disciplines and organisations were far from settled and stable.  
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The roles of different climate risk technologists were contested, and there were 

tensions about what can and should be done with the knowledges and 

technologies, who should do these things, and how they should go about it. 

While the focus of such debates usually centre explicitly on questions of science 

(or natural order), much of the negotiation within climate risk technologies 

implicitly happens (often privately, sometimes perhaps tacitly) around the 

relational and cultural boundaries across the scientific, public, and political 

domains, and their effects (or the social order). While the core business of 

scientists is to make credible representations of nature, it is also up to the 

scientists I interviewed to negotiate social orders both across and beyond their 

disciplinary boundaries and organisational roles. For instance, climate risk 

technologists, as well as playing a lead role in constituting the climate of 

Australia for publics and for politics, also put a great deal of effort into 

interpreting and representing how politicians and publics are responding and 

should respond to climate variability and change. In part this work is done by 

climate risk technologists drives important narratives of climatic history, 

variability and change as well as describing what forms of land management and 

policy will cohere with current understandings of Australian climates. It is also 

imperative that scientists articulate their scientific interests with those that occupy 

their political masters, the media, and publics. In this chapter, I provide some 

detailed examples of how the work of climate risk technologists is only in part 

about credible representation of the climate; it is also, importantly about 

negotiating boundaries between and among sciences, politics and publics. That 

is, climate risk technologies is a domain that is broadly concerned with 

contending matters of concern rather than simply producing matters of fact 

(Latour 2004). 

The chapter has two substantive sections. First, I focus on the language 

surrounding ‘validation’ and ‘verification’ of statistical climate prediction models 

in Australia. These terms have been problematised elsewhere for philosophical 

and linguistic reasons including their effects on the boundaries between 

disciplines and between science and society (Oreskes et al. 1994; Edwards 1999). 
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The terms verification and validation are far less prevalent in climate risk 

technologies than reference to the statistical metric of ‘skill’ and ‘artificial skill’. 

Skill is used to quantify how much better a forecast is than assuming the current 

conditions will continue or be represented by the historical record for a given 

place and time. Skill is thus a key metric of the quality of forecast systems. The 

language of skill can thus be looked at in terms of the how it is discussed and 

deployed, and to what effects. While such effects are usually not explicitly 

discussed within scientific circles, they are often visible through the talk of 

scientists at interview and in more private settings, and often via humour (cf. 

Gilbert and Mulkay 1984). Such forms of talk appear to be deployed to order 

boundaries between groups and disciplines. Yet these effects are often unspoken 

and thus poorly thought through within scientific circles. Making their effects 

more explicit can, I would suggest, advance debate about the processes of 

knowledge-making in climate risk technologies. Thus, in the beginning of this 

chapter I point to ways in which narrative-elements associated with skill in 

seasonal climate prediction are deployed to order boundaries in climate risk 

technologies. 

In the second part of the chapter, I examine some elements of how researchers 

talked about multiple, often-overlapping matters of concern. These matters of 

concern might be loosely considered as duties of care, to so-called end-users of 

knowledge, as well as to colleagues, organisations, politicians, the environment, 

and to science itself. They are story-lines that highlight what is at stake for 

different actors and agencies and demonstrate how this science is made salient, 

credible and legitimate within its continually changing contexts. From interviews 

it appears that cross-organisational and interdisciplinary relationships serve to 

improve understanding of scientific knowledge in a disciplinary sense. 

Importantly, such linkages also ground individuals in the commitments, politics, 

interests, institutional histories and constraints, and thus the matters of concern, 

that exist across epistemic cultures and organisations. Thus, engagement across 

boundaries engenders a clearer sense among climate risk technologists of who is 

doing what and why. At least at an interpersonal level, this engagement also 
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informs debate about what is important and why, not just in scientific terms, but 

also with regard to institutionalised matters of concern. Nevertheless, many 

issues within this network-polity are equivocated in scientific terms, even where 

there are often more socio-cultural issues at stake that might usefully be debated 

alongside, but in a different register to, the more technical concerns. In this 

chapter, the technical and social overlap in my account of how knowledge 

boundaries are negotiated.  

5.1: Making seasonal climate predictions: an analysis 

of boundary-work 

In making seasonal climate predictions – whether of rainfall, or by using systems 

approaches to predict plant growth, soil loss, or economic analyses of decision 

options – it is well accepted within climate risk technologies that a forecast must 

have real skill. Artificial skill must be fastidiously avoided. Skill is a statistical 

measure defined as ‚the relative accuracy of the forecast over some reference 

forecast. The reference forecast is generally an unskilled forecast such as random 

chance, persistence (defined as the most recent set of observations, ’persistence‘ 

implies no change in condition), or climatology. Skill refers to the increase in 

accuracy due purely to the ’smarts‘ of the forecast system‛ (WWRP/WGNE Joint 

Working Group on Verification 2006:no pages). Skill thus estimates how good a 

forecast system is relative to a forecast that predicts no change from the current 

conditions (persistence) or the distributions of the recorded past (climatology). It 

is a measure that is used in developing and validating forecasts as well as in 

verification of operational forecasts (Fawcett et al. 2005). Skill is thus a prominent 

issue in the evaluation of new and older statistical forecasting systems.  

In this section, I examine how the boundaries around who can produce such 

forecasts are enforced through language. Such boundary-work in climate 

prediction appears to most frequently draw on the concepts of skill and artificial 

skill. In this section, I examine how such ‘skill-talk’ operates in the 

interdisciplinary domain of climate risk technologies. 
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The limits of predictability 

Skill, as a measure of forecast veracity, provides insight into the uncertainties 

associated with predicting aspects of the system. For climate scientist 

participants, indeterminacy and ignorance are taken for granted as necessary 

components of the broader category of uncertainty, often via reference to 

inherent ‘limits to predictability’ which is a theoretical limit of the amount of skill 

that can be gained by improving models. What is not knowable is often described 

as ‘noise’ and the challenge of defining the limits of predictability is a problem of 

delineating ‘signal’ from ‘noise’. Shackley and Wynne (1996) have suggested that 

such linguistic aggregation of different forms of uncertainty (uncertainty, 

ignorance and indeterminacy) into their most reducible forms (uncertainty) 

creates an image of science moving from worse to better explanation of 

phenomena, of science reducing ever more uncertainties into knowable risks. 

While this aggregation was apparent among climate scientists in climate risk 

technologies too, there was also a prominent insistence that predictability was 

inherently and fundamentally limited. This positioning of uncertainty and the 

limits of predictability was perhaps most straightforwardly articulated as 

follows: 

By far the most important limitation [to seasonal climate prediction] is the 

nature of the system that we are dealing with which is partially chaotic, so 

no matter how fancy computers get and mathematical methods get, there is 

only ever going to be a certain amount that can be predicted there is always 

going to be, you know, uncertainty about what is going to happen next to 

some extent (R4). 

The reduction of uncertainties, while a primary concern, is also recognised as 

only achievable up to certain points. Such points might relate to the time period 

with which El Niño events can be predicted using a general circulation model, or 

the maximum level of skill that can be achieved for a three-month statistical 

rainfall outlook for a given area.  

For many climate scientists at interview, the future of statistical prediction 

appeared to be limited in itself because it had reached a point of diminishing 

returns. Some climate scientists described statistical seasonal forecasting as 
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approaching its limits of predictability. Some insisted that while there might be 

some possibility for achieving some increase in skill, such increases were likely to 

be minimal, at least at the national scale. Some argued that relationships between 

ENSO and Australian rainfall were characterised well enough within currently 

accepted statistical models, and fiddling at the edges would produce minimal 

improvements and may lead to worse forecasts. Furthermore, the argument that 

future climate change might see a shift in the association between ENSO indices 

and rainfall or other parameters was often presented as a cloud over the future of 

statistical forecasting techniques. It was suggested repeatedly that future 

associations between ENSO and Australian rainfall may not be well represented 

by the past. 

The language of skill 

Despite emphases on interdisciplinarity and systems approaches in climate risk 

technologies, much of the scientific boundary-work in this research domain 

appears to be done by climate researchers, often via the language of skill. Among 

participants, and particularly those involved in communicating climate 

information, there was frequent mention of the substantial hazards in releasing 

knowledge that is deemed too uncertain into the public domain. This observation 

raises under-examined questions about the perception and negotiation of risks 

and various forms of uncertainty among experts (Jasanoff 1998). The usual 

answer to such questions in scientific circles is that scientists provide the ‘best 

available knowledge’, however, various forms of uncertainty are hidden behind 

most knowledge claims, making it necessary to set boundaries around what is 

sufficiently known to be made public or policy-relevant, and what is not. Skill is 

a well used metric for ordering what can and can not be said about climate 

prediction in this regard.  

Climate risk technologists talk a lot about the ‘skill’ and ‘artificial skill’ of 

forecasts. By edict, the former is what forecasts must have; the latter is what 

forecasts might have if they are not made by people with the right know-how, 

and the proper methods. For instance, as Nicholls (2000: 312) put it, the problem 
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of ‚artificial skill or selection bias has been known to statisticians and some 

climate scientists for many years < but is ignored by many developers of 

forecast systems‛. Nicholls insists that artificial skill can and should be avoided 

by using particular techniques that more rigorously assess the skill of a model 

during and following its construction. This recommendation was echoed in 

interviews, especially with climate scientists. The pervasive technical concern 

around the skill of forecasts and forecast systems situates skill at the heart of the 

climate risk technology community. In defining who can and should do climate 

prediction, the most important term is undoubtedly ‘skill’.  

To consider some skill as ‘artificial’ clearly implies science done badly. ‘Artificial’ 

implies human agency taking precedence over nature. It is the cheap version, the 

fake. Artificial skill is made by people who are trying to make a forecast look 

better than it is, or those who simply do not understand how to get nature to 

speak through a forecasting system. By inference, then, real skill is not artifice; it 

is designated by nature. Only those who themselves have the necessary 

knowledge and skills to interpret the statistical history of nature, and justify the 

future of that statistical association via a mechanistic teleconnection, can avoid 

the artificial and achieve the real. There are numerous technical issues involved 

in making statistical forecasts; these are manifest through forecast skill. For 

instance, the use of predictors that are associated with controversial or poorly 

understood mechanistic processes is discussed as a way of inviting artificial skill, 

as are ‘non-objective’ means of selecting predictors. 

By simply referring to artificial skill, researchers and policy-makers can begin to 

constitute the boundaries around the building of credible statistical climate 

forecasts. As a story-line, ‘artificial skill’ evokes a broader narrative about science 

done badly, about ignorance as a consequence of poor methodology. It also 

implies that some can be trusted to represent seasonal climate variability and 

some can not. While skill-talk explicitly emphasises the technical aspects of 

model validation and forecast verification, it implicitly works to constitute 

science in terms of method and disciplinary knowledge. In this sense, skill-talk 

becomes a means of expressing the complexity of statistical climate prediction 
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and creating boundaries that can be understood outside of the domain of climate 

research. Skill and artificial skill, are thus not only technical concerns but story-

lines that can be used flexibly across domain boundaries to forewarn scientists 

and policy-makers that the making of credible forecasts is laden with pitfalls.  

Linking a scientist‟s skill to forecast skill 

Skill not only designates an opposition between the naturally given and the 

manufactured, it confers with the sense that real skill in a forecast requires a 

more colloquial form of skill, or disciplined knowledge and adherence to 

accepted methodology, on the part of the forecaster or model builder themselves. 

The methods for obtaining skill are not straightforward and a forecast builder 

must be knowledgeable and cautious on several grounds. And because of the 

complexity of the climate system and the pitfalls associated with the data that are 

used to represent it, it is relatively easy to bring the skill of a model builder into 

question, and difficult for a model builder to unequivocally dispel such charges – 

particularly if this sort of boundary-work occurs surreptitiously in the rumoured 

world of social and professional networks. In the more formal space of a 

recorded interview, the majority of boundary-work was apparent in relation to 

questioning bona fides of researchers in terms of their disciplinary and 

educational background, which appeared as a prerequisite to legitimate 

forecasting endeavours.  

Interpreting such positioning, I was often reminded of Thomas Kuhn’s (1970) 

claim that revolutions in science tend to be instigated by the work of people who 

do not comply with paradigms and codes of conduct of a particular scientific 

community, often because they are new to the research domain, being young or 

from another disciplinary home. Kuhn’s view implies that when one is not 

constrained by a disciplinary paradigm, or that of a particular epistemic 

community, one can develop new ways of seeing or approaching a question. 

However, it was clear from interviews and other interactions with ABoM climate 

scientists that they were concerned about the ability of some non-ABoM scientists 

to build forecast systems with real skill. This concern appeared as a means of 
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questioning the capabilities of the forecast builders. In other words, the bona fides 

of individuals were brought into question through appeal to their ability to deal 

with the problems of skill and artificial skill.  

Some researchers acknowledged that they had crossed disciplinary boundaries to 

enter the terrain of climate science. For them, issues of ensuring that forecasts 

had real skill did not appear to be pressing. Condoned methods of double cross-

validation (Michaelsen 1987) were recognised as obligatory for evaluation of 

hindcast skill in model development. These few individuals, however, were 

concerned that potentially fruitful research, which could provide better skill at a 

regional scale, was left undone. They argued that mechanistic associations were 

relatively well understood for such relations. Yet this research conflicted with the 

interests of agencies, such as ABoM, with a national focus. From their 

‘operational’ perspective, these boundary-crossing climate researchers argued 

that the regional forecasting was driven by the ‘needs of decision-makers’. 

Nevertheless, some applications researchers were criticised by climate scientists 

for attempting to build forecasts or use existing forecasts at an inappropriately 

fine spatial scale risking the creation of artificial skill. A local focus is seen by 

climate researchers as being too fine a resolution to produce skillful forecasts, so 

a regional focus is deemed more appropriate. 

In less formal settings, some participants criticised fellow climate risk 

technologists in a much more personal vein. Critics of an as yet unpublished, 

prototype forecasting system dismissed its proponents as ‘renegades’ or 

‘upstarts’. The same critics were described by the proponents as being ‘politically 

motivated’ or ‘careerist’. Such use of contingent repertoires (Gilbert and Mulkay 

1984, and see Chapter 3, Section 3) was rare at interview, yet the implication 

often appeared that there was a fine line between being deliberately deceptive in 

the production of seasonal forecasts, and not understanding the problems of 

artificial skill, as the quote below indicates: 

I think that when people talk about them having a much better forecast 

system than the Bureau [ABoM], or than Roger Stone’s [SOI phase system], I 

think it is time to pull out the gun, and that that's basically charlatanism: that 
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they are obviously very, very deliberately charlatans – or that they don't 

understand the problem of artificial skill (R2). 

The interconnection between the contingent and empirical repertoires in the 

quote above leaves skill-talk to do the work of both. The story-line of artificial 

skill serves as a flexible short-hand for ineptitude and charlatanism without 

pointing any fingers. Rather, climate scientists tended to produce warnings in 

professional and public forums which were generic rather than specific. For 

example, by stressing the ease of creating artificial skill in building statistical 

schemes, they constituted the knowledge and skill of researchers as a pre-

requisite to the construction of a skilful forecast. Such a constitution can create 

doubt about new systems, and a distrust of model builders unless they and their 

models are endorsed by high ranking climate scientists.  

The cottage industry 

The strength of the association between ENSO (and other large-scale climatic 

fluctuations) and Australian rainfall presents a risk for climate scientists. This 

risk is nowhere better articulated than in the concerns that they have about the 

proliferation of forecasting systems and the predictors on which they are based. 

For instance, I frequently heard mention of a forecasting ‘cottage industry’ in 

which, as the name implies, seasonal forecasts are produced outside of the main 

centres of production, namely, the ABoM, and to a lesser extent the 

Commonwealth Scientific and Industrial Research Organisation (CSIRO).  

The term cottage industry is generally associated with small scale and relatively 

basic forms of manufacture. It thus implies members of the forecasting cottage 

industry neither have, nor require, great technological or intellectual resources to 

produce their works31. For instance, there was a story-line within the ABoM that 

other agencies and individuals were jeopardising the broader scientific 

                                                      

31 Of course, such resources will always be relative – today’s laptop is a more powerful 

device than the supercomputers of the sixties. 
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endeavour by trying to undertake science that was not within their specialisation. 

As one ABoM scientist put it: 

In the provisional climate services there are still some players who believe 

that there are magic bullets out there, and things are a good deal easier than 

they really are. The days of being able to just get your rainfall series, your 

SOI series, put them in Excel and deliver it to Joe Public, should be well and 

truly over, they are not quite there yet but they should be. Things have 

moved on (R34). 

The boundary-work being done in the quote above is more explicitly expressed 

than in most interviews. Yet, there was a strong sense among many climate 

scientists that substantial damage could be done to farmers and to the credibility 

of the broader field of climate prediction as a result of the publication of forecasts 

that appeared skilful but had limited ‘real’ skill. This is how a group of 

influential climate scientists, along with applications and impacts researchers 

recently typified the problem of artificial skill: 

The simplicity of statistical systems can itself lead to problems for users, 

because they can easily be developed by people without an understanding 

of the statistical limitations. In particular, ’artificial skill‘ can be found in 

poorly designed systems, which show apparent skill when used with 

historical data but which have limited or no capability in predicting future 

climate variations (AAS 2006: no pages). 

It would be wrong to leave the impression that the language of skill is entirely 

exclusory and that incumbent agencies use it to delimit everyone but themselves 

from producing forecasts. The field is larger and more continuous. For Neville 

Nicholls, probably the most influential climate scientist in the climate risk 

technologies community, such negotiation has taken a great deal of time and 

effort, but there is a continuum within which negotiation variably occurs: 

There are some individuals that we just don't talk to and wouldn't talk to, 

some off-the-planet ones. There are other ones, like Bob Roberts32 is a good 

example, who are doing things that we think he should probably do in a 

slightly different way, but we recognise his bona fides as a researcher in this 

area, and so we talk to him. Not about what he’s releasing in forecasts, 

                                                      

32 This is a pseudonym. 
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because that is basically his business, but about how he might do this and 

whether we agree with what he's doing, and the problems of artificial skill 

and the like. I've spent a lot of time over the years talking to Bob about those 

sorts of things. < I guess that covers the whole range from those that we 

wouldn't even speak to, and [who] are not interested in speaking to us, to 

people like Bob who we interact with frequently – really as frequently as 

seems appropriate to us.  

The cottage industry is thus a poorly defined category associated with artificial 

skill into which people making forecasts may or may not feel they have been 

classified. Ultimately, those non-incumbents who produce technical papers on 

their forecasting system, in reputable scientific journals, are likely to be delivered 

from the cottage industry. But largely, it would appear, the obligatory step of 

publication of a forecasting scheme is prefaced by substantial negotiation of the 

elements of the forecasting scheme that might produce skill and artificial skill.  

“My forecast has skill, yours has artificial skill” 

The heading above is one among numerous quips I heard over the course of this 

research which indicates how parody can be used as a marker of the boundaries 

among knowledge domains (cf. Gilbert and Mulkay 1984). The quote points 

succinctly to the work done by climate scientists as gatekeepers in the domain of 

seasonal climate prediction. These gatekeepers appear to deploy the language of 

skill in such a way that boundaries within the interdisciplinary domain of climate 

risk technologies, and in particular around the science of climate forecasting, are 

set-up and maintained. This boundary-work allows for a particular construction 

of statistical climate forecasts and forecast builders. By emphasising the ease with 

which errors can be made and the complexity of representing apparently 

straightforward associations, the credibility of emerging forecasting schemes are 

immediately seen as suspect within science and policy communities. Thus, it 

would appear that the skill of forecasts and forecast builders is treated as 

artificial until proven real. 

Skill-talk is a form of boundary-ordering language. Yet unlike the boundary-

ordering language identified by Jasanoff (1987), or Shackley and Wynne’s (1996) 

boundary-ordering devices, skill-talk does not serve to make knowledge seem 
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more certain across boundaries. Instead, it serves to create the boundaries within 

an inter-disciplinary terrain, and so define the precinct of disciplinary actors. 

Across boundaries, skill-talk works as a rough heuristic for the disciplinary 

complexity of climate science, and as a parable about what can go wrong if you 

trust the wrong forecast or forecast builder. Skill-talk might thus be interpreted 

in epistemological terms as creating an empirical lexicon that refers obliquely to a 

sense of trust and distrust around particular models and model builders. In this 

way, skill-talk has an effect similar to Shackley and Wynne’s (1996) concept of 

boundary-ordering devices; it creates room and reason for alliances to be built 

and dismantled by insinuation among scientists, policy-makers and publics.  

In climate risk technology, everyone agrees that it is important for forecast 

schemes to have demonstrable skill; this is not a point that I wish to contend. 

Rather, I have pointed out some of the ways in which climate scientists 

sometimes order the boundaries of disciplinary domains by emphasising the ease 

with which artificial skill might be created. As a story-line artificial skill tends to 

operate as an empirical repertoire (Gilbert and Mulkay 1984) in that it is 

explicitly about poor methodology in the construction of forecasts. Thus the 

language of skill emphasises climate scientists’ concerns in terms of natural 

rather than social orders. Yet, in conjunction with related parables about the 

cottage industry, skill-talk implies who should be trusted: ‘us’ rather than ‘them’. 

Though skill-talk hones in on technical issues of forecast production associated 

with separating signal from noise, its effect is to emphasise the threat of artificial 

skill. On the one hand, it is a simple warning about the need for prerequisite 

knowledge of a forecast builder, on the other, it is a suggestive device, which 

promotes wariness about models and individuals unless they are ratified by key 

agencies and individuals. Thus, skill-talk works flexibly as what might be called 

a hybrid repertoire; it reworks an apparently empirical repertoire into contingent 

forms. 
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5.2: Matters of concern in the construction of climate 

predictions 

Current research into managing climate risk in Australia is fragmented, 

often conducted within narrow disciplinary and institutional boundaries, 

and focused on the simplest physical definitions of climate risk that are 

easiest to measure. This reflects a pervasive historical influence of positivism 

across natural resource management more generally (Meinke et al. 2006:105). 

In the previous section, I suggested that there is much more at stake in the 

making of climate risk assessments than simply achieving acceptable skill in 

forecasts of climate variability. In this section I enlarge on this notion by 

exploring a variety of story-lines that appear as key concerns to climate risk 

technologists. These examples suggest that the ways in which knowledge is 

generated and deployed within climate risk technologies is far from simply the 

best scientific knowledge, relayed as well as possible. Rather, the scientific work 

exists inseparably from a milieu of relations, activities, perceptions, assumptions, 

histories, institutions, and epistemic cultures. Thus, the problems with which 

climate risk technologists are engaged are not simply complicated technical 

matters in which boundaries can be ordered in terms of technical ‘matters of fact’ 

to make useful knowledge for decision-makers. They are ‘wicked problems’ 

(Rittel and Webber 1973), at heart contingent on social, political, psychological 

and other aspects of communicative practice and decision-making. In this section 

I argue that the talk of participants indicates that the processes of knowledge-

making rely on highly integrative, relational and communicative practices. These 

processes are better described as negotiations over diverse matters of concern 

(Latour 2004) than a quest to illuminate fact over fiction. The narratives of 

researchers are seen as a means of world-making in which elements of the socio-

environmental system, in its broadest sense, can be stabilised, however 

temporarily, in order to generate discourse-alliances-as-trajectories. In other 

words, the particular story-lines around which climate risk technologists build 

consensus, come to form important staging points for their scientific futures. 
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I start this section by examining overlapping story-lines pertaining to the 

messages that climate risk technologists propagate in the public domain. These 

contextualise how scientists can separate what is reputable science for public 

consumption from what is uncertain and potentially dangerous science that 

should be quarantined within the research domain until deemed acceptable for 

release. These story-lines express matters of concern about the representation and 

performance of scientific knowledge in the public domain. At the end of this 

section, I examine three institutional elements that inform how different 

knowledges come to play in the making of climate risk technologies. This 

analysis, as a whole, draws out what is at stake in the ordering of boundaries 

among the epistemic cultures which comprise climate risk technologies.  

The proliferation of predictors 

Using different predictors of ENSO-related climate variability will produce 

different predictions. The more schemes that are developed to predict rainfall 

variability over the whole continent, the more frequently will models provide 

different forecasts for the same place at the same time. It was commonly argued 

that such proliferation would lead to more ‘confusion’ than already existed, or at 

least, the sense in the broader society that ‘scientists can’t agree’. This narrative 

shifts the emphasis of the problem of the ‘cottage industry’ from a technical 

concern about artificial skill to one where divergent messages and contending 

claims to authority undermines the supposed public ideal of scientists reaching 

agreement in the development of knowledge. By this reckoning, even multiple 

forecasts which exhibit true skill threaten the salience, credibility and legitimacy 

of climate prediction at large. They may all work on well-established predictors 

of ENSO, and be well-devised, but such predictors might be pointing to different 

probability distributions. As Neville Nicholls put it: 

That's the nature of the beast < [Forecasting systems] use different 

predictors so you're going to get different forecasts, and that's been a 

continuing *pause+ problem. < it’s a continuing problem between us and 

the individuals out there who make seasonal forecasts. It has also been a 

problem between us and Roger Stone for instance. And we've tried, we've 

worked very hard over the years to minimise the confusion that it can cause, 
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but, in the end, forecasting systems will occasionally produce very different 

forecasts.  

According to climate scientists, these differences ought to be small if the 

predictors adequately represent ENSO, and ENSO only. As investigations of the 

mechanisms of climate variability continue, however, proposed mechanisms or 

relationships can be employed as variously controversial legitimation for the use 

of particular predictors. For instance, the association between the Indian Ocean 

and Australian rainfall (Nicholls 1996) is used by Drosdowsky and Chambers 

(1998, 2000 #239), purportedly providing better predictive skill in parts of 

Australia where the ENSO signal is weaker, such as southern and south-western 

Australia. Unlike Indian Ocean sea-surface temperatures, which appear to have a 

relatively well accepted link with regional rainfall anomalies in Australia, other 

predictors are less well accepted. Relationships between rainfall and solar 

activity or lunar cycles and tides have been the subject of analysis for well over a 

century. These relationships are still pursued on the fringes of climate science but 

are largely viewed as having been falsified.  

More controversial indices of climate variability, that have occupied many 

climate researchers in recent years, have been drawn from research indicating 

that predictability might exist in the ocean-atmosphere system at decadal and 

inter-decadal timescales (e.g. Power et al. 1999b; Power et al. 1999a; Power et al. 

2006). Such research remains inconclusive about mechanisms and their stability, 

and is presented with caveats suggesting that any apparent skill associated with 

these indices should be treated with extreme caution (Power et al. 2006). 

However, as the productivity and ecology of the rangelands is dependent on 

sequences of years, rangelands scientists tend to be much more concerned with 

decadal scale variability than agricultural scientists focused on cropping and 

have pushed strongly for indices of climate variability at longer timescales (e.g. 

McKeon et al. 2004). They are keen to extract these longer term indices from the 

‘research bag’ and operationalise them in the public domain as useable boundary 

objects. The arguments surrounding this process are complex. In short, these 

researchers have sometimes been criticised by climate scientists for crossing 
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disciplinary boundaries they were not considered qualified to cross. Their 

urgings are attended to with parables of artificial skill. 

The proliferation of voices 

Making seasonal forecasts probabilistic avoids categorical classification of 

individual forecasts as wrong or right, yet two differing forecasts of the same 

target variable, such as chance of above median rainfall for a region in Australia, 

imply that at least one of them is faulty. Thus, different forecasts produced by 

different schemes renege on the claim that a forecast means what it says, and that 

probabilities speak for themselves. Logically, there cannot be a 50 percent and a 

70 percent chance of exactly the same circumstances. Were there a 60 percent 

chance and a 65 percent chance as well, the proliferation of probabilities would 

appear to result directly in confusion. It is this brand of confusion that Nicholls et 

al. (1997:57) refer to in concluding a conference paper on climate prediction:  

In the past, such confusions have at times led consumers to doubt the 

credibility of the forecasts. Such doubts will continue to arise. Devising 

strategies to deal with an increasing amount of (potentially conflicting) 

seasonal forecasts is a challenge that must be met if Australia is to benefit 

from the predictability that the El Niño Southern Oscillation provides. 

The claim is plain: publics broadly cannot (and should not be expected to) deal 

with conflicting messages, and that a unified message needs to be developed. 

Science in this view needs to maintain a patina of consensus, and avoid divergent 

claims as these will appear as mere opinions. On the other hand, some 

applications researchers suggested at interview that farmers and graziers need to 

be aware that different forecasts might produce different results, but that this did 

not necessarily reflect badly on their usefulness or skill. For instance, while ENSO 

implies that equatorial Pacific SSTs and the SOI are strongly linked, separate 

forecasts based on atmospheric and oceanic elements when taken together can 

give a clearer indication of the state of ENSO than each might individually.  

Yet, Neville Nicholls’ concerns in the quote above recurred among many climate 

risk technologists. Multiple forecasts were seen to thwart a consensual message, 

requiring that representatives of climate variability negotiate how differences 
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would be represented in order to speak in a close approximation to one voice. 

Here, the prospect of replacing statistical schemes with coupled global circulation 

models was raised as an avenue for alleviating such apparent social risks of 

having multiple statistical models and thus multiple potential representatives of 

the climate system. As one climate scientist put it: 

I: Do you think having so many conflicting forecasts is problematic for 

different institutions? 

P: I think there is no doubt that it causes problems. But I think the only way 

that you are going to get rid of that problem is if the cost of delivering the 

service, the basic cost of running climate forecast service becomes 

significant, and I think we are moving down that path with coupled 

models. There will probably be only one, or maybe two coupled models. 

So there will be only hopefully, one or two reputable climate forecasts 

being produced in Australia, the cottage industry may decline (R34). 

A related, though less pronounced issue, apparent in the talk of ABoM 

climatologists, was the sense that all climate prediction in the public domain, 

however abstruse or categorical (i.e. non-probabilistic, and so inadequate), are 

too frequently attributed to the ABoM. Thus, the credibility, salience and 

legitimacy of the ABoM’s knowledge-making can be sullied by anyone making 

pronouncements about Australian climate variability or prediction. As Neville 

Nicholls framed the concern, it is another contributor to confusion: 

Well, we know there's confusion out there about whose saying what, 

because, at least in ’97, people were attributing statements to us which we 

never made. They were made by individuals overseas even, but they would 

all be attributed to us in the media or sometimes not even in the media but 

by farmers. Farmers would read something, anything about forecasts, and 

attribute it to us, so that's always been a problem, a difficult problem to deal 

with. 

Perhaps the most clearly articulated way to deal with this issue has been by 

strengthening weak ties such that scientists representing the climate system 

negotiate what is said before they say it in the public domain. In short, 

proliferation of messages can be made less problematic via the construction of a 

unified message. 
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Singing from the one book 

The communication of climate prediction in Australia has been an ongoing 

process of trial and error, at a national scale, among agencies, between those 

agencies and publics, and via the media. The challenge of ‘getting 

communication right’, is recognised by many scientists as something that can 

only be done to a degree by doing it a lot and by learning from past mistakes. In 

this sense, there is an echo of Henderson-Sellers’ (1998:455) recommendation that 

in communicating climate, scientists should do it ‚lots or not at all‛ in order to 

partially master the precision of articulating claims and their associated 

uncertainties in such a way that it is difficult to pull them apart and re-engineer 

them. The communication of ENSO-related climate variability has involved close 

relationships and communications between agencies and individuals about what 

should be said, how and when. Seasonal climate variability, as the primary 

driver of variability in agricultural production, has been a source of media 

headlines – and often inappropriate ones (Nicholls and Kestin 1998). Scientists 

who represent the climate system and particularly ENSO in the media are 

engaged in a close and interactive negotiation of how this should be done. 

In the negotiation of what should be said, there are multiple reference points and 

matters of concern. Different statistical and dynamical forecast systems, 

observations of rainfall, plant growth, and concerns about public responses to 

media translations are all important. Roger Stone provides an example of such 

contextualisation through multiple elements, and boundary objects, amongst 

which the models – themselves boundary objects – were mediating the situation 

according to their own classifications: 

when we had that weak El Niño, if I can call it that, some years ago, 2004-5. I 

didn't go public with it, because the Bureau was saying < it wasn't an El 

Niño, but, it appeared we did have a weak El Niño. Because the [SOI phase] 

system just ‚trots along‛ anyway there was no need to make a song and 

dance about ‘a weak El Niño’. The SOI was deeply negative, the growth 

rates on properties were low, people weren't getting any rain. Why add to 

that? The forecast systems were looking after it anyway. Because by doing so 

[announcing a weak El Niño] that would have been in conflict with the 

Bureau's point of view, and that would have been: "Scientists can't agree!" 
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That's what the headlines would be: "Scientists can't agree on El Niño" and 

that does far more harm than a bit of apparent one-upmanship. 

That scientists themselves should be seen to agree in the public domain or risk 

losing credibility (even when their models do not agree) is a pervasive script in 

climate risk technologies. In the quote above, the decision not to announce a 

‘weak El Niño’ is justified by the argument that no harm would be done to 

agricultural publics by not alerting them to the SOI phase system and Roger 

Stone’s interpretation of ENSO33. On the other hand, harm could be caused to the 

ABoM and the domain of climate risk technologies more generally by assumed 

media portrayals of scientists having contending interpretations. In this context, 

Roger Stone acceded, after considering the potential harm that could be done by 

the media portrayal of divergent voices. Yet, at another point in the interview, 

Roger clarifies this tension somewhat in terms of relationships. 

The one thing I learnt in the first year at the DPI [Queensland Department of 

Primary Industry] – because I had this problem in 1991 – was that there 

wasn't an El Niño alert out that year at all, because the Bureau wasn’t going 

for one. The Americans were < And one of the managers had said: ‚Well, 

what are you going to do? Do you look after the farmers in Queensland or 

your old friends in the Weather Bureau?‛ You've got to work out where 

your priorities are. Do you serve the farmers in Queensland, or your friends 

in the Bureau? And that is a constant tension. There's a constant tension 

between staying friends, or saying ‚Gee, there are farmers in Queensland 

here‛ < so, do you regard the U.S. system much more highly than, say, the 

Australian Bureau does? 

These quotes and others from the interviews suggest a complex negotiation of 

what knowledge should be put out into the public domain. These negotiations 

are far from solely a debate about technical matters of fact. The interpretation of 

signal and noise, of skill and artificial skill, are elements in such negotiations, and 

                                                      

33 Interestingly, the construction of ‘a weak El Niño’ implies that its effects will be weak, 

despite the distinctly asymmetric relationship between ENSO indices and Australian 

rainfall which indicate that a strong La Niña event is associated with greater rainfall than 

a weak La Niña but that weak and strong El Niños are associated with rainfall deficits of 

a similar magnitude (Nicholls et al. 1996; Power et al. 2006).  
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are the key concerns voiced in public settings. However, from the interviews 

much less technical elements appeared important too. Firstly, different 

organisations have a firm commitment to their own models and tend to lean 

towards these models preferentially in making public statements. Secondly, 

different organisations and individuals will have different perspectives on the 

situational and socio-environmental contexts into which knowledge and 

information might be set loose, and these contexts are considered also in terms of 

how the media might handle the precise wording offered (for instance, in terms 

of drought as a spectacle (see West and Smith 1996)). Thirdly, concerns about 

inter-agency and inter-personal relationships can become paramount in this 

decision-making because these things affect the formation of careers within the 

climate risk technology community. Thus, public representation of the season to 

come might be seen as a carefully choreographed performance of climate which, 

like any performance, is open to interpretive practice and translation via the 

imagination and interests within media and publics alike (Hilgartner 2000).  

The call for a single voice for climate prediction in the public domain, like most 

scripts, is not uncontested. For one applications researcher, the viewpoint is an 

antiquated one, and he moves against a monological view of climate prediction: 

I suspect there's a bit of a 1950's view of the expert there < that we should 

all be speaking with one voice. < I guess my question is: in what other area 

of information do we ask that? I mean we live in a democracy in a post-

modern world where there's many voices and that's confusing at times < 

look at something like health < gone are the days where there's one single 

authoritative voice on health. < I think that's going to happen with climate 

science too < there will be some confusion out there, but, yeah, in the desire 

to have just a single voice or a single forecast or something; I think those 

days are gone anyhow 'cause even if you tried to do that there'd still be 

somebody coming in. < people can self diagnose with the Internet with 

health, people will self diagnose with seasonal forecasts (R30). 

This perspective opens a door to a sort of pluralism that the narratives of most 

climate scientists attempt to force shut. For these climate scientists, uncertainties 

already inherent in probabilistic forecasts need not be made even more uncertain 

by a disagreement among scientists about whether those probabilities are right. 

This is a tension to which I return throughout the thesis.  
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The credibility of prediction, the salience of application 

Thus far, I have focussed largely on the boundary-work done around the edges 

of climate science by climate scientists. Attention to this disciplinary area is in 

part because this thesis is focussed on climate variability more than, say, pasture 

agronomy, sheep nutrition, market analysis, or any number of disciplinary 

sciences that contribute to knowledge about agricultural systems. It would also 

appear that much of the boundary-work done in the broader domain of climate 

risk technologies occurs among those attempting to model the climate system. As 

one climate applications researcher put it, ‚the [inter-agency] competition is at 

the climate science end not at the applications end‛ (R30). Nonetheless, systems 

scientists have come to hold substantial sway in focussing climate prediction 

schemes, and in this section I briefly examine their influence with particular 

attention to emerging dynamical seasonal prediction.  

The effects of ENSO often compound such that predictions of agricultural 

variables (e.g. pasture growth) have greater skill than predictions of 

meteorological variables such as rainfall (see Chapter 2). Systems researchers 

have consistently argued that this greater skill coupled with the greater relevance 

of the predictions to agricultural decision-makers means that systems approaches 

to climate risk management furnish better decision-aids than forecasts of climate 

variables alone. This is an argument about making knowledge salient. Climate 

applications researchers at interview often described the practical requests they 

made to climate scientists in order to ensure that climate modelling developed to 

be more applicable to decision-making, most often via a systems framework. Put 

simply, the primary work that is requisite in the talk of climate scientists is to 

reduce uncertainties through basic climate research on mechanisms and 

modelling. This work is expected to produce better forecasts, at finer resolution 

and with longer lead-times. The secondary work is to carefully translate the 

meaning of these forecasts to applications researchers and end-users; 

applications researchers assess the value of these forecasts and feedback on what 

sort of information they, and so-called end-users, require from forecasting 

technologies. 
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Hammer (2000b:62), for instance, argues that the systems approach ‚imposes 

requirements on the design of forecasts‛. He continues: 

Using agricultural and natural systems models to analyse and evaluate 

decision options, usually requires input streams of daily climate data that 

sample the seasonal variability likely to be experienced. Many seasonal 

climate forecasts provide only general predictions and, hence, are difficult or 

impossible to use in the systems approach to applications (Hammer 

2000b:62). 

Agricultural systems researchers often saw moving climate prediction forward as 

an integrative process that was grounded by their work. As one systems 

researcher put it: ‚I think climate science is probably the critical piece of science, 

but in isolation it would be pretty useless‛ (R18). Yet, among applications 

researchers there was also a somewhat cautious story-line that climate scientists 

tended to be pre-occupied with questions of what their own science could or 

could not accomplish in terms of predicting climate variability which distracted 

their focus from the sort of applied knowledge-making with which the former 

were concerned, and which they claimed made forecasts applicable to decision-

making.  

A key issue of concern in this regard was making the next generation of models 

applicable to systems models and decision-making. To date agricultural systems 

models incorporating climate predictions have used statistical forecasting 

schemes which produce analogue years or seasons as an element of the forecast 

(see Chapter 2). In a collection of historical analogues lies the ‘unexplained 

variability’ in the forecast, which allows potential users to witness the historical 

variability and so understand the broader context of the possibilities associated 

with the forecast (Hammer 2000b). By far the most often used, and widely 

accepted of such models is the SOI Phase system (Stone et al. 1996, and see 

Chapter 2). However, the construction of future progress in climate prediction 

appeared to be entirely centred on dynamical modelling. There was a widely 

held view that as, or before, changes in the climate system make the past less 

useful for representing the future, statistical systems will be largely superseded 
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by Coupled General Circulation Models (CGCMs). As one systems scientist put 

it: 

Of course the big – the huge thing we don't know – the big, black hole – is 

how climate change – what it's going to do to our models. I mean all the 

current forecasting techniques could fall in a big heap and it's quite likely 

they will < it's second-hand information, based on what I've been told. I 

mean, I would assume that the CGCMs with sort of a regional capability in 

them will come through and fill in the gap – yeah. I'm assuming science is 

going to save the day (R27). 

For most climate scientists and applications researchers, the necessary 

improvement of CGCMs appeared in their talk as inevitable, usually near at 

hand. Story-lines about statistical schemes approaching the limits of 

predictability and the non-stationarity of the climate system appeared to be 

mutually re-enforcing rallying points around which a strengthening discourse 

coalition was gathering. These story-lines were linked to a research program: a 

need to redouble efforts to improve the capacity of CGCMs to predict climate 

variability. Limitations on advancements were typically attributed more to 

deficits in computing power and personnel (thus funding) than knowledge per se. 

Such a projection of progress can be seen in terms of the work that it achieves as 

a boundary-ordering device. Shackley and Wynne (1996) describe a similar 

discursive device which they call ‘scheduling the future’ by which improvements 

in expected climate change prediction capability are planned such that 

uncertainties recede in the future as they are systematically attended to by 

strategic and rational research directions. This speculation on future capabilities 

presents uncertainties across boundaries as largely manageable and enhances the 

epistemic authority of a particular discourse coalition. 

Future work on CGCMs was presented in a comparable manner. For instance, a 

review of the Australian Academy of Science (2006, no pages) Seasonal Prediction 

Workshop Report provides a sample of the sort of language that represents such 

future advances in relation to dynamic modelling: 

[it is] expected that they will cope with future climate change more robustly 

than will statistical models. 
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the quality of ENSO simulations continues to improve, and so there is some 

optimism that more robust indications of the impacts of climate change on 

seasonal forecasts should be possible in the future. 

dynamical models provide a foundation for continuing improvement as 

their scope and detail are enhanced. 

there is expected to be significant gains from the greater use of observed 

data in the initialisation of models. 

we expect the overall value and skill of seasonal forecasting will be 

improved as we learn to optimise the application of ensemble systems. 

it is expected that real-time estimates of the dispersion around a mean 

forecast will become available. 

As dynamical models are increasingly used to support seasonal forecast 

services, we expect the range of products to increase and hence the 

usefulness of the service should be enhanced. 

While not going so far as to provide timelines for future advances in dynamical 

modelling, the language of advancement provides a form of boundary-work; it 

stresses the commitment to particular forms of disciplinary research on the basis 

of expectation. They stress the progress that has been made, the realism of the 

projections, and the improvements which the authors see as unfolding from well 

targeted research. Interestingly, the report also implies that the expectation of 

improvement is warranted by understandings that were previously out of reach. 

two decades ago, there was a tendency to over-state the progress in the 

science of seasonal prediction based on dynamical models. On the other 

hand, we now have a better understanding of the climate processes 

associated with seasonal scales of variability and a better understanding of 

the problems limiting the skill of dynamical models. A focused program of 

research on the development and application of dynamical models for 

seasonal prediction is expected to lead to improvements in seasonal 

forecasting, in comparison with the baseline level that has been established 

by statistical forecasting systems (AAS 2006:no pages). 

The Australian Academy of Science (2006) emphasises the future importance of 

CGCMs in a manner similar to many of the researchers at interview. A common 

comparison, also well rehearsed in public presentations, was made with 

improvement in daily weather forecasting over recent decades, which provided a 

potential trajectory for CGCM development. However, a few scientists from 
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various camps expressed concern that the promise of CGCMs was overwrought, 

and reflexively questioned the rhetorical line of future improvement: 

I must admit that I have always been – perhaps not a sceptic – but when we 

first started doing this people were talking about two or three years, and 

that was sort of five or six years ago, and so they keep saying: "Yes, we will 

start using the model output rather than statistical methods." But there is a 

lot of work that needs to be done on it still (R3). 

The comparison of climate simulation with weather simulation is problematic. 

Although both are based on similar dynamic models, the long-range climate 

models take a lot longer to evaluate than weather models, particularly as their 

improvement is largely predicated by increasing the amount of data they ingest 

as more and higher quality satellite and buoy data becomes available. This leads 

to incommensurability between improved models and historical datasets, which, 

inter alia, makes the validation of new models, run as hindcasts, problematic. In 

this sense, skill-talk in relation to CGCM outputs appeared to be distinctly 

curtailed compared to the domain of statistical modelling where it represents the 

dominant mode of boundary-ordering language. Instead, the uncertainties and 

indeterminacies associated with estimating the skill of CGCM modelling were 

described as presenting ‚inherent challenges‛ (AAS 2006:no pages). A corollary 

of these challenges lies in expressing across boundaries what information an 

ensemble forecast actually contains. As one applications researcher put it: 

this is where the debate goes pretty hard with the climate science people 

because they'll say, "Well I only have ocean assimilation data from 1969 or 

something, so therefore I only have 30 years of useable data and so we can't 

do this 'cause we haven't got enough years". And, you know, our response 

to that is, "Well it's probably more valuable to have the longer term lower 

quality data to see what you can find out than to not do it because you don't 

think the data's of sufficient quality because you're putting some 

preconceived notion on that score". It's pretty hard to convince those sort of 

people and, in fact, some of the ocean simulation stuff only comes down to 

like the last ten years and so they'll say, "We can't do it – we can't do it. We 

can't run a model. We can't run this really detailed model more than the last 

ten years 'cause we don't have the data to seed it with". And so it's a sort of 

circular argument, but I – and so unless they can then come up with ways of 

getting from that position to a position where you can generate the – what is 

the uncertainty around the forecast < that's the issue and it's hard to try to 

convince them that that's the point of focus. They keep focussing on, you 

know, this is the prediction we're making and I'm sorta saying, "Well that's 
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very nice, but what's the uncertainty around the prediction because that's 

actually, as, or more important to me than the prediction itself (R18). 

In this quote, skill-talk, which was so important for boundary-ordering in 

relation to statistical prediction, is turned back on climate scientists, with a 

pressing and difficult demand. As forecast skill has been installed as the primary 

metric of evaluating the performance of a model, its glaring absence in CGCM 

predictions of rainfall leaves at least some applications scientists wary of these 

systems which, counter to their sophistication, appear to require a greater degree 

of trust in their quality than simpler (and more transparent) statistical systems. 

Despite these concerns about dynamical prediction, the expectations surrounding 

the improvement of CGCMs are high, and the promise (for it practically amounts 

to that) has many climate applications researchers in its thrall:  

We’ll use the best available technology, like I was saying before. If someone 

can come to me and give me five good reasons why I should use a GCM, I 

would just take that as fantastic advice and start doing it. I would compare 

SOI-based forecasts with a GCM's forecast. I am not a climatologist, but the 

idea of using GCMs, to go beyond the inter-seasonal forecast – that is very 

appealing to me, that is great, that is really good news. The sort of systems 

models that we’re developing are modular and you can plug whatever sort 

of technology into it that you want (R8). 

This quote summarily expresses the requirements that many systems modellers 

have of dynamical models: if they can input into systems models and provide 

better predictability than currently available statistical models then they will be 

used. The problem, as highlighted earlier, is that they are not easy to compare, 

and that the indeterminacy associated with variability in their outputs may not 

be easy to interpret because it is poorly validated. In this regard, the quote above 

highlights a common narrative of roles and trust among applications researchers 

in relation to climate scientists. It is a trust that applications researchers generally 

suggested was necessary because of the complexity of understanding the detail 

of uncertainty associated with climate prediction. This trust is reciprocated to a 

degree when climate scientists accept the forms of information needed by 

applications researchers represent them. The Australian Academy of Science 

(2006: no pages) summarises the process in the following terms: ‚The detailed 
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nature and scope of forecast products are determined by a balance of scientific 

feasibility with user requirements. Continuing communication between the 

climate and user communities is needed to ensure that balance is achieved.‛ 

In my account, ‘forecast’ products are built through a complex nexus of tensions 

and linkages among researchers and their epistemic communities. These nexus 

among scientists might be well described (following Shackley and Wynne 1995) 

as an attempt to find balance between a ‘knowledge pyramid’ and a ‘knowledge 

net’. Akin to a food chain, the metaphor of the knowledge pyramid positions 

climate science at a higher level than applications research, passing down the 

best information it can generate. In a ‘knowledge net’, the questions that climate 

scientists ask, and the forms of output that are generated by their models, are 

always contextualised by applications researchers’ needs; and, in a broader net, 

by the needs of publics. However, though climate scientists largely appeared to 

embrace the systems and decision-making context in which climate science might 

be applied, and the salience that it implies, the work of crossing boundaries 

appeared to be largely done by systems scientists. Already interdisciplinarians, 

senior systems scientists were at pains to engage with technical elements of 

climate science, and to critique it, both publicly and privately. Some climate 

scientists worked at the edges of climate science, but in general these researchers 

tended to stay within a frame of reference that was institutionally condoned. 

Thus, the boundaries of climate science appeared to be pushed by systems 

researchers and fortified by climate scientists. Frequently crossed by invitation or 

renegade intervention, these boundaries are sites of subtle skirmishes over the 

credibility and salience of a broad scientific domain and, as I suggest in the next 

sub-section, of the managing of its legitimacy.  

Participation and the consideration of lived experience  

The application of the systems modelling approach to agriculture in Australia 

has resulted in a variety of agricultural simulation models which represent the 

hallmarks of the hard systems approach to agriculture (e.g. Carter et al. 2000; 

Carberry et al. 2002). In relation to climate prediction the practical rationale for 
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this approach is perhaps best summed up by Meinke and Hammer (2000:55) who 

contend that: 

A simulation approach can help *good farm managers+ to replace ‚gut 

feeling‛ about their complex system with (a) hard data about the current 

state of their system and (b) with probabilistic information about the way in 

which the unknown future rainfall will affect the outcome of alternative 

management decisions. 

Yet, despite the prevalence of the argument for a risk management perspective 

which presents the ideal agricultural decision-maker as a highly informed 

rational risk manager (which I explore in detail in Chapter 6) some climate 

applications researchers have broadened the debate to include the consideration 

of a variety of cultural and social elements in the decision-making process. For 

instance, Hayman and Cox (2003:171) accept that, ‚probability distributions of 

rainfall and production have started to provide a common language and a 

Rosetta stone for communication about risky decisions‛. They go on to argue that 

while ‚a probability distribution on a computer screen may be a contribution, we 

must recognise that risk is, and will always remain, a negotiated construct that 

cannot be measured outside the mind and culture of the decision-maker‛. In this 

regard it is imperative for climate applications researchers to develop an 

understanding and proximity to the ‚mind and culture‛ of agricultural decision-

makers – their social psychology.  

In recent years, from within the applications and extension fraternities of climate 

risk technologies, there has been substantial concern that the systems modelling 

and related computer-based decision-support systems are not being adopted by 

agricultural decision-makers (Carberry et al. 2002). Furthermore, there appears to 

be growing awareness that if the fruits of simulation modelling are to become 

more applicable to agricultural decision-making, researchers must not solely be 

concerned with making models more technically accurate, nor even more 

adoptable into the processes of decision-making but to mesh with the diverse 

social psychologies of agricultural publics. Bob McCown (2001), a leading figure 

in the agricultural systems community suggest a ‘dialogue paradigm’ for 

collaborative research between land managers and scientists, which is in line 
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with an increasing emphasis among agricultural R&D corporations for 

participatory research. Hayman has passionately, publicly and frequently re-

iterated the importance of thinking about climate variability from more than a 

scientistic perspective of probability density functions and formal risk 

calculation, stressing that droughts are lived experience and risk is always, and 

in diverse ways, a cultural construct. Others (e.g. Nelson et al. 2008) draw on the 

complex adaptive systems/resilience and common property literature to suggest 

that we need to consider reforming institutions such that they can contribute to 

the formation of adaptive learning societies, in particular through developing 

arrangements by which local knowledge ‚can interact with a more formal 

scientific approach to their mutual benefit, in which science helps to validate and 

generalise local knowledge, and local knowledge makes science applicable 

locally (as well as the source of most new ideas!)‛ (Stafford Smith 2003:137). 

At interview, many researchers made it clear that engaging with agricultural 

publics was a necessary part of research, even though their professional 

involvement with farmers and graziers was proscribed by the agencies for which 

they worked as researchers. In several instances, scientists described pushing 

these boundaries to engage individuals or groups of primary producers in ways 

that allowed for a clearer contextualisation of decisions and decision-making 

processes. For instance, a researcher from CSIRO suggested that, doing 

participatory research via case studies in the rangelands: 

probably pushe[d] the bounds of what CSIRO sees as its normal role, 

because it's getting pretty close to extension < I justified it all the way 

through because every time [we] did one of these sort of extension-like case 

studies with someone < [we] would go through the process of going and 

talking to [graziers], getting an understanding of their property, talking 

through what their problems were, eventually identifying some issue that 

they would like to look at in the long-term, which is why they might have 

been interested in the first place (R10). 

The suggestion of an institutionalised disconnect between scientists and public is 

akin to a broader conceptual disconnect between research and development, on 

the one hand, and extension on the other; a bifurcation which assumes that 

making knowledge and innovation occurs among researchers and is then passed 
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to agricultural publics as a more or less finished product. However, this 

conceptualisation of the workings of knowledge diverges from that offered by 

some of the researchers interviewed, particularly in applied systems research. For 

instance, one participant suggested that the distinctions between research and 

extension were outmoded: 

I guess there's a fine line between what's thoughtful extension and what's 

applied research < I don't really see a distinction between the two. I think a 

lot of the distinction between extension and research relies very heavily on a 

transfer of technology sort of model where, you know, knowledge is created 

by research and delivered by extension, which I actually think was never 

really the case. I think extension obviously has always developed knowledge 

as well as delivered knowledge and a lot of that's been from experience 

where successful extension officers have worked closely with farmers (R30). 

From the applications perspective, doing participatory research and thinking 

about research in terms of action learning cycles was an obvious way of 

grounding research in the socio-cultural settings in which decisions are made. In 

this sense the common divide between the approaches of social researchers and 

systems modellers was described as a dichotomy that required understanding to 

transcend the divisive and at times vitriolic view across disciplinary lines: 

inevitably, you know, you've got your hard scientists who think those 

people who are just out there talking are just wankers and aren't ever really 

getting any results; and the people out there talking think those hard 

scientists aren't taking any notice of the people on the ground who really 

need stuff and, of course, there's some truth in both of those things. But that 

was – what we were trying to do was to get everyone to appreciate the 

broader picture and recognise that there were times when acting in those 

caricatures < was actually fine as long as you recognised where your place 

was and accepted that the other people also had a place to play and were 

responsive to them when there was a time when you needed to 

communicate < we certainly didn't achieve that, but that's what we're 

starting to try and move towards (R10). 

The two quotes above point to a story-line among applications researchers: 

‘making knowledge mutually makes mutually useful knowledge’. Both point to a 

recurrent theme among systems thinkers involved in applications which conjoins 

biophysical and human systems into a conception of action learning or learning 

societies. This view of how science could and should operate appears in a variety 
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of interviews as driven by individual commitments to it, rather than as a broader 

societal shift akin to Mode 2 Science (Nowotny et al. 2001).  

I think personal interactions are rather important unfortunately, which 

makes it difficult to manage or makes it difficult to force < So I'd have to 

say I think there are a couple of – just a couple of particular individuals who 

actually actively tried to create those connections across the system. They 

were systems thinkers who said "There's no point just producing the climate 

bit or just producing something else < we’ve gotta think about the whole 

system at once". And if we hadn't had those people I don't think it would've 

happened – no frankly (R10). 

This story-line of ‘the greater good made by the efforts of a few’ committed 

individuals can be held in contrast to a darker view of narrower interests and 

commitments, institutionalised. For example, organisations and governments 

were often talked of in terms such as predatory, rigid and manipulative; that is, 

in a way individual scientists rarely were. 

A footnote on the organisational politics of a public good science 

A theme that was repeated in the interviews and informal discussions and 

overheard repeatedly during the course of field work and other interactions with 

scientists from State and Commonwealth Government agencies concerned the 

organisational boundaries that impeded progress. This theme can be summarised 

as follows: interests and commitments, institutionalised, make boundaries 

difficult to cross. While a more complete study of institutional politics would 

require a different thesis, the recurrence of these themes in interviews begs some 

recognition of their importance. Such concerns were ubiquitous, sometimes just 

below the surface of utterances, sometimes oppressively dominant. Many of 

these concerns can be summarised under four headings: cross-boundary 

defilement; internal accolades; managerialism and compliance, and; the 

politicisation of science and scientists. I do not attempt to give detailed examples 

of these categories, nor to specify how they operated among organisations. 

Neither of these is necessary to making the point that the governance of publicly 

funded scientific agencies and the small ‘p’ politics among them appear as 

forceful categories in the negotiation of what public good scientists are able to do.  
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The first two categories, cross-boundary defilement, and internal accolades, can 

be taken together to make a simple point about something that institutional 

boundaries can do: they can construct otherness. They create us as distinct from 

them; there is nothing new in this observation. Issues of otherness were 

sometimes raised subtly at interview and largely avoided in public forums, and 

in the literature. Mostly, in the latter settings, the concerns around otherness 

were expressed as methodological and empirical issues, or in terms of an 

empiricist repertoire (Gilbert and Mulkay 1984). In some instances, the 

distinction of us and them was expressed using contingent repertoires, 

particularly, the goodness or appropriateness of the work of certain scientists 

within our epistemic culture appeared in contrast to the political or careerist 

motives of other individuals or agencies. In this context, it was not uncommon for 

researchers and policy advisers to question the motives of others across 

organisational boundaries, or organisational gatekeepers who were often 

described as people who define and defend turf, in an intellectual and 

institutional sense. As one researcher admitted, sadly, ‚fighting between sections 

is more important than solving the problem‛ (R14). According to another, ‚We 

really can't bind together because these organisations, you know, just put up 

barriers to this type of thing and make it bloody hard work, so in the end you just 

sort of say, "Too hard", and go onto something else *laughs+‛ (R18). 

This sort of encampment and differentiation between us and them was not 

ubiquitous, however, and it was not uncommon for people to qualify critiques 

with acknowledgements that personal connections among groups were strong 

and presented ways in which progress could be made. Thus it appeared within 

climate risk technologies that communication of positions and their negotiation 

across boundaries was active, ongoing, and seen as well worth doing at an inter-

personal level, even if the formal institutionalisation of such was deemed too 

difficult. In short, the building of relationships, both personal and professional, 

and the mending of fissures in such relationships was spoken of as important 

work for building the salience, credibility and legitimacy of the broader domain 

of climate risk technologies. Such commitment, on a number of occasions, was 



154 

said to have decreased the degree of otherness among agencies, individuals and 

disciplines, and was at least partially attributed to the MCVP meetings and 

funding of inter-agency and cross-disciplinary projects which provided forums 

for such negotiations.  

Managerialism and the work of compliance, again, were not things I was intent 

on examining, but, as a pre-occupation for some researchers, are also things that 

cannot be ignored. It was not uncommon for researchers, particularly in State 

Government agencies, to recount their intolerance of endless form-filling, 

attending to imposed protocols, and the intense work that went into justifying 

research orientations. Where the maintenance of attribution funds hinged on 

acquiring soft money, the degree of reporting required by the latter made 

‘milestones’ into ‘millstones’. Workloads ballooned. Within organisations the 

management of science seemed to be treated by many as a barely tolerable 

running joke, a self-parodying system of science governance which neither knew 

what questions to ask nor how to find out, and so inevitably changed course at a 

whim. Neither strategic nor tactical, the management of public good science 

often appeared in the narratives of the scientists who saw fit to visit the topic as a 

challenge to their endeavours and something that they needed to pre-empt and 

to manage, often by the construction of elaborate ‘battle-plans’ to protect their 

life’s work from becoming politically irrelevant, and so disposable. As one 

researcher put it: ‚None of us want[s] to fall foul of our political masters, because 

it can be death‛ (R26). Another expanded the picture of just how such death can 

come to pass: 

It takes you a long while to really get good at stuff and [politicos] think you 

can turn things on and off like a tap < They are really good at getting rid of 

things that they don't think they need. So, for example, all the soils and land-

use skills they got rid of, to replace with water and veg stuff. As soon as they 

start doing the veg stuff, they realise you need land utilisation and planning, 

and for the planning you need to have soils stuff. ‚Gee, we didn't sack all 

those people really, did we (R28)!?‛ 

When you are in the business of predicting seasonal conditions, the seasons of 

politics can become the focus of your own preparedness and resilience. In a 

similar vein, Roger Stone often laughingly mentions a ‘ministerial index’ as if it 
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were analogous with the SOI, a barometer by which climate risk technologists 

might pre-empt politics and position themselves favourably. A co-productionist 

study of the inter-penetration of politics and sciences (rather than sciences and 

publics) would engage these political decision-makers and so pay more attention 

to the ways science and the state might mutually constitute one another (Ezrahi 

1990; Jasanoff 2004c).  

Following from the above, the politicisation of climate risk technologies might be 

seen in terms of the negotiations between science managers and politicos in the 

context of a broader hydro-politics of a given time and place. Moreover, these 

elements work in contingency with representations of climate through 

international research efforts and media reconstitutions of such. In this research, 

as I am more interested in the relations between the epistemic cultures of 

scientists and publics; I need only emphasise here the point that the various 

forms of climate prediction and agro-ecological simulation must be continually 

reframed to maintain their political relevance and legitimacy not only as good 

science for the public good, but as politically (and increasingly commercially) 

defensible. Thus the doing of public good science is reconstructive work 

continually complicated by emergent phenomena, be they climatic, political, 

scientific or wrought in some hybrid of domains such as the media, where 

information rarely holds true to its original shape but can do substantial work on 

political imaginations (Ezrahi 2004). 

5.3: Conclusion: story-lines of concern 

In this chapter I have identified and examined particular story-lines used by 

climate risk technologists to order the boundaries within and across their 

research domains. These story-lines broaden Gieryn’s (1999:1-20) conception of 

boundary-work as credibility contests. Among climate risk technologists, 

boundary-work brings together various concerns about salience, credibility and 

legitimacy of claims, models, actors and institutions. In this regard, authority is 

negotiated in terms of matters of concern (Latour 2004) rather than simply 

matters of fact. Disparate researchers and epistemic communities hold different 
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perspectives as to what are the most useful and useable forms of knowledge to 

make. The argumentative story-lines surrounding these questions are 

expressions of interests, identities and commitments. As such, they also point to 

tensions within this broad community and thus, the sites where integration of 

knowledges is managed. It is worth briefly reviewing these story-lines by which 

boundary-ordering is achieved in terms of how they variously relate to questions 

of salience, credibility and legitimacy of scientific climate knowledge. 

Credibility, for climate risk technologists, might be primarily seen as the 

negotiations over methods and methodologies for representing and predicting 

climate. In this chapter, I have argued that, among climate risk technologists, 

credibility is most contested in the arena of climate prediction. It is achieved, 

largely, via skill-talk. The story-lines of ‘artificial skill’ and ‘the cottage industry’, 

for example, are markers of epistemic terrain and link reliable climate forecasts 

with individuals and institutions who have the necessary understanding of the 

climate system to avoid artificial skill. Deployed as being easy to create yet often 

hard to detect, artificial skill is more than a statistical marker of bad forecasts; it is 

also a rhetorical tool that gatekeepers use to mark off epistemic terrain. The 

language of skill, in general, gives the field of statistical climate prediction a 

patina of complexity and deters erstwhile dabblers, or at least makes them 

appear inept. In these terms, while skill concerns credibility, skill-talk appears to 

infer legitimacy. It serves to warn policy adviser and applications researchers, 

those in the certainty trough (MacKenzie 1990), about the complexity of properly 

understanding uncertainty in climate prediction; and by inference, who can and 

cannot be trusted to do proper climate prediction. In this sense, skill-talk would 

appear to be a boundary-ordering device in that it allows actors to ‚define their 

interests, build alliances, map out futures, and construct identities rapidly and 

across many domains‛ (Shackley and Wynne 1996:280). In all, this boundary-

work can be seen as an endeavour to create and maintain a visage of a single 

unified Science. 

Legitimacy was also raised more explicitly by climate risk technologists through 

variety of story-lines about how climate should be represented in public and 
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political domains. For example, confusion among publics was raised as a key 

concern. Among many climate risk technologists, and particularly climate 

scientists, negotiating consensus messages, or ‘singing from the one book’, was 

taken for granted as an obligatory means of avoiding public and political 

wariness. Yet among applications researchers and extensionists, quite different 

narratives of legitimacy were apparent. For example, some researcher envisaged 

the dissolution of boundaries between research and extension, holding a story-

line that I would typified as: ‘making knowledge mutually makes mutually 

useful knowledge’. Here the legitimacy of actors, both scientists and publics was 

inferred as being contingent on their ability to get close to one another, to 

properly view each others situational practice and culture. This work serves to 

open up sciences to publics, and vice versa, such that they can better see each 

others parts and potential. 

Salience was often spoken about in the above terms also. What is useful to end-

users are things that cohere with the problems as they understand them. Thus 

applications researchers critiqued the climate scientists’ obsession with forecast 

skill, not because skill was seen as unimportant – everyone agrees that it is 

critical – rather, they suggested that skill was only part of the picture at least as 

important were the socio-cultural and practical issues of application.  

Australian climate risk technologists work to produce much more than 

information to help agricultural publics manage for climate variability. Rather, 

information is just one output of the nexus among individuals, organisations and 

epistemic communities. Another is the form of the research network and its 

tendrils into broader public and political domains. These ways in which climate 

risk technologies mesh with its broader public and political contexts are 

(in)formed by the boundary-work described in this chapter. Such argumentative 

work among sciences, scientists and epistemic communities serves not only to 

separate disciplines and institutions; it also builds relationships, trust, 

commensurability, collaboration, and numerous other features of social and 

epistemic nexus. These are often propelled by boundary organisations (such as 

the MCVP). It is through this work, also, that decisions are made about the 
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degree to which provisional and contingent understandings (or models) of the 

climate and agro-ecological systems can be extended to non-scientists. This is the 

important work by which knowledge is made ready to travel and so to do work 

in the broader world. The work is done, not only through arguing about the 

salience, credibility and legitimacy of knowledge across boundaries, but also 

about its potential effects when set loose in the world. Thus, the story-lines 

identified in this chapter illustrate the negotiation of what knowledge and 

information can be made useful to decision-makers, as well as how these 

knowledges might be made dangerous. I will go on to examine this concept of 

delimiting the danger of scientific knowledge and emphasising its usefulness in 

Chapter 6 through identifying and describing different modes of extension of 

climate risk technologies. 
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Chapter 6 – Extending climate 

In the previous chapter I established that, in producing information about 

climate variability and climate predictions, the climate risk technologists 

interviewed were not fixated solely with natural facts. More aptly, they were 

engaged with diverse overlapping matters of concern – they were concerned 

with the communicative, social, psychological, political, institutional, as well as 

biophysical aspects of climate variability and prediction. I highlighted story-lines 

by which participants negotiated who can represent the climate and the 

applicability of climate prediction to agricultural decision-makers. Analysis of 

these narrative-elements highlights how risks of improper production and 

application of climate information are understood and how they are dealt with 

via rhetorical devices and individual and institutional positioning. These 

analyses point to how scientists’ climate knowledges are made salient, credible 

and legitimate. The description of such boundary-work within climate risk 

technologies takes into account what is at stake for various groups of researchers 

and thus provides foundations for addressing the primary question of this thesis 

– how can knowledges be better integrated to manage climate variability in the 

semi-arid rangelands? 

In this chapter I maintain a focus on the talk and texts of climate risk 

technologists, but pan towards how participants extend seasonal climate 

prediction to agricultural publics. Extension is taken broadly as an iterative socio-

technical process of knowledge-making and social learning across epistemic 

cultures (as was discussed in Chapter 2). I focus on how participants constitute 

their engagement with various publics in order to make claims about climate 

variability and prediction applicable, or at least adaptable, to the decisions faced 

by agricultural publics. I am thus interested in how agricultural publics are 

constituted by climate risk technologists. I hold with the perspective that in order 

to thoroughly grasp public understandings of science, we also need to grasp how 

scientists understand publics (Irwin and Michael 2003).  
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In this chapter, in particular, I approach scientists’ understanding of publics by 

examining how climate risk technologists consider, and attempt to remedy, the 

misuse and misunderstanding of climate information by publics. Such dangers of 

improper use of climate information have been considered as relating to 

psychological issues and cognitive biases (Nicholls 1999; White 2000, and see 

Chapter 3, Section 4) or the misrepresentation or misinterpretation of climate 

information by the media (Nicholls and Kestin 1998; Kestin 2000; McRea et al. 

2005) or publics (Childs et al. 1991; Keogh et al. 2004b; Park et al. 2004; Keogh et 

al. 2004a; Keogh et al. 2005). There are also instances when it is recognised that 

climate risk information is a tool that can be used by graziers to maximise short 

term profit at the longer term expense of natural resources (Stafford Smith and 

Foran 1988; Buxton and Stafford Smith 1996; McKeon et al. 2000). From my 

constructivist viewpoint, how such dangers are understood and dealt with in the 

public domain becomes a central focus of analysis. That is, my attention is on 

how knowledge and risks are translated.  

Translation acknowledges that, across geographic and epistemic communities, 

there are divergent understandings of what is meant when particular things are 

said (see Chapter 3). Translation thus provides a useful metaphor for examining 

the process by which actors make boundary objects, such as the SOI, appear 

useful or even indispensable to other actors by stabilising particular 

interpretations of these objects across boundaries. The work of translation can 

transform interpretations or practices in relation to boundary objects and thus 

make forms of decision-making which fit variously well with the lifeworlds or 

existing practices of decision-makers (Wynne 1992a; Jasanoff 2004c). A classic 

example is the often repeated parable of a farmer or grazier gambling much more 

than the predicted odds would condone and losing. As one applications 

researcher framed the problem: 

[For] the person who doesn't like abstracting – the very, very concrete 

person, which a lot of farmers are – the notion of not thinking about a 

number of future possibilities rather than just saying, "Look, you know, this 

one is going to happen sort of thing and I'll plan for that" – I can see for that 

group of people a very rocky road of using seasonal forecasts because if you 

convert the seasonal forecast into a categorical forecast to fit that style of 
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decision making – that very concrete style – I think you – well, it's got to end 

in tears (R30). 

In this quote a seasonal forecast is converted into a categorical prediction as a 

result of a grazier’s ‚very concrete style‛ of decision-making. For instance, a 70 

percent chance of above average rainfall might be taken as a prediction of a wet 

season. A decision to buy stock might ensue, yet a wet season may not. The stock 

might become unsaleable while they eat and trample the residual pasture. The 

forecaster might reflect that the rain did not follow the most likely outcome and 

that a low frequency event was experienced, as will sometimes happen. The 

grazier, on the other hand, having reconstituted the forecast in their own terms, 

might say the forecast was wrong. They might end up shooting the cattle that 

have become weak and worthless in a slow market, and vow never again to be 

swayed by the hubristic notion of seasonal climate prediction. 

This naïve example points to an extreme case of what I refer to as ‘translation 

risks’ (cf. Duncan 2003). More than simply a misinterpretation or a 

misunderstanding of information, the concept of translation risk infers that 

epistemic terrain is not flat. Moreover, in examining translation risks rather than 

misunderstandings, there is a recognition that people take heed of information 

and knowledge partly on the basis of their interpretation of its legitimacy: 

socially, historically, institutionally and politically (Wynne 1991; 1992a, and see 

Chapter 3; 1996a). That is, translation risks encompass the way people relate to 

information and knowledge and its sources, rather than just how they might 

interpret it cognitively.  

An important aspect of managing translation risks, sometimes tacitly, sometimes 

very consciously, is achieved in the framing of things, or more broadly via their 

performance (Hilgartner 2000). In the example above, the translation risks are 

associated with a particular boundary object – a seasonal climate forecast. Such 

boundary objects serve as anchoring points between and among diverse 

epistemic communities and cultures (Star and Griesemer 1989). They require 

careful framing in order that they are seen across boundaries with just enough 

(and not too much) attendant uncertainty. Boundary objects are often considered 
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to be produced via participatory action (Cash et al. 2006), and while many of the 

boundary objects of climate risk technologies are largely generated by scientists, 

they have developed a participative value. In short, boundary objects are 

iteratively reframed in response to media and public translations.  

In this chapter I first undertake the task of categorising the various forms of 

engagement among climate risk technologists and publics. Specifically, I identify 

three ‘modes of extension’ of seasonal climate prediction – discursive, 

conceptual, and contextual extension. These provide different means by which 

scientists articulate climatological and agro-ecological concerns at different 

scales, for different audiences. Each mode also serves to order identities and 

relations among farmers, scientists and techno-scientific boundary objects. These 

modes of extension can be initially typified briefly, as follows: 

Discursive extension is the process by which Australian climate variability is 

constituted through broad societal, and media-driven narratives about weather 

and climate.  In this form of extension, climate variability and climate change are 

closely tied to matters of economic and political interests and as such climate 

prediction is politically sensitive. The discursive construction of the climate 

variability and predictability (and the inter-linkages with increasingly public 

debates about the impacts of climate change) becomes an integral aspect of 

Australian environmental and agricultural narratives. In contributing to the 

discursive framing of climate, scientists recreate ENSO in a less technical, and 

sometimes colloquial, lexicon. Relatedly, I argue that at a discursive level, 

scientific climate knowledges can become an element in the production of social, 

cultural and individual identities.  

Conceptual extension of seasonal climate risk occurs through relatively didactic 

engagement. Researchers and extensionists hold workshops with groups of 

agricultural publics and furnish them with basic knowledge of climate processes, 

associations and tools to make interpreting climate variability and forecasts 

easier. This conceptual knowledge demystifies weather and climate and the 

linkages between them. It provides a legitimate entry point to understanding the 
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mechanistic processes which underpin teleconnections and make the resultant 

associations real and able to be ‘witnessed’ in the instrumental record. 

Conceptual extension thus stabilises the meaning of boundary objects. 

Contextual extension relies on more participative methods, and systems modelling 

or DSSs. Contextual application of climate science works at a close inter-personal 

level to address technical, place-specific questions about agricultural systems, 

sometimes by recreating the farm in a digital environment such that virtual 

experiments can be done. This mode of extension is data and technology 

intensive, expensive and time-consuming. It tends to end up engaging so-called 

‘top-end’ farmers and graziers and, I argue, engagement tends to depend on the 

alignment of the ways of knowing among agricultural publics and scientist.  

These modes of extension provide a format for critically engaging with scientists’ 

attempts to mediate translation risks. I argue in this chapter that, in all three 

modes of extension, conveying the noise and signal of seasonal climate 

prediction relies on performative and relational aspects of communicative 

practice. Thus it is not enough to get ‘communication right’ in the sense of 

structuring language so that it effectively conveys credible information. The 

legitimacy of predictions and their salience relies on the performance of climate, 

identities and meanings. Through such performance ‘ownership’ is delegated, 

and relational networks established among scientists, technologies and 

agricultural publics, sometimes blurring their boundaries. An important aspect of 

the management of translation risks of seasonal climate predictions also involves 

making climate knowledge meaningful in the places where decision-makers 

operate. Whether through re-interpreting local history for publics in statistical 

terms as ‘climatology’, or by adopting bush colloquialisms in making climate 

predictions, the regional impacts of ENSO are constituted as an essential 

consideration in local decision-making. Yet, participants often seemed only 

tacitly aware of these performative and relational aspects of the construction of 

seasonal climate prediction. In this chapter I have attempted to make them 

explicit.  
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6.1: The discursive extension of climate 

We have actually gone a long way in [terms of] the mental map of most 

Australians, of improving understanding of the shape of climate (R8). 

Here I examine how representation of seasonal climate variability, dynamics and 

teleconnections in the print and broadcast media renovate the ‚shape of climate‛ 

for agricultural publics generally. For instance, brief sound grabs on the ABC 

radio program, The Country Hour, are likely to be the only source of scientific 

seasonal climate prediction that many rural people access. Through these grabs, 

climate must be encapsulated in the most brief and symbolically effective 

manner. Such symbolic performance of climate (cf. Taddei 2005) provides 

material for better understanding a discursive climate. Drawing from interviews 

with participants, newspaper articles, and transcripts of ABC radio programs, I 

examine various ways in which ENSO-related predictability is constituted for 

publics. The symbolic and metaphoric representations of climate predictability 

detailed here are not the only ways by which the conditional predictability of 

seasonal climate variability is shaped through public representation and 

performance. Nonetheless, the account given here allows for critical reflection on 

performative dimensions of constructing climate at this broad discursive scale.  

The Bureau of Meteorology (ABoM) and its National Climate Centre (NCC) play 

a large role in building the climate for the agricultural publics of the nation. At 

interview, participants from the ABoM tended to describe their research and 

communication focus as being national. Kestin (2000:192) points out that the 

ABoM’s national focus limits its capacity to contextualise information in relation 

to the needs of particular geographical areas or industries. Nonetheless, Kestin 

(2000:190-198) was concerned about the ambiguity of official statements, the 

absence of social context in the media releases, the lack of information of 

validation or verification of forecasts presented in the releases, and the absence of 

sources of further information. In more recent reporting of seasonal climate 

prediction, quotes from representatives of the NCC and other agencies seem to 

be common. Similarly, at regional scales other actors represent climate variability 
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and prediction in the media. They are largely representatives of State 

Government agencies34. Among these actors, the most conspicuous presence was 

that of Roger Stone.  

Diffusing climate confusion 

A key difficulty for climate risk technologists in convincing publics and policy-

makers of the usefulness of their knowledge is summed up by the claim that 

‚humans are poor intuitive statisticians‛ (e.g. Hayman 2001:231). This  claim 

implies that the meaning of probabilities is not interpreted well anywhere. As 

one participant put it, whenever he starts talking in probabilities, the eyes of his 

audience glaze over. Nonetheless, it is widely acknowledged that climate 

forecasts are necessarily represented in probabilistic terms, as odds, or at a 

minimum, in the subjective language of chance. For some participants, though, it 

appeared that understanding climate communication in relation to risk 

psychology is a lesser concern than conveying clear, concise and accurate 

messages, using what is often regarded as the neutral language of probability. In 

this framing, probabilities are a simple, unencumbered way of communicating 

climate information with its attendant uncertainty. One participant argued the 

point: 

I: How do you balance publicising the usefulness of information, while at 

the same time providing the caveats and the limitations? 

P: Yeah, well, the caveats and the limitations are implicit in the probabilities. 

When there is a low probability shift, then there is low predictability and 

climatological management is the one to use. The Bureau of Meteorology 

does not go about doing the hard sell on people when it comes to the 

value of climate forecasts. 

I: The probabilities can speak for themselves? 

P: The probabilities do speak for themselves. We certainly go to farm shows 

and tell people what the Bureau does, but it is certainly no hard sell of 

                                                      

34 As well as government representatives, there are some private agro-climatological 

consultants who represent climate predictions in the media. Some have accepted 

credentials, others are regarded as being on the fringe or outside of serious climate 

prediction, e.g. Indigo Jones, Lennox Walker and Hayden Walker.  
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the climate forecasts, by any stretch of imagination. I am absolutely, dead 

set against that. People need to investigate and try and understand. You 

know, if we go there and pushed stuff we will just have ill-informed 

users (R34). 

It is evident from this quote that an emphasis on probabilities can throw the 

impetus to understand on to the ‘end-user’. Information thus becomes something 

available for the public good and in the public domain, but not something that 

can or should be actively pushed (at least by the ABoM). It is through the ‚hard 

sell‛ that information gets used dangerously. Thus, the onus is on individuals to 

work out how to use the information. The meanings of probabilities are left as 

neutral objects which simply summarise scientific understanding of current 

conditions in terms of a number. Of course, hints about how to make sense of 

probabilities are provided on the ABoM website, and probabilities are 

consistently converted into odds, albeit a chance out of ten in the NCC Climate 

Outlook (e.g. four out of ten years with the current conditions will be drier than 

average and six will be wetter). Nonetheless, determining the meaning these 

probabilities should have for decision-making, is a task left largely to State 

Government departments of agriculture, and to agricultural publics themselves.  

This position underpins a conception of the movement of knowledge that has its 

foundations in the diffusion of innovations. ‘If forecasts are good enough to be 

used, people will learn how to use them and they will be taken up’ appeared to 

be a commonly held view among climate scientists. Such an approach to linking 

publics with the products of science suggests that increasing the uptake of 

forecasting products is primarily done through ‚improving products, rather than 

in improving publicity‛ (R34). This story-line, which might be typified by the 

phrase ‘better information leads to better decision-making’, implies that publics 

will recognise better products and duly adopt. There was a strong tendency 

among climate scientists to use this sort of language to argue for funding more 

basic climate research and building better climate models prior to funding 

applications of existing climate models. This view is the basis of a fundamental 

tension among climate risk technologists which I address later. 
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Other climate risk technologists have problematised probability and sought to 

understand how probabilities are translated by the media and applied in 

practical decision-making. As discussed in Chapter 3, climate risk technologists 

have attempted to understand the use of probability forecasts by drawing on 

concepts of cognitive illusions and psychological biases from the descriptive 

literature from psychometric and cognitive psychology probabilities (e.g. 

Nicholls 1999; White 2000). Also, examinations of media misrepresentation of 

climate predictions have led climate scientists to reflect on the process of 

communication and translation. For instance, Kestin (2000) detailed how news 

articles constructed El Niño as synonymous with drought and translated 

probabilities into statements that were either categorical or more suggestive of 

particular outcomes than the odds would countenance. These re-presentations 

were originally drawn from ABoM media releases ‚written in a formal and 

neutral language with very few emotive terms < *which+ included almost no 

interpretation of what the forecasts and the rainfall actually meant to people‛ 

(Kestin 2000:158). Thus Kestin (2000) argues for vigilance about the public 

language of climate prediction because of the ease of being misconstrued. As 

Neville Nicholls put it: 

it's an enormous continuing effort to get the communication right. And if 

you just relax a little bit, you can say something which can be easily 

misinterpreted, and I think that the problem – the biggest problem – that we 

probably face now is, that if things go along okay then we start to relax, and 

we don't do what we really do need to do: Every time we issue a media 

release about a forecast, we need to go through and look at every single 

word and think about how they could be misinterpreted, or be translated by 

a reporter in a way that might lead people to misinterpret what is going on.  

Misinterpretation and translation, in this quote, are problems that can be 

countered to some degree by carefully constructing statements that contain 

psychologically effective metadata. In this interpretation language is precarious, 

but with vigilance can contain climate predictions such that they can travel across 

boundaries relatively intact.  
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A relational side to climate risk 

Relationships with media outlets, reporters and publics were referred to by some 

climate scientists as critical to effective communication. There are some tabloid 

newspapers, for instance, that ‚often completely destroy the whole message‛ 

(R37) (see also Henderson-Sellers 1998; Kestin 2000). There are others with whom 

climate communicators ‚have built a rapport over the last 10 years‛ (R37). The 

radio, particularly ABC local radio stations and ABC Radio National, seemed to 

be in favour among climate communicators and are often described by graziers 

as the only dependable source of information (Leith 2004). Furthermore, radio 

allows the climate scientist to represent the predictability of climate relatively 

directly to the potential end-user. In this sense, as Roger Stone put it, the radio 

can be used to develop a participative engagement in the process of prediction, 

and so pass ‚ownership‛ to the listener: 

What I do, < *is+ set up the risk management profile that primes these guys 

[farmers] to be aware of the problems. Rather than just saying the forecast is 

good – they might say, ‚I will go and buy more cattle‛ or something – you 

prime them to be watching. And then I say things – "let's watch it together 

over the next months. I don't know if there is an El Niño coming, but if the 

SOI keeps dropping, and the Pacific continues to warm up, then you have 

got problems. So let's watch that together over the next month." So they get 

ownership over the situation, and say: ‚Oh, there is actually a website, you 

can watch it. Is that right?‛ And they watch it. So they become participants 

in the whole process. That's what I do. I don't put out the forecast. I actually 

involve them in – this is participative stuff, I suppose – so I say this on the 

radio: "let's watch it together". 

The performance of climate prediction here is highly relational. The signal rather 

than the forecast is set up as a boundary object that can be read by anyone. Roger 

Stone is not presenting a prediction per se, rather he defers interpretation to the 

autonomous risk manager who is given the keys to unlocking the system. The 

object of concern is no longer the forecast, but the construction of the Pacific 

Ocean and atmosphere, the physical system. This system becomes the thing that 

can or can not be trusted. Implicitly, here is an advanced technology of agency 

(Dean 1999, and see Chapter 3, Section 4). Roger Stone no longer pronounces 

what the risk is. Rather, he frames the risk as out there, and calculable by the 

individual. In a spectacularly post-modern turn of phrase, he removes himself 
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from the fray of proclaiming risk and instead sets himself up as a facilitator 

between self-governing publics and a self-explanatory climate system. The latter 

is accessible to the former, if the listener is drawn towards this new identity that 

is being discretely configured. The performance of climate prediction, not only 

recreates climate as partially predictable, it builds individuals as autonomous 

agents who only need to be pointed to the right indices in order to understand 

and so manage ENSO-related climate risk. The predictor, becomes the signal to 

which they need attend. Another example of similar performance of climate 

predictors as boundary objects, from the The Age newspaper (Cauchi 2007: no 

page) follows: 

On the screen of Grant Beard's computer is a most impressive graphic: a 

cross-section of the equatorial Pacific Ocean, from the surface to a depth of 

400 metres, stretching from Australia to South America. The graphic — 

made possible by dozens of scientific buoys linked in real-time by satellite — 

is marked by massive blobs of blue and red, representing colder and 

warmer-than-average water. As Mr Beard explains, anyone affected by 

Australia's drought would find themselves cheering a particularly big blob 

of blue forming in the ocean's east.  

Here again, the audiences are given some ‘ownership’ as they appear to naturally 

‚find themselves cheering‛ the emergence of La Niña via a ‚big blob of blue‛. 

The blob is translated as a sign of hope which can be observed by publics. Again, 

the sign itself is passed on to publics. The future for Australian agriculture, one 

might say, is passed over to the agency of the Eastern Equatorial Pacific and its 

quasi-periodic anomalies. Again, scientific climate prediction and agricultural 

risk management are conjoined in making the predictor itself the self-evident 

boundary object that is directly salient to agricultural futures. In this quote, there 

is also an intriguing hint of bringing the SST anomaly into a colloquial language 

which simultaneously animates ENSO and thus engages audiences. Such a 

colloquial performance of climate is not uncommon in media performances of 

ENSO and seasonal prediction.  

Building a colloquial climate 

Climate risk technologists sometimes draw on stable societal metaphors to point 

to their uncertainties – including indeterminacy and ignorance – about what will 
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happen next, climatically speaking. Such metaphoric representation of ENSO 

often seems to stress the associations of ENSO; thus to make ENSO-related 

rainfall anomalies appear more quasi-causal than the simple cause-effect 

translations which climate risk technologists wish to dispel. Moreover, some 

communicators appear to achieve this by giving ENSO, or the Pacific Ocean, 

their own sort of agency: 

I'd suggest we're still a bit wary going beyond the next three months because 

we still don't trust the Pacific Ocean, in a sense that it keeps trying to drift 

back to the sort of El Nino state. (Roger Stone on ABC Radio National, PM, 

27 June, 2005. >. Accessed: 10 October, 2006. 

<http://www.abc.net.au/news/newsitems/200610/s1754762.htm). 

On other occasions ENSO becomes animal-like: 

"Generally, if you haven't seen the whites of its eyes by the end of June, then 

it is not coming," Mr Beard [from NCC, ABoM] said. "There have been a few 

instances when they have developed late in the year, but they are quite rare" 

(Wahlquist 2005: no page) 

In other instances, ENSO is untamed, and its action indeterminate and peculiar: 

"We've got a baby one [La Niña] at the moment, and it's been out there 

mucking around for quite a few months, out there in the central Pacific, but 

unfortunately it's started to develop, such as it has, in a minor way at the 

wrong time of the year to do us much good in this country" (Roger Stone on 

ABC Queensland, Country Hour, 10 March 2006. Accessed: 13 March, 2006. 

<http://www.abc.net.au/rural/news/content/2006/s1588684.htm>). 

I was interested to follow up on such metaphoric performance of the temporally 

dependent agency of ENSO and the Pacific at interview with Roger Stone:  

I: I've noticed a few times that you’ve been talking about the Pacific Ocean, 

and you have actually talked about trusting – yourself trusting – what is 

going on in the Pacific. So, saying that scientists don't quite trust what is 

going on in the Pacific at the moment. So that language of trusting the 

system. You're a trustworthy representative? 

P: Yeah? 

I: But you don't quite trust the system? 

P: You almost treat it like a living thing out there. At this time of the year, it 

doesn't know what it's going to do, it's in that frame of mind this time of 

year. Yeah, I treat it like that. 

In such performances of ENSO the scientist does not just perform the climate 

system as noise over signal or (vice versa). They perform themselves in relation 

http://www.abc.net.au/news/newsitems/200610/s1754762.htm
http://www.abc.net.au/rural/news/content/2006/s1588684.htm
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to the system, as intermediaries between nature and society. Moreover, just as 

nature is performed as variously (un)knowable through these animations, an 

intimacy with the lived experience of publics has been performed too. Visibly, 

some scientists identify with the trials and tribulations of people in the bush – 

often they are friends and family. Roger Stone, again provides an example: 

P: < it is not so much what you do, it is what you don't do.  Make sense?  

I: Mmm [yes] 

P: You don't go screaming from the rooftops, ‚The bad years are back‛ you 

say, "well, the three-month [forecast] based on a falling SOI is a bit 

bloody this way and that way. Does that mean the El Niño's coming? 

Well, certainly some of the models [CGCMs] are suggesting that, but let's 

watch for a little while before we jump off the nearest tank stand". – 

that’s an expression I picked up from graziers – they say ‚Is it time to 

jump off the nearest tank stand?‛ So you say, "I wouldn't jump off the 

nearest tank stand yet, but, we'll just watch it." And that sets up this – so I 

break into that sort of colloquial chat on The Country Hour, but I don't go 

running around saying that 8 out of 10 models are showing [the end of 

the drought]. The Bureau can do that. 

In this ‚colloquial chat‛, we see evidence of the performance of climate 

prediction relying on the performance of culturally appropriate agricultural 

identities and meanings. The tank stand metaphor can be taken as a boundary 

object which plumbs the seriousness of agricultural decision-making by making 

light of the dark narratives of rural suicide often associated with drought. 

Roger’s familiarity with identities, meanings and the way they play out in the 

often colourful colloquialisms of the bush, positions him as culturally proximate 

and his claims, therefore as salient, if uncertain. He is only too aware of the 

diverse interpretations of his climate predictions. Some call him ‘Doctor Doom’ 

in recognition of his propensity to dash their ‘hope for rain’. Others, he said at 

interview, ‚ring up any time of the day or night!‛ to request his most recent 

interpretations of the climate. By appropriating and thus subverting the identity 

of doomsayer, the performance of climate can re-orient the knowledge-

geometries between science and society. An intimacy with agricultural publics 

and their concerns, in the quote below, is taken further to constitute human 

choice in the face of adversity: 

Mr Stone says most farmers across Queensland would be already preparing 

for the possibility of another El Niño weather event. He says there is only a 
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10 percent chance of drought-breaking rain during spring. ‚Many parts of 

the state are actually suffering enough as it is," he said < ‚It's yet again 

another pretty careful approach to risk management, as we say, and it's a 

pretty cautious approach to the whole farming system at the moment to dig 

down and survive another fairly dry period‛ (ABC Radio National News, 4 

September, 2006. Accessed: 6 September, 2006. 

<http://www.abc.net.au/news/newsitems/200609/s1731912.htm>). 

In this quote, climate and a particular agricultural public are produced 

simultaneously. Here, farmers and graziers are cautious survivors, who consider 

El Niño as a matter of course. The percentage chance provided is not the 

relatively high probability of above median rainfall. Rather, the emphasis is on 

the chance of a subjectively variable concept of ‘drought-breaking rain’. With 

conditions already dry, El Niño becomes an object that will prevent us getting 

out of an already difficult situation. In such a predicament, when hope is 

thwarted by scientific forecasts, the option remains to persevere, to ‚dig down 

and survive‛, calling on all the reserves available, financial, psychological, social, 

emotional. Thus in the matter of a brief paragraph, ENSO is brought to bear on 

the well-being of the primary producers across Queensland, and in the same 

breath, those managers are constituted as risk managers, out of necessity. They 

are ‚preparing for the possibility‛ of El Niño, and thus for possibility of a 

probability of below average rainfall, and the uncertain likelihood of continuing 

drought.  

Summary of discursive extension of climate 

In this section I have illustrated ways in which the precision of words is held up 

against the precision of numbers, and how uncertainty is variously contained in 

colloquial, relational, as well as probabilistic forms. For the ABoM, with its 

national and cross-industry mandate, the performance of climate was less 

reflexively bound up with the performance of identities among agricultural 

publics than it appeared to be for Roger Stone. Yet broadly, for climate 

communicators, some elements of this sort of co-production of social and natural 

orders were apparent in their media representations of climate prediction. I 

suggest that this type of performance immediately affects the legitimacy of 

intermediary between climate and society. That is, their legitimacy pivots on 

http://www.abc.net.au/news/newsitems/200609/s1731912.htm
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their ability to develop a resounding narrative about ENSO and rainfall in the 

context of its application. The climate system and its social meanings were 

intertwined in attempts to balance out signal and noise as a colloquial medium. 

Consideration of ENSO in management is constructed variously as normal or 

otherwise. The role of the communicator in extending climate in this discursive 

sense should not be under-estimated in the broader production of climate-as-risk, 

climatic uncertainty, and of identities of scientists, scientific domains, and 

agricultural publics themselves. 

6.2: Extending a conceptual climate 

Extension-oriented participants stressed the benefits of extending general 

scientific knowledge of climate variability in terms of mechanistic and statistical 

associations (Chapter 2). Wetter and drier periods in the instrumental record 

have occurred at various timescales; in histories of rural Australia, drought and 

deluge appear as punctuation in the lives of industries and communities 

(Chapter 2). Thus, even being able to describe the climate of the rangelands 

statistically recreates anomalies such that extreme events no longer appear as 

things which have happened, but rather as things that do happen. The over-layering of 

rainfall records with the mechanistic concepts such as ENSO, teleconnection, the 

Madden Julian Oscillation (MJO), and others creates a conceptual climate that 

can renovate the sense of uncertainty that has historically pervaded 

understandings of what the future holds, climatically speaking. There has been 

substantial work done by climate risk technologists in extending these conceptual 

aspects of climate. Together they redefine what might be deemed appropriate for 

the future of Australian agricultural and ecological management. Nonetheless, as 

I will go on to argue, the complexity of some climate-related boundary objects 

means that extending the conceptual climate can create translation risks.  

Extending mechanism 

Participants acknowledged that agricultural decision-makers are diverse and do 

not just want one thing. Some graziers want information, others want 
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knowledge. Some want all the theory, others just want the advice that has been 

built from a synthesis of theory, empirical research, modelling and practice. 

Graziers’ country and their businesses are also diverse and diversely understood 

(Ison and Russell 2000). Nevertheless, among the participants, those who had 

actively engaged with agricultural decision-makers frequently suggested that 

application of seasonal climate information required some understanding of the 

mechanisms by which weather and climate were generated and thus predicted. 

These participants spoke of the need to clarify an apparent contradiction between 

the inability of scientists to predict rainfall more than seven days out while 

claiming to be able to forecast seasonal rainfall for the upcoming three months. 

Thus, explaining the mechanisms of ENSO and its Australian teleconnections 

was described as a necessary grounding for establishing public credibility of 

statistical forecasts. Such explanation often proceeds from descriptions of the 

weather systems that bring rain (e.g. cyclones, fronts, monsoonal troughs) and 

how these can be affected by different ENSO conditions. In itself, garnering a 

basic mechanistic understanding of climate via weather was described as an 

absolutely necessary step in making the very idea of climate prediction tenable to 

decision-making. As one extensionist put it: 

You've got to make the connection between a warm patch of ocean in the 

Pacific and rain at somebody's backyard, and without the weather we 

couldn't do that, so we had to put in the weather stuff, yeah, and that's still 

the case (R31). 

According to this line of thinking, it is by explaining mechanism and local impact 

that credibility of climate forecasting is built in different places. Explicating 

weather processes and climate as the sum of those processes pays dividends in 

seeing ‚people’s eyes light up‛ (R31). Such descriptive work was seen as a 

preparing people to more readily engage with seasonal climate forecasting; it 

was equally regarded as equipping decision-makers with tools to interpret 

weather maps, to reconfigure their knowledge of their agro-ecosystems in 

climatic terms and to enter into the language and semiotics of climate and 

weather.  
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Extensionists description of the need for good extension indicates that models 

and forecasts do not gather a great following by themselves; application is 

predicated by an explanation of why climate is predictable. The mechanistic 

aspects of climate are particularly important in mediating probabilistic forecasts 

which, because they are poorly described in terms of hits and misses, make 

public validation problematic. That is, participants were keen to discourage 

people from judging forecasts as ‘right’ or ‘wrong’ because this language jars 

with the probabilistic outputs of forecasts. Without recourse to personal and local 

validation, as might be found in technologies which can be trialled or adapted to 

local conditions, the explanation of mechanism was described as a crucial step in 

the process of adoption climate science among agricultural publics. Mechanism 

was backed up by history-as-statistics as a measure of reliability.  

Building futures out of climatic history 

A mechanistic association may be at least partially explanatory; historical 

association, can be convincing. A major effort for climate risk technologists has 

been to extend analyses of climatic history as a means of demonstrating the 

strength of associations between rainfall and ENSO indices. An emphasis on 

instrumental histories of local and regional rainfall constitutes ‘climatology’ as 

partitioned into ENSO states. Where probability distributions of the past are used 

to represent climatology, the degree to which the indices of ENSO explain the 

variability across history creates a visual sense of teleconnections. Some 

extensionists argued that this statistical and historical view of climate, coupled 

with a basic mechanistic understanding of what makes regional rainfall, can 

change people’s conception of their rain-fed agriculture and interest them in the 

possibilities of incorporating climate forecasts and other scientific climate 

analyses in their decision-making. The premise of this argument is that what 

happened in the past is a useful guide to what will happen in the future. Thus, 

statistical representation tends to recast the future as a probabilistic duplication 

of the statistical past. Although there is some awareness of the problems 

associated with such a frequentist view among climate risk technologists (e.g. 

Hayman and Cox 2003), a tendency remains to translate statistical 
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representations of the past into probabilistic representations of the future for 

publics; that is to translate a statistical history (probability distribution) into a 

forecast (probability). For example, the DSS, Australian Rainman (Clewett et al. 

2003), generates both tables and graphs of historical probability distribution, and 

these express the historical distribution simply as ‘probabilities’ (see Figures 7.4, 

7.5 and 7.6 for examples). In many cases, such a practice would appear to be a 

matter of convenience, a form of shorthand. Nonetheless, it is a particular 

framing of climate variability that emphasises the known over the unknown. 

The odds or probabilities of a given amount of rainfall in such situations were 

portrayed by some climate risk technologists as a means of making decisions 

easier through formally rationalising the process by which they are made. As one 

researcher explained: 

there's some exercises where you get people to, you know, write down 

options and look at even simple probabilities [which] actually I think can be 

liberating for them sort of thing in terms of that. < I think it's often a useful 

way of thinking about the uncertainty < and being probably explicit about 

what it is. < I think some notion of rainfall and seasonal forecasts and so on 

< can be an empowering thing to think about. ‚Well we don't know what's 

happening in the future, but these are the odds of going this way or that 

way.‛ Also so that people don't beat up on themselves too much if things do 

go wrong because they still know that, well, that was probably the right 

decision at that time (R30). 

This account is an informative one; it is explicitly concerned with the well-being 

of decision-makers, not just their decisions. Calculative rationality provides for 

the ability to externalise or neutralise blame for results of decisions by 

emphasising the apparent objectivity of using ‘the best available information’, 

weighed up in the most sensible manner possible. The right decision on the basis 

of the available information recreates the local decision and decision-maker 

within a risk assessment framework. This script of ‘the best possible information’ 

was one that was commonly invoked by climate risk technologists as they 

explained the usefulness of probabilities.  

The indices of ENSO themselves have also become important objects by which 

climate variability can be conceptualised by agricultural publics. Early climate 
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extension to Queensland graziers provided instruction on do-it-yourself SOI 

phase system forecasting. Graziers were shown how to compare their own 

property rainfall records to the SOI and its phases in the historical record. 

However, this simple and local way of forecasting is riddled with artificial skill 

(e.g. Barret 1998). Its strength, though, was that it gave individual managers or 

families a view of the bearing of the SOI on their rainfall. The relationship 

between ENSO indices and the local dry or wet periods could be witnessed 

through correlations. When the indices are used to construct ENSO states, such 

correlations take on the more tangible form of analogue years, which allow 

agricultural publics to look at history as something that can be categorised in 

terms of ENSO. Thus ENSO indices and states were provided to publics as a 

means of understanding the local impacts of ENSO by drawing on people’s own 

records, and leading to a re-analysis of historical, lived variability in terms of 

ENSO. As one applications researcher put it:  

The beauty of packages like Rainman is that you can say, "For your location 

over the last 100 years, this has been the effect of ENSO", and they can look 

at the data. They can just go through it slowly, year by year, and they can see 

how good the relationship is, and how poor it is without [ENSO]. As you 

move into the future < you move away from that ability – that's a real 

downside of the modelling. So believability and credibility < will be at risk 

(R17). 

In Queensland, the SOI is commonly held up against historical records allowing 

a new predictive meaning to be found in property rainfall records. The 

commitment to the SOI as an index of ENSO is highlighted by its weekly 

appearance on the weather segment of the ABC television news in Queensland. 

The primacy of the SOI is also evident in the way Rainman was sometimes 

discussed. As well as providing a means to conduct one’s own analysis of climate 

data from stations across Australia, Rainman allows users to upload their own 

rainfall data and develop place-specific SOI-related probability distributions, 

which can be easily mistaken for forecasts. Thus, ENSO can become locally 

credible as an element in decision-makers assessments by being made visible 

through the SOI in ways climate scientists would not consider credible. In the 

making of a place-specific public science, the ontology of climate science is 
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eroded, as is the technical credibility associated with skill. In its place, the 

salience of locality, and the legitimacy of self-assessment comes to play a more 

important role in the production of a different epistemic form of credibility. The 

situational, in this scenario, rules over the universal, and application becomes an 

instrumental driver which can outweigh the cautions of the climate scientists 

about the pre-eminent importance of skill and artificial skill. While skill is still 

attended to in Rainman, the spatial coherence that is a pre-requisite of forecast 

skill is cast aside in favour of local relevance and ‘ownership’. 

From interpretation of the quasi-global indices to make risk judgements about 

local impacts, a picture emerges of the boundary objects of climate science being 

extended across all manner of boundaries in ways that were not first intended by 

climate scientists. Knowledge-making practices are morphed through the 

production of boundary objects which are perhaps tailored more to the pre-

requisites of the local climate and thus the places in which risk assessments are 

made. Scientific knowledge is repackaged as information and then re-integrated 

in locales by individuals, families or groups with different epistemic cultures and 

means of producing knowledge, to influence decision-making in unknowable 

ways.  

Trends, steps and the framing of credibility and salience 

Climate is neither stationary nor immune to regional and wider scale trends. 

Changes in the global climate have been linked to substantial regional changes in 

the rainfall or temperature climatology of particular places (e.g. IOCIP 2002). In 

some instances, the strength of the relationship between climatic variables and 

anthropogenic climate change appears to easily cement trends as fixtures of 

climate for current and future agricultural management. For instance, the global 

tendency for night time temperatures to be increasing faster than day time 

temperatures has been uncontroversially fixed to theoretical understandings of 

the action of enhanced greenhouse conditions. The narrowing of frost windows 

in the northern grains belt of Queensland is easily stabilised as an ongoing trend 

(see Meinke and Stone 2005). Stochastic inter-annual variation in the frost 
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window is expected, but in this case the trend becomes a dominant feature of 

historical analysis.  

Rainfall trends and steps have been harder to pin to anthropogenic climate 

change. These changes may be temporary aberrations associated with climate 

variability at decadal, inter-decadal or even longer timescales. Predictability at 

such timescales is a subject of ongoing research within the climate science 

community who remain largely unsure of the mechanisms associated with 

particular shifts (Chapter 5, Section 2). For example, in the south-west of Western 

Australia, a step-like decline in winter rainfall commenced in the early to mid 

1970s, but was not fully recognised for the best part of three decades (IOCIP 

2002). While this shift accompanied other major changes in the climate system 

globally, the stability of the new rainfall regime cannot be inferred (Nicholls 

2003). The rainfall for this region (or any other) may change again and perhaps 

decrease even further. Shifting the temporal bounds of what is included in 

‘climatology’ (i.e. to include only the last 30 years) is a stop-gap measure, the 

adequacy of which is largely indeterminate. 

This scenario presents issues requiring careful balance for climate risk 

technologists in performing climate variability to lay audiences and policy-

makers. On one hand, the usefulness of the instrumental record as a basic 

(though far from perfect) tool is eroded. The notion that climate is unstable and, 

moreover, that it changes in non-linear ways, starts to undermine probabilistic 

forecasts; it is suggestive that probabilities do not ‘speak for themselves’. The 

unsettling understanding that regional climate does not always change in linear 

ways overlays climate prediction with unwieldy indeterminacy and ignorance. 

Where stability is belied by the emergent features of climatic distributions and 

unprecedented and unusual events, the ‘best available knowledge’ needs 

cautious language to translate its complexity into simple terms. As one climate 

scientist put it: ‚It would be easier to make seasonal forecasts if the ‘background’ 

climate was not changing so rapidly. I suspect that this is changing the 

relationships on which we base our forecasts‛ (R2).  
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Human action in this story-line appears to be dismantling the stability of climate 

associations. Climate forcings – which are now both ‘social’ and ‘natural’ – 

reconstitutes seasonal climate risk as a late modern risk (Beck 1992, and see 

Chapter 3). Alternatively, taking Ravetz’s (1986; 2005) conception of uncertainty 

in science, as climate change science has become ‘post-normal’ (Bray and von 

Storch 1999) it has started to disturb the supposedly ‘normal’ science of ENSO 

(e.g. Thornes and McGregor 2003) by placing the stability of historical 

associations in doubt. These concerns frame a substantial challenge for climate 

risk technologists: how should they translate multiple forms of uncertainty 

associated with climate variability without entirely undermining the salience, 

credibility and legitimacy of their forecasts? 

It would appear that making climate prediction requires substantial rhetorical 

resources to frame it such that the associated ‘uncertainties’ are made visible, yet 

not made to swamp the potential value to decision-makers. The separation of 

signal from noise is a perpetual challenge. When an empirical signal cannot be 

mechanistically settled among climate scientists, the gatekeepers of climate at 

ABoM were reluctant about letting these elements of climate science out of the 

‚research bag‛ (R4) and into the public domain. In contrast, some applications 

researchers and extensionists appeared more bullish in their suggestions of the 

potential for agricultural decision-makers to apply climate science, even if it is 

not fully understood (cf. Shackley and Wynne 1996). One extensionist referred to 

a ‚policy of perfectionism‛ (R14) among climate scientists at ABoM. In contrast, 

their own approach might be described as a ‘policy of pragmatism’. This 

participant exemplified the tension between the two ‘policies’ in relation to the 

Madden Julian Oscillation (MJO), or as Queensland climate risk technologists 

have packaged it, the 40-day Wave: 

The Bureau didn't want me to talk about it and yet people [farmers/graziers] 

here are using it because they say, "Look there's one supposed to be coming 

up in a couple of weeks' time, I will wait for that" or "It's come and it's gone 

and it didn't rain. I know there's very little chance of getting any more good 

rain in the next three weeks". So that's a tactical decision and I think it's a 

very useful one. < Everybody knows that it is not [a] regular 40 days. < We 

used to popularly call it the 40-day Wave here, and then the Bureau said 
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"No, you've gotta call it a 30/50 [day wave]". Then it was a 30/60 and then < 

‚You mustn't use that term, you're going to make it all confusing. [Call it] an 

intra-seasonal oscillation or an MJO‛. But the 40-day Wave says: "Every six 

weeks approximately this [increased chance of rain] is happening", and 

again it's this business – the policy of perfectionism. Do you put out 

something to farmers that is catchy? ‚A 40-day Wave – oh, we all remember that 

– or what's the name – JAMA, umm, inter-what?‛ < My job as you know < is 

turning science into something that for people is easy to understand and that 

they want to read about and you run into the problem of the scientist who 

always wants to qualify every statement you make and that is a problem < 

if you start putting all the qualifications in < you can lose the message 

(R14). 

From this quote, the policies of perfectionism and pragmatism can be seen as 

divergent takes on the construction of scientific boundary objects, the former 

emphasising scientific credibility, the latter its salience to decision-makers. 

According to the policy of perfectionism, scientific credibility of public 

knowledge is the only issue in deciding what should be made public. For climate 

scientists, difficulties in estimating skill, of understanding mechanisms, and the 

broad, highly social work of consensus building around forecasts and noisy 

phenomena are the primary elements in the making climate information into 

climate applications.  

What climate scientists consider as insufficiently understood phenomena are 

regarded very differently by some applications researchers. Their pragmatic 

approach to building boundary objects attempts to balance uncertainties that 

climate scientists emphasise with the imperatives of application. Decisions will 

be made about stocking rates, they argue, whether or not there is scientific 

consensus about the realness of a particular phenomenon. It is better to have 

provisional assessments of uncertainty than none at all, they claim. The policy of 

pragmatism considers how information is, and can be used by publics. A 

primary thread of concern is with making it salient. As R14 asserts ‚everybody 

knows‛ that 40 days does not mean 40 days precisely. The name provides a 

heuristic that accentuates the desired application of the information as a decision 

point. The 40-day Wave marks off the time with the best chance of rain in much 

of Queensland; it is a boundary object that provides people a rough date after 

which to make a decision, for instance to sell stock if the wave does not bring 
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rainfall. Among extensionists there was sometimes a very practical sense that 

such an externally-posed decision point may be as a useful thing for primary 

producers in itself, with or without a mechanistic basis, because it produces a 

temporal decision-window and thus encourages pro-active decision-making 

(Stafford Smith 1995).  

Extensionists appeared to apply their relative intimacy with primary producers 

to iteratively reframe boundary objects in relation to how these objects appear to 

be applied by decision-makers. As we saw in the previous section, the discursive 

representation and performance of climate prediction is grounded in relations 

with the media, and made more colloquial by relationships with agricultural 

publics. Extending a conceptual climate relies exactly on the relational work that 

allows for the creation of a colloquial climate. The formal and informal 

interactions that comprise extension allow for the interpretive work of adjusting 

how objects are framed in order to try to produce very specific meanings and 

effects for audiences and individuals. 

The extension of conceptual climate variability is thus a nexus through which the 

boundary objects of climate risk technologists are made relevant. Because 

boundary objects rarely have symmetrical meaning across boundaries among 

scientists and publics, the relatively didactic extension of a conceptual climate 

can be seen as an attempt to build congruent framings of these objects across 

divides, not just by preaching science to the masses, but by making iterative 

interpretations of how to constitute the boundary objects of science with a 

balance of signal and noise that makes them applicable. For the climate risk 

technologist, signal and noise are not solely derived from nature, but also from 

judgements and negotiation about what knowledges can and should have 

traction for decision-makers and how to frame such knowledges in a way that 

they are useful but not misused. If this interpretation is correct, it presents a 

highly social manner of making meaning out of complex science through 

stabilising its objects iteratively and reflectively. The dangers relating to 

incongruent epistemic framings of boundary objects are attended to socially 

among climate risk technologists and in the contexts of their interactions with 
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publics. Conceptual extension thus becomes a means of managing translation 

risks among publics and scientists by continually managing the effects of the 

application of boundary objects. 

Summary of the conceptual extension of climate 

For climate risk technologists, and particularly those involved in extension, 

statistical understanding of climatic history combined with the mechanics of 

ENSO are deployed to make scientific climate prediction persuasive among 

agricultural publics. Taken together, these statistical and mechanistic foundations 

of climate prediction form the platform of much extension. I have suggested that 

extending this conceptual climate can be seen through the talk of participants as 

a process of making the boundary objects of climate science useable. Boundary 

objects, such as maps, probabilities, ENSO-states and indices, appeared to be 

constituted by extensionists by balancing the tensions between scientific 

credibility, and the practical salience of information to decision-makers. 

Extensionists participating in this research far from just presenting climate 

prediction, work to create a conceptual climate both for and with agricultural 

publics by making judgements about the balancing of skill through emphasising 

uncertainty, and salience through iterative and careful framing of boundary 

objects, particularly in terms of locality and place. In this sense, the principal 

effort for the extension of a conceptual climate is to make boundary objects of 

seasonal climate prediction that are both meaningful to agricultural publics and 

acceptable to climate scientists. This work, at its best, grounds the honest and 

boring language of probabilities in the life-worlds and historical experience of 

primary producers. Yet, as I have suggested here, it opens up questions about the 

translation risks of reframing technical knowledge such that it is relevant to 

people’s decisions. ‘Making it relevant’ is a story-line that works against the 

grain of another, described in Chapter 6, Section 1, largely among climate 

scientists that ‘better information leads to better decision-making’. However, the 

concept of translation risks also throws into relief the notion of the 

interdependence of the legitimacy, salience and credibility of information for 

potential ‘end-users’. That is, without a conceptualised climate, the boundary 
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objects of climate prediction may well be free-floating, relatively meaningless, 

and so have little traction on either strategic or tactical thinking among primary 

producers. Worse yet, without conceptual extension, these boundary objects 

might be stabilised among primary producers in a form that is completely 

incongruous with the scientists’ understandings. Thereby, they could influence 

decision-making in dangerous ways. I will return to these questions by 

examining how such boundary objects are applied by graziers talk in Part 3. 

I move now to detail the contextual extension of climate prediction, which 

provides further insight into potential translation risks and boundary-ordering in 

the most participative mode of knowledge-making between climate risk 

technologists and agricultural publics. 

6.3: Extending climate variability in context 

In this section I argue that building a contextual climate for agricultural publics 

in general, and for rangelands graziers in particular, involves much more than 

the management of translation risks around particular boundary objects. It 

involves the co-production of knowledges, places and identities. Where the 

conceptual climate furnishes primary producers with a scientific description of 

mechanism and statistical history, thus making some of the boundary objects of 

seasonal climate prediction more meaningful, the contextual climate is an 

integration of seasonal climate prediction with other predictive and descriptive 

tools. This process is usually assisted by systems modelling and social 

technologies, which contextualise climate risk in relation to other farm risks. This 

integration of risk factors at local or farm scale intimately ties the contextual 

climate to places, and to their history. It is through their representation of place 

and history that systems models appear to be deployed as valuable. This value, 

however, is difficult to quantify and tends to rely on primary producers’ own 

estimations of the validity of the model, which in turn is partly mediated by 

climate risk technologists’ performance. 
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As I demonstrate in this section, the extension of a contextual climate involves 

forms of boundary-work which not only reform the ways publics see scientific 

boundary-objects, but can modify discourses in agriculture and identities of 

agricultural publics. Climate risk technologists typically talk and write about the 

process of engagement as iterative, sometimes adaptive, and as being an ongoing 

conversation, often facilitated around modelling technologies, the functioning of 

agro-ecosystems in the context of markets, climate, aspirations, attitudes, 

knowledge, management skills, and risk. It is a process of renovating conceptions 

of management, ideally among both graziers and researchers, through a dialogue 

about the functioning of ecological, economic, and climatic systems together. 

Through this dialogue, scientists hold qualified hopes for long-term increase in 

economic returns alongside improved natural resource management outcomes. 

Thus, the rhetoric of contextual applications of climate prediction is driven by 

mutual benefit: the private incentive of profit and the public good of 

environmental management are both obligatory elements. Yet, as I detail, a less 

examined implicit aspiration of such programs is the replacement, or at least 

augmentation, of graziers’ current ways of knowing with more scientistic ways 

of understanding biophysical systems, principally via monitoring and modelling. 

Such an epistemic shift has not progressed far in the rangeland study areas 

where substantial cultural, geographic, and – as I will argue in Part 3 – epistemic 

distance separates researchers from the people who maintain and transform 

these ecological systems. Yet, where graziers and researchers do meet, there are 

distinct signs in the talk of the latter that their knowledge-making processes are 

broadening to be inclusive of epistemic difference. At the end of this section, I 

focus on how such engagement is conveyed by systems researchers at interview 

and in their literature. 

Extending systems for managing climate risk 

The ‘need’ for systems approaches in order to improve property-scale 

management of climate risk was a dominant narrative among participants, and a 

repeated theme in the literature (e.g. McKeon et al. 1990; Hammer et al. 2000; 

Nelson et al. 2002; Carberry et al. 2002; Hansen 2002; Meinke and Stone 2005). 
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The argument for a research focus on contextual approaches to climate 

variability, above and beyond the extension of conceptual climate information, is 

perhaps most succinctly summed up by Hammer et al. (2001:531): ‚the leap 

directly from a seasonal forecast to a decision is too great to be done (well) 

intuitively‛. In preliminary terms, the argument is that, people do not deal well 

with probabilities and that the integration of large amounts of complex 

information is better done by good systems models than by people. The impacts 

of climate variability are thus seen as most usefully integrated with other factors 

before they can be of full benefit to decision-makers. This argument props up the 

broader claim that climate information on its own has no (or only very limited) 

value, and that value to agricultural decision-makers becomes apparent largely 

through adding further dimensions to the climate information by integrating it 

with systems models (e.g. Hammer et al. 2001; Meinke and Stone 2005). In the 

application of such models, Meinke and Stone (2005:223) argue that ‚causes, 

choices and consequences must be clearly outlined and quantified‛ in order to 

facilitate better decision-making, though not simply by providing numbers to 

land managers. As I will demonstrate in this section, the extension of contextual 

climate prediction is as much about building trust in models and scientists as it is 

about the application of modelling technologies in decision-making. 

The importance of the manner in which extension proceeds is as important, 

perhaps even more important, than the content provided and generated. As 

Stone (1995:31) notes, in seasonal climate prediction workshops many producers 

had ’So what?’ questions after they had initially been introduced to the concepts 

of ENSO and climate variability. These sorts of questions related to how forecasts 

can be applied and, for Stone, ‚highlighted the need for participative, follow-up 

processes if an effective research, development and education system involving 

climate forecasts for rural producers is to be initiated‛ (Stone 1995:31). This 

approach of following up initial conceptual work is seen as highly contextual 

work of developing a ‚common language‛ (p.34) among researchers and 

particular primary producers with whom they are engaged. Stone’s assertion that 

people delivering forecasts need to have a ‚foot in both camps‛ (p.34) extends 
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the role of the forecast provider to someone with ‚a thorough working 

knowledge of the whole integrated modelling system (including the climate 

system) together with an ability to understand the producers’ pre-existing 

farming management models‛ (p.34). The person doing contextual extension, 

then, must work many boundaries at once, the most important of them being the 

epistemic boundaries among disciplines (e.g. agricultural systems science and 

climate science) and cultures (e.g. scientific and agricultural).  

This sort of approach to engaging primary producers with integrated systems 

models is most often applied to the intensive cropping regions where the signal 

from ENSO is strongest, particularly in the northern grains belt of Queensland. In 

the sparsely populated and varied rangelands, the approach is confounded by a 

variety of factors. There is substantially less investment in R,D&E than in more 

productive agricultural systems. Also, the pastoral industry of semi-arid areas is 

mostly oriented to maintaining self-replacing flocks of sheep or herds of cattle, 

and so there is a great deal of ‘memory in the system’ which makes the future 

resource condition highly contingent on the decisions made in the present and 

the past; more so than cropping operations, which can ‘reset’ themselves on 

shorter timescales. Along with low levels of interaction between pastoralists and 

technical advisers and the tendency of rangeland graziers not to maintain 

detailed records (e.g. Ison 2000), the issues above are a major challenge to 

meaningful contextual engagement between scientists and rangeland managers. 

Nonetheless, a handful of researchers have been attempting to develop linkages 

between systems approaches and rangeland management practices. The 

substantive thrust of this endeavour is reflected in the more abundant 

participatory research in cropping systems. Thus, before pursuing the ways 

systems researchers have attempted to contextualise climate prediction for 

rangelands graziers, it is informative to consider the recent application of 

systems approaches to agronomic decision-making. In particular, in examining 

boundary-ordering between scientists and publics, a large scale Australian 

participative systems modelling project, FARMSCAPE (Carberry et al. 2002) 

presents an interesting example of how researchers reconfigured simulation 
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models into a form of virtual experiential learning for farmers, and how this type 

of engagement may have served to transform the knowledges and perhaps 

cultures of the farmers and the researchers.  

Making experiments into experience 

FARMSCAPE was a long term study conducted by the Agricultural Production 

Systems Research Unit (APSRU) through the 1990s and early 2000s35. The goal 

was to assess the means by which simulation modelling of crop production in the 

northern grains belt of Queensland might be an applicable tool to help farmers 

manage their systems and, if so, how such simulation-based technology might be 

delivered cost effectively. The evaluation of the project in the mid to late 1990s 

recorded that the biggest benefit reported by farmers in evaluations of the 

FARMSCAPE cropping projects was the replacement of gut feel and general 

concepts with locally relevant data and simulations which allowed for farmers to 

experiment without taking risks (Carberry et al. 2002). Thus it would appear, at 

least from the evaluation, that these particular farmers were pleased to move 

beyond their former knowledge of their cropping operation. Quoting a local 

farmer, Carberry et al. (2002:152) point to how the dialogue paradigm of 

engagement brings systems science to the fore of a risk perspective: ‚A few years 

ago I may have taken a gamble, but today, no way. We’re getting a better 

understanding of the science behind these computer models and it’s giving us 

confidence to make decisions using the information. We’re getting a handle on 

the situation rather than functioning on gut feeling.‛ 

The indication in the previous statement is that the farmer is ‘getting a handle on 

the situation’, something more real than a ‘gut feeling’, which points to 

credibility building in process. Such a process is something Carberry et al. (2002) 

                                                      

35 APSRU is a joint venture of the CSIRO, the Queensland Government and the 

University of Queensland. FARMSCAPE is also an acronym: Farmers’, Advisors’, 

Researchers’, Monitoring, Simulation, Communication And Performance Evaluation. 
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emphasise in their account of how farmers came to apply the agricultural 

simulation, APSIM, to decision-making. Models do not have credibility of their 

own. To demonstrate the credibility of the model, Carberry et al. (2002:164) 

acknowledge that, at the outset of the project ‚virtually every participating 

farmer and adviser was very sceptical about models and DSS being relevant to 

farm management‛. They point to two things that appear simultaneously 

necessary to assuage such scepticism: the model must be demonstrated to 

represent local agronomic history adequately for farmers, and the model must be 

transparent enough to reveal, at least partially, the way it integrates diverse 

variables in simulating agricultural production. Once again, history and 

mechanism are critical for making models meaningful. In STS terms, the model 

must be wrought credible through farmers ‘witnessing’ (Shapin and Shaffer 

1985) its representations of history and through the opening up of the model’s 

black boxes (Latour 1987) to adequately reveal the assumptions and processes by 

which scientists put them together in the first place. Meinke and Stone (2005:233) 

also argue that the application of models requires that users have a familiarity 

with them: 

Model performance does not only depend on scientific and technical aspects 

of the model but also on the users' experience and skill < all models require 

a substantial learning curve for individual users, before they can be applied 

appropriately. 

Poorly mediated, models appear like guns in the wrong hands, or introduced 

organisms that could become invasive, as Meinke and Stone (2005:233-4) infer: 

Due to modern user-interfaces these modelling platforms are easy to use and 

it is therefore tempting to assume that the conduct of agricultural simulation 

analyses is a low-cost and straightforward exercise. Unfortunately, we 

encounter evidence of inappropriate model use far too frequently, which 

highlights the need for substantial and adequate user training. Further, 

many climate applications do not rely on straightforward simulations, but 

require modifications to the model that can only be implemented by highly 

skilled staff who are intimately familiar with the development pathway of 

the model in question. 

Rather than formal validation, which is a problematic concept for simulation 

modelling (Oreskes et al. 1994), models are made salient to primary producers 
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through their ability to produce realistic hindcasts and forecasts (Meinke and 

Stone 2005). The cautious systems modeller must ensure that the model is not 

being inappropriately initialised or modified and that model outputs are not 

‘trawled’ for the most desired outcomes. These concerns are all the more pressing 

because the model is evaluated by potential users via inscriptions, such as graphs 

of modelled yields against measured historical yields. For participants, these 

forms of inscription become ‘obligatory passage points’ (Latour 1987) by which 

the model is evaluated by potential users. If the model can answer questions and 

represent the past adequately enough for the primary producer, it may shift from 

an esoteric descriptive device to practically useful technology (Meinke and Stone 

2005). In the latter mode, what were modelling experiments can become 

opportunities for learning about systems through experiencing them virtually. By 

modifying plant genotypes, the environmental characteristics and management, 

so the argument goes, farmers start to reflect on the possibilities of doing things 

in different ways. The simulated farm begets virtual experience through 

modelling experiments. Yet part of this process is the presentation of the scientist 

that works to legitimate the model, to argue for the salience of its outputs, to 

buttress its credibility, to perform its skill, and to help primary producers up the 

‘learning curve’ (Ridge and Cox 2001). Once the ‘learning curve’ has been 

climbed and the model made sufficiently legitimate, credible and salient, the 

transaction costs of the modelling experiments are negligible compared to the 

economic risk associated with real, on-farm experiments over a considerable 

number of seasons (Carberry et al. 2002; Meinke et al. 2006).  

Through discussion, useful outputs, inputs and experiments are negotiated 

among farmers, advisers and researchers. Farmers can then reproduce their farm 

as a virtual experimental system as well as a place where such virtual 

experiments can be empirically grounded. The models require this 

transformation of the farm into a digital space through monitoring and 

measuring. Thus, from a lay perspective, if not a scientific one, the model can be 

validated locally. By this process primary producers create the prerequisite data 

to drive the models in particular local conditions, and to make them more salient, 
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credible and legitimate to local farming cultures. Their investment in the 

collection of data for use in simulation models places them on the ontological 

edges of agricultural systems science. That is, for the purposes of engaging with 

the model, they must be equipped with the necessary data and be versant in their 

meaning. They must give their paddocks a numerical form such that they can be 

manipulated in the virtual world of the model. Thus, through the work of 

farmers in quantifying their operation in terms of the model requirements, the 

model becomes competent in the dialogical reconstruction of the farmer’s world. 

Farmers, it would appear, thus become more comfortable and competent to work 

within the epistemic constraints of the model. Whether they end up shifting their 

own view of the production system to become more congruent with that of the 

scientists, or abandon old ways of observing and interpreting in favour of new 

ways of monitoring and modelling is a question that is addressed later. In 

unpacking this question, it is useful to look at who, among primary producers, is 

engaged with systems modelling. 

Epistemic congruence and segmentation of agricultural publics 

Only a specific and relatively small cohort of farmers and graziers are closely 

engaged with systems modelling. They are usually described by systems 

sceintists as the top farmers, the top five percent, the top ten percent, the ‘techy-

blokes’. There remained larger cohorts who recurred in the talk of researchers as 

harder to reach, often as more recalcitrant to scientific approaches. This larger 

cohort was mostly left nameless, or referred to in contradistinction to the 

engaged minority. In the talk of participants, the techy blokes appeared to have a 

scientific predisposition which is associated with good management, often 

because it renders decision-making on the basis of measurement and calculation 

rather than memory or gut feel. Nonetheless, Carberry et al. (2002:163) argued 

that in their case it was not the scientists who sought out ‚the most successful 

farmers‛, but the other way around. Furthermore, they argued (p.163) that ‚it 

was natural for us to explore a role for simulation with those farmers most likely 

to see its value, at least as a starting point‛. It makes sense that knowledge would 

travel faster across a relatively narrow epistemic or cultural boundary than a 
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wider one, and thus that adoption is greater and easier to achieve when two 

groups or individuals start with more congruent technological frames (Vanclay 

and Lawrence 1995).  

This engagement with the easiest farmers to work with is somewhat problematic. 

In fact, the segmentation of the primary producers into the ‘top farmers’ and the 

‘others’ is questionable for a number of reasons. As Vanclay and Lawrence (1995) 

point out, this terminology explicitly patronises the comparatively ‘poor’ 

farmers, who are often driven by an economic imperative to try to get more 

returns from a lower area or quality of land than their ‘top’ counterparts. Also, 

the idea of that ‘top-farmers’ lead and others follow suggests that there is only 

one group of so-called opinion-leaders in a given agricultural community 

(Leeuwis 2004). Such arguments underpin the policy of Land & Water Australia 

(2005:18), the core research funding body for agricultural R,D&E, which 

identifies ‚*l+eading land managers – early adopters who lead by example‛ as an 

important target/participant group for the projects they fund. Yet, top farmers are 

often able to implement innovation that, for others, has too high transaction or 

financial costs, and so developing knowledges and practices with them alone 

may lead to inaccessible forms of management for most. This diffusionist 

approach also assumes epistemic flatness among agricultural publics.  

Technologies of participation and social learning 

As climate risk technologists have engaged with agricultural publics, they appear 

increasingly alive to diversity among decision-makers. The awareness of 

diversity among agricultural systems researchers is reflected in a changing 

conceptualisation of the connective elements between scientists and agricultural 

publics. For instance, the view that modelling technologies contribute more to 

communicative rationalities than to calculative rationality (Habermas 1984) is 

evident in the shift from ‘decision support systems’ to ‘discussion support 

systems’ (Nelson et al. 2002). The shift to a ‘dialogue paradigm’ (McCown 2001), 

or to ‘action learning cycles’ (Stafford Smith et al. 1998), or to the integration of 

hard systems modelling with soft systems approaches (Hammer, 2000 #234, after 
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Checkland 1983) is part of a broader shift in extension (and education) discourse 

towards an emphasis on participative social learning (see Chapter 2, Section 1). 

The shift towards social learning might be considered as a paradigm shift by 

which the knowledge work of R,D&E becomes an inseparable, cyclical, 

continuous and reflective process of learning among researchers and agricultural 

publics. For instance, in describing his conception of decision support, one 

systems researcher allowed that participative research was about finding 

linkages between knowledges and the enigma of decision-making: 

I was really trying to think of a decision support system as the holistic 

process of engaging people in feeling like they needed to make a decision, or 

actually finding out whether they needed to at all. If they did, helping them 

think about how they might, and recognising that different people have very 

different approaches and capacity to absorb different types of approaches to 

this. So some people are only at the stage of just needing to be excited into 

the possibility that there's a decision to be made. Others are a long way 

down the track and know exactly what the decision is, and they really want 

quite technical responses to it. And cutting across all of that, some people 

just want to talk about it, and will never put pen to paper, or whatever, and 

so you need real rules of thumb and things you can just transmit like that 

[clicks fingers]. Other people want to engage with other human beings and 

do it in a workshop sort of situation. There's still others that don't like doing 

that and want to sit privately and do it on paper, and still others might do 

that, but are happy to actually get on to a computer. And so the idea that 

you have a computer decision support system as the only output was 

stupid. That's just one tool in a pantheon of things which altogether can 

actually contribute to this decision-making process (R10). 

It is through developing an understanding of what propels human choice that 

climate risk technologists appear to have made some sense of the diverse 

conditions of decision-making among publics. The technologies available and 

useful to applications researchers are not simply models and computers but a raft 

of social technologies. These do not so much work to create new understandings 

of plant and animal productivity and variability from a systems perspective; 

rather, in a different register, they renovate conceptions of what it means to be a 

good manager – or for that matter, a good systems researcher. In this sense, 

where technological innovation in climate risk management is seen as potentially 

reforming decision-making, the associated social technologies appear to be seen 

as reforming identities, social relations, discourses and practices of primary 

producers and scientists. This understanding stems from engagement with the 
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life-worlds of agricultural publics. That is, in engaging with primary producers 

researchers appear to have become more attuned to the complexity of socio-

environmental interactions that contextualise decision-making among the 

diversity of these agricultural publics.  

Such reflections appear to have led some climate risk technologists to reform 

their own sense of what can and should be done. In the quote above, the framing 

of diversity is particularly centred on epistemology and identity. Both can 

become measures by which people might test their own mettle, or by which 

governments might conduct their subjectivities (Dean 1999). That is, in engaging 

with agricultural publics, not just in terms of what they know but in terms of 

how they go about knowing, this participant is beginning to reframe the 

problems of engagement. Scientists must no longer just say things in diverse 

ways so that different people can understand them, but need to build diverse 

social technologies that allow people with different ways of knowing to start to 

engage with scientific knowledge through scientists themselves. Through 

producing processes that appear to work, the process reforms the identities of 

both scientists and agricultural publics, and the relations among them. There is a 

co-production of action, identity and meaning across these communities. 

This conception of participative research as extension, and extension as co-

production, unfortunately, does not readily give itself to the dominant model of 

commercialisation of research outputs. It was repeatedly noted in interviews, for 

example, that beyond the initial participatory application of systems models as 

research projects, the human and financial resources to continue extension of 

these models and processes was extremely limited. Models and software require 

frequent updates. Moreover, substantial inter-disciplinary learning is required to 

mediate model outputs and thus facilitate the boundaries of what models can 

and cannot do. It was frequently observed, for instance, that the government and 

private extensionists, systems modellers expected to be their primary audience, 

were not as well-equipped to understand the basis of the modelling as many 

farmers and graziers were. For several participants, the legacy of projects was the 

substantial learning stemming from the project itself. The hoped-for uptake of the 
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systems by private industry generally failed; the most common reason given for 

this was simply lack of ongoing resources. 

The invigoration of participative approaches of generating applications science 

for agriculture has shifted the construction of practices and identities of both 

participating researchers and primary producers. There is a growing awareness 

that it is imperative for researchers and policy-makers to envisage themselves as 

part of the complex adaptive systems in which they intervene (Stafford Smith 

2003). Taking this view, the broad system is seen as a contingent experimental 

space, in which learning is required in order to adapt to changing circumstances 

and surprises. Some climate risk technologists have argued that institutions and 

governance structures need to be made adaptive such that they can shift to 

respond to emergent socio-environmental phenomena at various scales (Stafford 

Smith 2003, Nelson, 2008 #796). As it were, by trying to open up natural systems, 

biophysical systems modellers have repeatedly been drawn to the social, political 

and economic contexts in which their work can be applied in decision-making. In 

turn, they find themselves grappling with questions about making the best of 

difficult institutional and political situations. Such participants frequently talked 

about the structures which dictate that their attention span on any given issue is 

short, and the reporting and accounting for research is increasingly demanding. 

As I explore next, in relation to this sort of research-cum-extension in the 

rangelands, the questions of how to proceed are driven by the polity of the day 

and the way scientists maintain the boundaries of their own research domain and 

position themselves as politically relevant. 

Positioning a contextual climate in the rangelands  

The complexity of the rangelands is apparent at many levels. At a biological 

level, the diversity of the soils, plants and climates that comprise the rangelands 

present a challenge for systems modellers to account for these various forms of 

heterogeneity at different temporal and spatial scales. The variety of 

management options available to graziers, particularly in terms of managing the 

total grazing pressure, makes the modelling of ecological and economic 
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consequences of decisions more demanding than it is for more homogeneous 

cropping systems. The problems of acquiring data to initialise and validate 

models are reflected in an understanding that any local conditions are not simply 

a reflection of recent seasonal rainfall patterns but are a culmination of the 

interaction of climatic conditions, management and other influences over a much 

longer period. For example, a property that has been maintained with low 

stocking rates for many years often enters a dry period with greater cover of so-

called ‘desirable perennials’ – shrubs and grasses that are palatable to herbivores. 

Some rangeland scientists have adopted simulation studies to try to understand 

the relative merits of different stocking strategies: high and variable stocking 

rates based on feed availability and/or climate forecasts or low and more constant 

stocking rates ( e.g. Stafford Smith and Foran 1988; Buxton and Stafford Smith 

1996; McKeon et al. 1998; Stafford Smith et al. 2000; O’Reagain et al. 2003). This 

work can be very generally summed up as attempting to quantify, via simulation 

modelling, the productive and ecological impacts of different stocking strategies 

in relation to historical climate variability, both ENSO related and otherwise (see 

Chapter 2).  

Such simulation research is situated at the boundary between public and private 

good and is presented largely as a tool for informing policy and taxation 

instruments, drought policy and incentives towards what is deemed appropriate 

management, or regulations against inappropriate management ( e.g. Stafford 

Smith 2003). The participative mode of simulation modelling, locally, regionally 

and across the nation, provides scientists with understandings of how graziers 

might act in their own interests and against the public interest. It is this form of 

knowledge-making, usually framed for graziers as attempts to help them make 

better decisions, which cumulatively provides rangeland scientists with an 

understanding of the socio-environmental system, and how it might be 

manipulated via instruments of government, at a distance (viz. Dean 1999; 

O'Malley 2000).  

That said, rangeland scientists often expressed a desire to build learning societies 

in the rangelands as well, and their commitment to the people and places of the 
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rangelands was often palpable. For instance, some participants worked for 

agencies that precluded them from engaging in extension. These participants 

argued that the delineation between extension and research was a false 

dichotomy and so blurred the boundaries of what was institutionally 

permissible. They were interested in developing resilience within the social and 

ecological systems of the rangelands. However, they often framed their own 

research as being hamstrung by the structural imperatives of their agencies. That 

is, an apparent commitment to developing learning societies by engaging with 

publics was often shrouded by the day to day work of justifying scientific 

programs within the polity of the day. In many instances, researchers spoke 

against the short-term projects within which much of their research was 

conducted, and the brief attention spans of governments. Operating within the 

prevailing political timeframes was described as a challenge to maintain a 

research focus in spite of the changing political landscape in which climate 

research went in and out of fashion with the rains, as per the hydro-illogical cycle 

(Figure 2.1): 

We should be doing a 10-year field trial of low stocking rate, high stocking 

rate, and changing stock with seasonal forecasts. We should invest in that 

sort of thing now as the definitive production statistics with industry, to 

show that this stuff works – irrefutably works. And here is the property with 

the replicate statistics using this stuff to prove it. Here is your production 

statistics, here is your environmental audit of the property < there’s your 

greenhouse numbers. And we don't have it because they keep chopping and 

changing. So in the climate game we're continually having to reinvent and 

restate our case to governments, to restate our case to managers, to restate 

our case to new departments (R28). 

In such a polity, the public/private good science of extending the contextual 

climate must be carefully positioned in relation to the interests of the government 

of the day. Some researchers talked of justifying their research programs while 

trying to pick the next big issues, using the predictive skill of models to pre-empt 

political demands and find favour with governments again, and thus be able to 

pursue the pieces to the great puzzle of balancing public and private goods in the 

variable rangelands. Roger Stone, described his very engagement with primary 

producers as (among other things) a means of maintaining political favour. 
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Indeterminacy in the socio-political networks implies that the impacts of 

speaking can have far reaching consequences: 

I remember one talk < I drove for 4 or 5 hours to get there. Nine people 

were there. Under a tree, chewing the grass. It's a funny thing to drive that 

far for that. But they were so appreciative that I had just driven for 4 or 5 

hours to speak to them. And this guy happened to be a friend of the Premier. 

And he said *to the Premier+: ‚This is bloody good, keep this going‛. So that 

had an amazing flow-on effect, to keep my little group going, my group of 

nine or something. The whole area suddenly took on a new momentum. So 

you never knock back – you always go that extra mile – you always talk to 

any sort of group – even though you prefer the high-tech groups < because 

they were very good and quick on understanding this stuff. 

In short, extending the contextual climate in the rangelands is itself 

contextualised by the position and the positioning of the scientists trying to 

achieve it, within the polity of the day. Nevertheless, the work that goes on 

among scientists and agricultural publics appears to be gradually changing the 

cultures, practices and identities of the scientists involved.  

Summary of contextual extension of climate 

The contextual climate tends to focus on questions relating to places, rather than 

regions. Unlike the conceptual climate, in which boundary objects must be made 

salient through statistical histories and often across the nation via maps, the 

contextual climate can be embedded in lived experience of place via 

experimenting with the multiple potential histories of a place. At its most 

effective, according to participants, dialogue with simulation creates a form of 

virtual experience. However, achieving such a result requires substantial 

resources that are not just technical and economic. They are also social in that 

they rely on appropriate performance and representation of all manner of things, 

including identities, relationships and practices. At best, these diverse 

technologies come together to encourage the recognition (and alignment) of 

interests and knowledges, as well as meanings and identities, across boundaries.  

It would appear in the rangelands that the heterogeneity of landscapes, 

management options and the balancing of profit and long-term ecological health 

of ecosystems combine with the vast expanses and sparse population to create a 
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situation in which scientific intervention and extension must rely on building and 

maintaining relationships of trust between scientists and graziers. This relational 

outcome of participative research remains poorly examined as an element in the 

evaluation of participative research and its legacy. The short attention span of 

projects and agencies, however, which operate at political timeframes rather than 

those of scientists and graziers, clearly delimits the ability of scientists to pursue 

the ongoing engagement that would form the basis of their ideal of co-learning. I 

argued in this section that, for some participants at least, such co-learning is the 

basis of the co-production of knowledge, identities and the socio-cultural 

relations that in turn underpin learning societies and the biophysical outcomes 

which provide both private and public goods. 

6.4: Conclusion – evaluating the conceptual, contextual 

and discursive extension of climate risk 

Climate prediction and related applications are different to much of the 

knowledge and technology that is developed by science for agricultural use. 

Many of the participants in this research described their brand of knowledge as 

being much less determinate, less linear, and less easily tested by agricultural 

publics than other forms of scientific knowledge extended to agriculture. These 

issues tended to be linked to the difficulties in conveying the meaning of 

probabilities. What I have described in this chapter draws a much more complex 

picture of extending climate. I have detailed the diverse narrative-elements that 

climate risk technologists used to explain how they position their form of 

knowledge such that the signal and noise travel together.  

In brief, I have suggested that the ways these scientists talk about their 

engagement with agricultural publics can be usefully understood in relation to 

three distinct modes of extension – discursive, conceptual and conceptual. While 

there are certainly hybrid forms of extension that obscure the distinctions 

between these modes of extension, they nonetheless serve as meaningful 

categories with which to consider the extension of scientific climate knowledge. 
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These modes of extension diverge in how they constitute the role of scientific 

intervention in agricultural practice. Each requires substantial and varied 

boundary-work to manage the translation risks associated with it. To put it 

another way, containing uncertainty in terms that are as ‘simple as possible’ 

turns out to be anything but simple. The modes of extension can now be 

summarised in terms of their constitutions of scientific intervention, as well as 

the content and various technologies associated with them, their potential effects, 

translation risks and benefits (Figure 6.1). 

At a discursive level, the influence of ENSO (and other phenomena that arguably 

make the climate more predictable) on decision-makers is seen as predicated, at 

least partially, by the production of personalities, trust and meaningful narratives 

or a phraseology of climate variability that gel with iconic and symbolic 

language. In this mode of mass extension of climate science, the boundary objects 

of climate prediction become objects that require constant attention in order to 

maintain their stability while not overemphasising predictability.  

The conceptual knowledge of climate variability places the onus on primary 

producers to interpret and integrate scientific climate information with their own 

contextual and placed knowledges in order to make strategic or tactical decisions. 

Importantly, the conceptual climate is built through local histories, albeit 

statistical histories of climatology that stabilise the boundary objects of climate 

prediction in relation to specific localities. Yet the engagement between various 

agricultural publics and climate risk technologists through the process of 

conceptual extension also allows for the reflexive development of the narratives 

of climate that underpin discursive extension. 
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Figure 6.1. Typification of the characteristics of the three modes of climate extension as developed in this chapter to detail the forms of translation risk 

that accompany different methods of extending climate.  

Mode of 

Extension

Form of 

intervention

Role of 

agricultural 

publics

Technical 

complexity 

Number of 

people 

engaged

Publics appear to gain
Extension requirements of 

researchers
Translation risks Potential benefits

Discursive Rhetorical

Interprets 

representation 

and performance

Low Many

A 'feel' for climate variability 

drivers and predictability. A 

sense of who is a good 

representative of cliamte 

variability and who 

understands their 

predicament in relation to 

climate.

Ability to succinctly perform identities of 

and relations with audience at the same 

time as representing climate variability 

and predictability through effective 

metaphors and signs.

Overemphasises boundary-objects as 

signs, the meaning of which can be easy 

to mistranslate. Scientists rather than 

science gain credibility. Permance of 

public identities may backfire unless at 

local or regional scales with which 

cliamte representative is very familiar. 

Allows for widereaching extension of  a 

'feel' for the Australian cliamte that 

scientists have gained through their 

research. Success depends on the 

proximity of researchers to potential 

users of information, because it 

requirees their performance of this 

proximity. Thus, leads emphasises the 

need for close engagement. 

Conceptual Didactic

Develops 

understanding of 

climatology 

(statistical and 

mechanistic)

Moderate Few

Basic scientific understanding 

of weather and climate as it 

affects their productivity and 

life. Familiarity with boundary 

objects and some ability to 

interpret their meaning

Ability to engage small groups and 

represent climatic history and 

mechanism such that it  is relevant 

considerations in decision-making

Creates meaning of boundary-objects 

and can unwittingly encourage do-it-

yourself interpretation of signals or 

patterns, by-passing forecast systems, 

especially where engagement is 

sporadic or one-off. 

Can lead to good understanding of 

boundary objects in public domain. 

Iterative engagement builds technical 

understanding among publics, and socio-

cultural linkages among scientists and 

publics. Can generate trust and 

reciprocity. 

Contextual Co-learning

Becomes part of 

socio-technical 

network of agro-

climatic modelling

High Very Few

Transformation of relations 

with scientific understanding 

of their 'system' and 

renovation of the relationship 

between experience and 

experiment. Connection with  

boundary objects, and an 

extended lay-scientific  

community of practice.

Ability to link diverse technical and social 

aspects of productivity, profitability, 

sustainability, climate variability, decision-

making, and identities; including ability to 

run and modify models for different 

contexts and interpret model outputs.

Risks engaging with only one cohort of 

technically literate agricultural publics 

and thus not broadening ways of 

knowing. Instead can create allignment 

among scientists and a particular cohort 

of technically-oriented primary 

producers, leading to marginalisation of 

other ways of knowing, and agricultural 

knoweldges.

Can result in to extended communites of 

practice across disciplines and sectors. 

Builds socio-technical allignment among 

publics and scientists. Generates ability 

for publics and sceintists to respectively 

represent each other in their own 

epistemic communities. Leads to co-

learning, and if continued to more 

adaptive  societies. 
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The contextual extension of climate prediction makes the conceptual climate 

appear somewhat dangerous because it leaves boundary objects to be interpreted 

by lay actors and integrated with diverse other factors in ways that rely on 

intuition or gut feel. In the contextual mode, this work of integration is mediated 

by systems models which are embedded in group dialogue and convened by 

trained experts. Thus, individual assessments are informed directly by 

engagement with simulated assessments as well as peer and scientifically 

mediated deconstructions thereof. In this process, places are made virtual and 

become the subject of modelling experiments which can be learnt from in a quasi-

experiential fashion. This is potentially such a dramatic shift in the way farmers 

constitute their learning that it may shift identities, yet it also transforms 

researchers – they are, after all, conducting much grander socio-environmental 

experiments.  

All these forms of extension of climate knowledges, in various ways, allow 

knowledge to be placed. Discursive extension, for example, colloquialises climate 

and thus re-expresses the technical in terms of local idiom. Conceptual climate 

attaches to boundary objects to histories that have been experienced or are part of 

the social memory. The contextual climate, by far the most complex rendering of 

climate, reconstitutes places in relation to climate and an array of other factors 

through building socio-technical networks which can not only influence 

decisions, but identities, discourses and relations among agricultural publics and 

scientists.  

Finally, this chapter has direct bearing on debates about whether governments 

should or should not fund public extension. The existence of effective networks 

among scientists and publics that allow for each to understand and contextualise 

the work of the others is a substantial, though often neglected, public good. I 

have argued that such reciprocal networks, built largely through the three modes 

of extension, produce knowledges, discourses and technologies that iteratively 

move towards being balanced in terms of their salience, credibility and 

legitimacy. Some participants in this research have developed a commitment to 

participative knowledge-making after this fashion, yet their efforts towards its 
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generation are largely constrained by the short-term nature of projects and the 

absence of stable boundary organisations which link the various camps of publics 

and scientists. These constraints inhibit the development of a nexus between 

research and extension. Such extension does not serve just as a mechanism for 

the delivery of scientific knowledge to primary producers, but rather as a means 

of mediating, convening and translating knowledges, including legitimate ways 

of representing and performing knowledges, across the various boundaries 

between scientists and publics (Guston 2001; Cash et al. 2003; Cash and Buizer 

2005). 
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The fence effect: Buffel grass looks very different one week after rain on different 

sides of a fence near Cunnamulla, Queensland. 
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Chapter 7  – Methods two: engaging with graziers 

 Chapter 4 set the scene for analyses of the interviews with researchers.  This 

chapter does the same for the interpretation of the grazier interviews.  Here, I 

describe how I set about sampling, recording and analysing the diverse contexts 

and contents of graziers’ talk about their knowledge-making and decision-

making, particularly with regard to climate variability, risk and place.  

Defining the study areas 

The three study areas were selected with an eye to providing insights into the 

diverse conditions by which graziers make sense of seasonal climate variability 

and climate prediction. Selection of these areas was decided by consideration of 

aspects of industry, identity, annual rainfall, inter-annual rainfall variability, 

seasonality, ENSO impact, jurisdiction, and accessibility.  

The extensive pastoral zone was targeted as the general region of interest, in part 

because the inter-annual rainfall variability in this area is so high (see Figure 7.1). 

It is a broad area in which grazing prevails as the dominant land-use. Moreover, 

grazing in the rangelands requires that managers adapt to ecological conditions 

such that they can maintain the productivity of the native vegetation, rather than 

replacing the existing vegetation with introduced species36. This imperative 

implies a degree of understanding of highly localised ecological conditions and 

thus local and inter-generational knowledge was expected to be an important 

aspect of graziers’ decision-making. 

From a socio-cultural perspective, graziers are often mythologised in public 

narratives and have an important role in relation to the Australian pre-

                                                      

36 Although, there are many graziers who have transformed the rangeland ecology by 

introducing exotic perennials, especially Buffel Grass. 
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occupation with national identity (Chapter 2, Section 2). This study investigates 

how rangeland graziers talked about themselves in their own terms and in 

relation to persistent mythologies and the shifting environments in which they 

live and work.  

The study areas, I determined, should have comparable annual rainfall and 

annual rainfall variability, and furthermore, the rainfall variability would be 

similarly influenced by ENSO. I examined maps of annual rainfall (Figure 7.3) 

and inter-annual rainfall variability (Figure 7.1) and the regional strength of 

ENSO signals in relation to precipitation (Figure 7.2). Looking at these maps 

together, I settled on the eastern edge of the pastoral zone as the broad study 

region. Along this north-south transect, there was substantial variation in the 

seasonality of rainfall. In the south, rainfall is winter-dominant, influenced 

largely by frontal systems and cut-off low pressure systems. In the north, the 

influence of monsoonal troughs, cyclonic systems and other tropical features 

creates distinct wet and dry seasons. In the middle, the rainfall is less seasonal, in 

some places apparently aseasonal. The seasonality of rainfall can be taken, in 

conjunction with the temporal influence of ENSO, as an important component of 

the predictability in different areas.  
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Figure 7.1. Map of Australian annual rainfall variability (source map: ABoM 

2006b) 

The final considerations for selecting the study areas related to jurisdiction and 

accessibility. It was clear from the literature that the Queensland Government 

had invested substantially in climate prediction, whereas for the New South 

Wales Government climate prediction was a relatively small area of R,D&E. I 

decided to select two areas well inside each of the state borders and one area that 

crossed the border. The positions of these areas were related to accessibility; 

specifically to townships from which I could recruit participants, conduct 

contextual historical research and provision myself for the fieldwork. Finally, I 

drew a rough circle of circa 100 kilometres in radius around the townships of 

Longreach in Queensland and Hillston in New South Wales, and between the 

towns of Cunnamulla and Bourke which lie approximately the 100 kilometres 

respectively on either side of the Queensland-New South Wales border (see 

Figure 7.3).  
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Figure 7.1. Percentage of years with more than average rainfall (1st April to 

31st March) for three year types: a) ‘El Niño’; b) ‘neutral’; c) La Niña. Years are 

classified by average June to November SOI: El Niño (29 years) SOI ≤ -5.5; 

neutral (59 years)  -5 < SOI* < 5.5; La Niña (25 years) SOI* ≥ 5.5. Reproduced 

from McKeon et al. (2004:38). 
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Figure 7.3. The location of the three rangeland study areas over-layered on a 

map of annual average rainfall (source map: ABoM 2006a). 

To understand knowledges and decision-making among grazier participants, the 

following section provides a brief account of the landscapes of the three study 

areas, in particular their seasonality, and productivity.  

Longreach 

The Longreach area predominantly comprises black and brown cracking clays 

supporting Mitchell Grass. These soils are among the most stable, rich and 

resilient in the rangelands. They are so heavy that water and wind erosion are 

not generally an issue. A substantial portion of the area in the vicinity of the 

Thompson, Aramac and Barcoo Rivers is relatively rich ‘river’ or ‘flood country’, 
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alluvial plains which are periodically inundated. River country responds to 

heavy rainfall and to flood events, creating possibilities to generate fodder from 

rainfall not directly above the property. Flood country is seen as a substantial 

asset to graziers. Another asset is the small tracts of Mulga (Acacia aneura) which 

can be used as fodder during drought. However, this source of fodder is more 

prevalent in the Warrego area (discussed shortly). 

Wool growing has been the mainstay in the Longreach area since white 

settlement. However, changes in markets and breeds have favoured mixed 

grazing enterprises and cattle production. Rainfall in the Longreach study area is 

summer-dominant and highly variable (Figure 7.4). Winter conditions are 

generally dominated by the continental high pressure belt which maintains a dry 

south-easterly air stream over the region. Spring and early summer rain is mostly 

produced by local thunderstorms storms and is spatially variable. ‘General’ rain 

in mid to late summer is produced by the southerly movement of the Sub-

Tropical Convergence Zone (STCZ) allowing moister air masses from the north 

to penetrate into this region more frequently. Monsoonal troughs and irregular 

cyclonic systems degenerate into large rain bearing depressions as they move 

inland, occasionally producing large rainfall events in this region.  

 

 

Figure 7.4. Rainfall climatology for Longreach Airport (from Clewett et al. 

2003) 
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Warrego  

The Warrego study area is located on the border of New South Wales and 

Queensland between Bourke and Cunnamulla. In this region the southern 

reaches of the Mitchell Grass downs intersperse with a diversity of land systems 

ranging from relatively unproductive Gidyea scrublands and occasional dune 

systems dominated by Spinifex (Triodia sp.) – sharp and hardy grasses with low 

nutritional value and palatability, to Mulga scrublands. Flood country with 

heavy brown or black cracking clays occurs along the Culgoa, Warrego, Darling 

and Paroo Rivers and to a lesser extent on the numerous ephemeral creeks. The 

rainfall climate of this area is relatively aseasonal, although slightly summer-

dominant (Figure 2.7).  

 

 

Figure 7.5. Rainfall climatology for Bourke Post Office (from Clewett et al. 

2003). 

Hillston 

The Hillston study area is the only one of the three in which mixed cropping and 

irrigation enterprises form a major landuse and are economically more important 
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than grazing. Water from the Lachlan River and aquifers are utilised for intensive 

irrigation to grow cotton, cereals, pulses, grapes, stone fruit and even mangoes. 

To the south-east of the Lachlan River, there are extensive dryland cropping 

areas which have expanded to largely replace formerly-dominant sheep grazing. 

To the west of the river lies a portion of the Hay plain. The ephemeral creeks do 

not so much drain this land; they are floodouts from the Lachlan River, 

occasionally inundating large areas of the plain and making them impassable. 

Thus, like the river country in other study areas, much of the Hay Plain can 

benefit from large rainfall events higher in the catchment. 

The climate of the Hillston study area tends towards winter-dominant rainfall. 

Although large monsoonal depressions can penetrate this region in summer, 

bringing occasional very wet conditions. Much of the summer rain, though, 

occurs as local storms. Coupled with high temperatures and high evaporation 

rates, this storm rain tends to be fairly ineffectual in producing substantial 

pasture growth. In the Hillston area, rainfall at different times of the year 

variously promotes perennial or annual growth of both grasses and shrubs. 

 

 

Figure 7.6. Rainfall climatology for Hillston Post Office (from Clewett et al. 

2003). 
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Landing in a network 

As I described in Chapter 4, fieldwork for this research involved moving across 

large tracts of country. In each of the study areas, I wanted to access diverse 

grazier participants. I applied a purposive snowball sampling technique to seek 

out this diversity (Biernacki and Waldorf 1981; Liamputtong and Ezzy 2005), 

although the metaphor of rhizomatic sampling is perhaps more apt (following 

Deleuze and Guattari 1996 1987; Irwin and Michael 2003; Stehlik 2004).  

I began my fieldwork in Longreach by making contact with grazier participants 

through gatekeepers or key informants. I had approached graziers directly at 

stock auctions on the outskirts of the town. Almost no one wanted to talk to me 

let alone arrange an interview time. Although I could have found gatekeepers 

among my acquaintances at the Department of Primary Industry offices, I 

wanted to avoid a biased sample of the so-called ‘top graziers’, whose approach 

is condoned by such agencies (Stehlik et al. 1999). Hence, I sought key informants 

in less formal circles, by asking people I met in casual situations if they knew of 

anyone with wide networks among the grazing community who would be able 

to put me in touch with potential participants. I also approached people who I 

knew would have wide networks among graziers, particularly stock and station 

agents. Having indicated that I needed permission to tell the graziers who had 

referred me to them, nine out of ten key informants that I approached agreed to 

help identify participants (3 in each study area). From each key informant I 

sourced the phone numbers for 4 or 5 graziers in the study area. The key 

informants were variously involved in the local grazing industry, either in a 

professional capacity (wool brokers, stock and station agents) or historically 

(retired graziers, a catchment management committee coordinator). Some were 

well-connected to the grazing community through long-standing links via their 

professional, family and/or social histories (a librarian, a tourist information 

consultant, and a publican).  

Following the first few interviews in each study area I asked participants if they 

could suggest anyone else who might be able to ‚help me‛ with my research. I 
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specifically asked if they could recommend graziers with approaches to 

managing for climate variability that differed substantially from their own. The 

network quickly grew.  

Families and managers 

Participants in this research were graziers in the broadest sense. I did not 

prescribe gender, nor to only interview couples together, or managers of family-

run operations, or corporate-run properties. I was opportunistic. In some 

instances the interviews were with wife and husband; one couple said they had 

such different perspectives that I should interview them separately. On three 

occasions teenage children took part in interviews with one or both parents. Most 

interviews were with men. Women tended to defer to their husbands with 

respect to knowledge and management, and generally did not participate to the 

degree that men did. Where women did take a backseat in the interview process, 

they usually reminded their spouses of things, especially of events. Where 

women had grown up on grazing properties, the balance was often reversed in 

terms of authority, enthusiasm and deferral37. Participants were mostly from 

family enterprises. 

I commenced cold-calls by introducing myself, acknowledging the gatekeeper or 

other participant who had given me the potential participant’s phone number, 

and briefly introducing the research. I also acknowledged that graziers 

themselves were, inadvertently, my benefactors, through AWI’s role in funding 

the research, Many graziers appeared interested in seeing what their wool levy 

was contributing to38. Some graziers commented that they would participate 

                                                      

37 I have focused on differences in experience or perspective among men and women. 

Nonetheless, the issues of gender and how members of the family take specific roles in 

coping with drought was a recurrent topic of discussion.  

38 The wool-growers I interviewed were obligatory shareholders of Australian Wool 

Innovations (AWI), the peak body for the wool industry, which in conjunction with the 
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because they were funding the research and thus had a very tangible stake in it. 

Others seemed to feel obliged because a friend or neighbour had ‘dobbed them 

in. More generally, graziers seemed enthusiastic about having their voice heard 

and contributing to ongoing debates. That I was willing to drive to their 

doorsteps for the interview made assent a simple matter, too; some commented 

that this willingness on my part demonstrated a commitment, which they 

respected. The majority of potential participants quickly agreed to be 

interviewed. In the Longreach area only two of the 27 (7.4%) graziers contacted 

declined to participate. This figure was slightly higher in the Warrego area (20%) 

and in Hillston (14%).  

Nearly all the interviews were conducted in the homes of participants, I drove 

between these properties conducting as many as four interviews and driving as 

far as 350 kilometres in a day. However, on most days, only one interview could 

be completed due to the distances and other logistical considerations. Altogether, 

70 interviews were completed across the three study areas, 25 around Longreach 

and Hillston and 20 in Warrego.  

Dual purposes of the interviews 

The grazier interviews were devised to elicit different forms of data. Some 

sections of the interview contained questions that were closed to address the 

aims of the LWW project (see Chapter 4, and Leith 2004, 2006). Other sections 

comprised open questions, followed up in an open-ended manner. Respectively, 

these sections were digitally track-marked during recording; sections with 

quantifiable responses were generally not transcribed, while other sections were. 

Notation of interviews on the schedules provided an opportunity to digitally 

                                                                                                                                                 

Commonwealth Government funded the LWW research program. AWI’s main revenue 

stream came from a 2 percent levy on the sale of wool. Thus, the majority of the graziers I 

would interview had a certain sense of ‘ownership’ in my research. They were paying my 

bills! 
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mark and notate where participants gave detailed qualitative responses, which 

were transcribed. This approach to mixing methods provided substantial 

qualification of ordinal and scale data for the LWW project, and for such 

qualifications to be captured in addressing the questions of this thesis.  

Interviews, being semi-structured, were directed to cover similar ground while 

not delimiting the possible forms of response. Furthermore, the interviews were 

undertaken to follow the lines of narrative that appeared to be of most interest to 

a particular participant. For instance, the enthusiasm of a participant could 

quickly become the focus of an interview by the creation of a communicative 

space that centred on their lifeworld. Asking ‘what do you like about life on the 

land?’, or ‘what are the challenges you face, and how do you cope with these?’, 

and then listening intently, sometimes provided such a space for expressing 

identities and embellishing lifeworlds. 

As was the case with the researcher interviews, the interview schedule for grazier 

participants (Appendix 2) does not fully reflect the conduct of the interviews. 

Allowing (and even encouraging) participants to ‘wander off the point’ often led 

to lengthy and rich interviews in which not all the questions were asked or 

answered. In these situations, I prioritised the quantifiable questions highlighted 

in Appendix 2 as obligatory questions for the LWW research and otherwise 

largely directed the interview through conversational strategies only. That said, 

some participants were a little curt, or at least in a hurry to get through the 

interview and back to work. In these cases, the schedule provided the basis of the 

interview and the questions were dealt with quickly and usually sequentially. 

Thus much of the qualitative detail in this research comes from those participants 

who were able and willing to reflect and talk at length about how they think, and 

what they think about in relation to climate variability and predictability.  

Additional data 

During the interviews, many participants asked me questions about climate 

science and climate forecasts: What do you think about these forecasts? What 
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does ‘median’ mean anyway? I deferred answering many such questions until 

the recorder was switched off, thinking that I should not answer such queries 

about myself or scientific climate concepts, for fear of ‘contaminating’ the 

interview data. In retrospect, the process of answering such questions and the 

discussions that followed provided some interesting ‘data’ for interpretation, yet 

these were only available as rough notes about interactions. Another useful 

element of discussion came through the examination of maps of rainfall histories 

following many of the interviews. In Brisbane, I had been given a pack of posters 

produced by Greg McKeon’s group and the Queensland Department of Natural 

Resources and Mines. These showed maps of annual rainfall anomalies for the 

previous century. I was asked if I would distribute them to the graziers I met. 

They proved an intriguing discussion point. Similarly, five graziers had obtained 

a free trial copy of the Australian Rainman software (Clewett et al. 2003), but had 

not yet installed it on their computer. Having become quite familiar with the 

software prior to the fieldwork, I offered to help them install and use it. Again, 

the discussions about science and predictability, and various readings of the 

graphs and tables that Australian Rainman routinely produces served to ground 

the interviews and increase my awareness of how such boundary objects might 

be incorporated into qualitative research. These moments inform the qualitative 

analysis that follows. 

Analysis of talk 

The approach used to analyse the interviews with graziers parallels that 

described in Chapter 4 although here I am guided by different questions: How 

do grazier participants talk about their particularly climate knowledge and how 

it is generated? How do graziers decide what sorts of knowledges are or can be 

useful and useable? In Chapter 9, I focus on how relations with scientific climate 

knowledge, scientists and extension of climate information are constituted by 

graziers. 
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A note on terms used in Part 3 

Throughout Part 3 I refer to grazier interviewees as ‘participants’. I reference 

direct quotes with an interview code. Participants are identifies by four prefixes 

according to the study areas, as follows: ‘L’ for Longreach; ‘H’ for Hillston, and; 

the Warrego region is given by the two sides of the border: C for Cunnamulla, 

Queensland and B for Bourke, New South Wales. I have not noted the gender or 

age of the participants because it does not comprise an important element of the 

analysis.  
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Chapter 8  – Grazier knowledges and the 

management of climate variability in the rangelands 

In this chapter the forms of knowledge-making that have currency among 

graziers are analysed with respect to the interviews. Rather than examining what 

graziers understand of climate as represented by scientists, here I am concerned 

with how they grapple with climate variability in their own terms. Scholarship in 

STS suggests that knowledge is made robust in differing ways across cultural 

divides. For Jasanoff (2005) the concept of ‘civic epistemologies’ proposes 

something very different to earlier views of the public understanding of science, 

which tended to focus on cognitive understanding of the content of scientific 

knowledge (Irwin and Wynne 1996) or took knowledge as something that 

individuals held or owned. As detailed in Chapter 3, recent research from STS, 

and particularly the Public Understanding of Science, suggests that the ways 

people make sense of the world are socially, culturally and historically 

embedded in their societies. Moreover, the sense that knowledge is largely 

individualistic and cognitive has been challenged by social psychologists who 

argue that knowledges are highly relational, conversational and founded on 

argumentation (Potter and Wetherell 1986; Billig 1988; 1989; Shotter 1993; Potter 

1996; Shotter 1997, and see Chapter 3).  

With reference to these concepts I analyse the talk of graziers at interview. I 

argue that understanding how graziers constitute their knowledge of climate 

within the rangelands can be usefully augmented by drawing on narratives of 

place. Such narratives develop through experience and social negotiations of past 

seasons and their meanings, which contextualise claims about knowledge of 

what is happening with the climate and what lies ahead. Thus, I argue, local 

understandings of climate are inseparable from conceptions of place. They are 

generated together through socio-environmental processes and can be 

conceptualised as integrally linked – as ‘climatic place’. In Chapter 9 I examine 
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what this argument might mean for the inclusion of scientific information in 

graziers’ knowledge-making.  

8.1: Knowledge-ways as context for scientific 

intervention 

Evaluating applied climate information in Australian agriculture has largely 

relied on normative decision models in an attempt to estimate economic costs 

and benefits of the application of climate research (Hansen 2002). Gauging costs 

and benefits of innovation undoubtedly influences decisions to change practices, 

or to commit to certain actions. However, calculating upside and downside risks 

in economic terms, and removed from the situations in which these things are 

considered, ignores the social and cultural contexts in which information comes 

to be applied. Descriptive accounts of the practice of knowledge-making and 

decision-making with respect to climate risk management are in the minority; 

they are mostly anthropological studies conducted in developing countries (e.g. 

Broad et al. 2002; Roncoli, 2002 #449, and see Roncoli 2006, for a review of this 

work). It is both expensive and time consuming to produce rigorous descriptive 

accounts of how people negotiate the decisions they face. Descriptive accounts 

can also be subversive in that they challenge normative models in which actors 

are often caricatured as individualistic and instrumentally rational (Vanclay et al. 

2009). For participants in this research, I will demonstrate, diverse considerations 

influence their making of knowledge and decisions. Taken together, these 

considerations come to have an important influence on the management of the 

rangelands. Through language, the construction of what is possible, achievable 

and good is negotiated among actors, within, and often in tension with, the 

discursive scope that is available to them (Potter 1996, and see Chapter 3, Section 

2). Narratives about country, its history, and how people contend with a variable 

climate in relation to the ever-changing landscape, can thus ground an 

understanding of how graziers make knowledges. 
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Scripts and parables of the rangelands 

Aspects of life on the land appear to orient the commitments of individuals and 

families to forms of work, to each other, and to places. In particular, some 

statements point to a variety of ideals and identities as script-like moments: 

‘being your own boss’, ‘it’s all I’ve ever known’, ‘it’s a great place to raise a 

family’, ‘it’s a business these days’, ‘you have a feeling for the land’, ‘people in 

the city should know that I’m putting food on their table’, ‘you don’t have people 

breathing down your neck’, ‘I like working with stock’, ‘you know that if 

something is done well, it is because you did it, and you take responsible if 

things don’t go well’.  

These recurrent responses followed a particular question about life and work that 

ran something like this: ‚Can you tell me what you most value about living here, 

and doing the work you do?‛ This question followed discussion of how 

participants had coped with climate variability in the past and particularly in the 

most recent/current dry period. After relaying the hardship of culling or losing 

stock, and making decisions on which the future of their life and work may 

depend, some participants reframed this question back to me: ‘You mean, why 

do I stay here?’ The implications were clear. A question about the value of work, 

life and place was offered as an opportunity to sum up, and became a focal point 

for investigating graziers’ representation of their identities. Frequently people’s 

language became more visual and poetic as they talked about their imperatives 

for survival. Among these, a script of autonomy was ubiquitous– ‘being my own 

boss’, ‘taking responsibility for what I do’, and ‘making my own decisions’ were 

described as fundamental reasons for staying in the business, and on the land.  

In itself, the idea that graziers find value in autonomy, or in maintaining familial 

ties to place and tradition, does not provide much insight beyond a quasi-stable 

construction of identities, often mythologised, across the study areas. Recent 

research on farmers’ scripts and parables suggests that such recurrent narratives 

can serve to uphold particular traditions of farming practice via stabilising 

normative parables or scripts, which condone certain forms of practice and reject 
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others (Vanclay et al. 2007). For example, the parable of the ‘lazy farmer’ contains 

the dangers of not adhering to the hard work ethic so prevalent in agriculture. 

The lazy farmer invariably fails in the storied landscapes of Australian 

agriculture.  

Work must also take a certain form. For example, ‘the tinkerer’ spends too much 

time fiddling in the shed (Howden and Vanclay 2000). Some of the participants 

in this research spoke of graziers whose stock were compromised because the 

manager is sitting in front of the computer instead of checking the waters for 

bogged animals. This parable of the ‘desktop grazier’ tended to be deployed by 

older graziers to describe the wrong form of work that younger graziers pursued. 

Such scripts and parables that farmers, extensionsists and researchers use to 

describe and mythologise farming styles are deployed flexibly by farmers with 

regard to their social acceptability (Howden and Vanclay 2000; Vanclay et al. 

2006). The question of how these narrative-elements contextualise the ways 

farmers and graziers make knowledge, as well as the ways different knowledges 

travel among them and come to influence decision-making, has not been well 

examined.  

Discursive social psychology is useful here as it provides for analyses of how 

language is used in positioning identities in relation to each other, as well as to 

broader discourses which their representations and performances attend, uphold, 

and critique (Billig 1989). Even the most stable scripts relating to the autonomy of 

participants in this research point to tensions between participants’ narratives 

and the discursive fields by which they are structured. Put another way, 

individuals often frame their freedom in relation to what constrains them. Taking 

the tensions surrounding a script can show up their contours more fully, as it 

were, revealing inflections of the backstage work that goes on in making 

knowledges and identities (Hilgartner 2000). 

An expression of such tensions in the interviews illustrates the point. Participants 

frequently held their autonomy in tension with government regulation. Many 

participants (and scientists for that matter too) commented that their ‘way of life’ 
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had been eroded by imperatives of compliance and accountability in managing 

various forms of risk. State occupational health and safety (OH&S) regulations, 

one grazier explained, now made it his responsibility to ensure that his son’s 

friends were properly inducted before they took to the paddocks on their 

motorcycles: ‚This place goes out 30 miles. If they fall of their bike out there, with 

no helmet on, I am personally responsible!‛ (H8). The law, in this case, appeared 

at odds with this grazier’s reality, providing an argumentative site for the 

interlinked expression of autonomy and self-sufficiency. The legislation pulled 

against a culturally constituted code in which responsibility for one’s own body 

is borne by the individual. The legislative attempt to govern the interaction of 

bodies and technology at a distance – what O'Malley (2000) refers to as the ‘new 

prudentialism’ – was taken as an instantiation of the distance of government 

from the realities of the rangelands. This distance often appeared to delegitimate 

the knowledge of governments about life in the bush. Another grazier enunciated 

a similar perspective: ‚If WorkCover came out they would have a fit, but reality 

is that is the life in the bush – climbing a windmill, you've got to do it, climbing 

without safety gear, you've got to do it, riding a motorbike without a helmet, 

you've got to do it‛ (B2). 

Via language, to knowledge-ways 

The example above is one instance among many that points to the privileging of 

culturally and historically situated knowledge-ways among graziers. Jasanoff 

(2005:255) depicts the importance of such ‚civic epistemologies‛ across nation-

states in her comparative analysis of the co-production of bio-technology among 

scientists, policy-makers and publics. She makes a clear distinction between 

understanding at a cognitive level and the practices by which knowledge was 

made effective in different national contexts. Moreover, Jasanoff (2005) argues 

that, in building a polity to deal with bio-technology, it was not so much what 

people knew that had critical bearing on policy, but more the cultural and 

institutional settings by which sciences, politics and publics dealt with 

controversy, expertise, and dissent. Thus she argues that the tenacious deficit 

model of the Public Understanding of Science (see Chapter 3) ‚diminishes civic 
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agency, erases history, neglects culture and privileges people’s knowledge of 

isolated facts (or their ignorance of such facts) over their mastery of more 

complex frames of meaning‛ (Jasanoff 2003a:270). While Australian extension 

research has given some focus to the cultures of agricultural practitioners 

(Vanclay 2004; Pannell et al. 2006; Vanclay et al. 2007), Jasanoff’s (2005) concept 

of civic epistemologies, or at a more local level the ‚knowledge-ways‛ (p. 255) 

among publics, emphasises the need to better grasp the institutional aspects of 

how legitimate knowledges and ways of knowing are built in different contexts.  

The rest of this chapter is devoted to detailing the knowledge-ways of grazier 

participants in relation to their construction of climate variability. This work 

underpins the analysis in Chapter 9, which details how accounts, representations 

and performances of climate risk technologists appear in graziers’ accounts of 

their decision-making.  

A cautionary word is in order. Generic depiction of how people make sense of 

their worlds inevitably fails to resolve particularity, and therefore often risks 

reifying ideal types. Major patterns and themes can only be realised at the 

expense of obscuring ones that appear less substantial; this is the rub with all 

models, be they heuristic abstractions or explanatory models (see Harré 2006:691-

3). At the same time, by itself diversity provides little insight, analytic traction or 

practical function. Nevertheless, acceptance that knowledge is made legitimate in 

diverse ways within and among social or cultural groupings opens up the 

possibility of searching for way-points that connect knowledge-ways. Dissonance 

among epistemic cultures need not be comparatively oriented to defining 

superior or inferior ways of getting to grips with the world. If knowledge-

making is taken as a fully realist endeavour, the only goal is to prescribe mental 

models which ever more closely approximate the consensus version of reality. 

This perspective neglects the work that knowledge and knowledge-ways play in 

building meaning and identity among humans, non-humans, and in places.  

Through examining the coherences and dissonances among graziers’ narratives, 

a partial picture of their knowledge-ways begins to resolve. With due 
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consideration to the cautions above, such a depiction can allow scientists and 

extensionists, among others, to better consider the diversity of knowledge 

cultures across which they are working. A first step in this process is to accept 

that making knowledge is not just a representational or propositional act, but 

serves in the formation of identity, meaning and relationships among people and 

places.  

8.2: Making sense of seasons 

For participants, stocking rate decisions were largely described as based around 

their assessments of recent and current conditions of vegetation, land and water 

resources as well as stock. But how do graziers come to make sense of these 

conditions? As I pointed out in Chapters 2 and 4, scientists have increasingly 

adopted a systems modelling framework to better understand the ecology, 

sustainability and profitability of different approaches to rangelands grazing. 

Application of these models among graziers requires monitoring techniques such 

as grass-checks, photopoints, satellite information, and other methods of 

estimating plant biomass and feed quality. These calculative forms were very 

rarely applied by grazier participants. Although they were in agreement that 

assessing feed on hand was the primary issue in the making of tactical stocking 

rate decisions, few took measurements or maintained records of the feed 

conditions in any formal sense. Rather, these assessments were usually described 

as an iterative process of watching the country change and evaluating these 

changes in relation to individual and social memory of previous years and 

seasons. Reading country in this manner was rarely relayed as a technical skill. 

Rather, it was variously conveyed in terms that emphasised understanding 

through experience, relationships, and interpretation of diverse signs. As I detail 

below, for graziers the process of making sense of current conditions and seasons 

is often related to narratives of optimism or pessimism, and conservatism or 

responsiveness, as well as what was frequently described as ‘gut feel’. Unpacking 

these narratives provides a sense of the workings of at least some of the 

prevailing knowledge-ways of graziers. 
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Experience in assessment of conditions 

Participants all made assessments of the current seasonal conditions by reading 

the landscape; but ‘country’ is described as being read in various ways. 

Participants largely based their assessments on the quantity and quality of 

available fodder. In general, graziers detailed their ways of assessing land 

conditions by bringing together diverse elements and processes that they 

observed in their country, and beyond. Understanding such processes of 

assessment through participants’ descriptions goes some way to examining the 

particulars of their knowledge-ways, because in these descriptions is implicit the 

work of sense-making, knowledge-making, and world-making.  

The first point to make is that observation is a perennial practice. Reading one’s 

country is not something that is done in fits and starts. It is a practice that one is 

always doing. A Warrego grazier put it succinctly: 

You do it every time you go out, you are physically monitoring how much 

vegetation is there. You are physically monitoring how many ‘roos are there, 

you're monitoring how your stock are doing. You are actually there checking 

your waters, but you are actually on a whole trip of assessment (B8). 

In the Warrego especially, different types of country interlaced at a property 

scale play different roles in building ecological and economic resilience in the 

context of climate variability and are viewed through correspondingly different 

lenses, depending on seasonal conditions. Different types of country have their 

own strengths and weaknesses which are ‚used as a management tool‛ (B8) to 

balance different climatic conditions against each other. Making stocking rate 

decisions in the more complex land of the Warrego was thus frequently 

described in terms akin to the ‚whole trip of assessment‛ (B8).  

Many participants were reluctant (perhaps unable) to talk about how they 

assessed seasonal conditions. For instance, when asked how he assessed 

available feed, one old hand looked at me incredulously and answered bluntly 

‚With me eyes! I don’t measure stuff – not to date, anyway‛ (L19). Others said 

that assessing what is there and how long a body of feed will last ‚is not 
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something you can do on paper‛ (L15), or simply that ‚you learn from 

experience‛ (L9):   

I: So is that [assessment] going by the grass that you have mainly? 

P: Yeah, that's right.   

I: Do you have any particular way of assessing that? 

P: Well, we know from being here.  I've been 70 years in this bloody 

business, and if 70 years is not enough – I don't know how you can get 

any more, mate (B3). 

Those who did talk more about their processes of assessment tended to 

emphasise their understanding as an iterative process of embodied experience, 

intimately tied up with labour (cf. van der Ploeg 1993). An example makes the 

point clear: 

well, you look at the feed you've got on the ground, and what body and 

density there is, and how much subsoil moisture you’ve got – you find that 

out by when you are doing a bit of fencing or earthworks – I don't dig test 

holes or anything like that. And you think, ‚Oh, that will last so long, with a 

bit of rain it will be that much better, with a lot of rain it'll be that much 

better again‛ (B9). 

In this description, the context of assessment is knowledge of how the country 

responds to different conditions. The meaning of digging a hole to replace a 

fencepost broadens to become a moment in a lifetime of environmental learning. 

The action comes to have meaning in relation to previous experience of actions 

and events. The moisture in the soil is contextualised by the holes that have been 

dug in previous years and the plant growth that followed. This process of 

assessment is obviously mediated by memory, which is often simply disregarded 

by biophysical scientists as imprecise relative to use of instruments and records. 

Yet where the latter requires substantial transaction costs, the application of 

memory relies on retention and social negotiation of memory, to which I will 

return later in this chapter. The key point to make now is that places and their 

meanings often appear to be iteratively constituted in part through experience of 

actions in the context of events at a very local scale.  

Experience of the local environment, for some, is bound up with interpretation of 

markets. Feed conditions are seen in the context of market movements and 
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histories. In this regard, many participants discussed the need to sell early in 

droughts as pre-empting the collapse of markets for stock and the decline in the 

condition of their stock. Market collapses have historically been associated with 

widespread drought. The process leading up to these sorts of collapses was 

typified as a shifting of supply and demand from country into markets, and back. 

Where supply of fodder is outstripped by demands of stock due to lack of rainfall 

over wide geographical areas, the supply of stock to markets increases and 

begins to outstrip demand for them in regional markets. Many participants in 

this research, however, pointedly discussed how the maintenance of strong 

demand for stock from international markets through most of the 2002-03 

drought altered the normal conditions of saleability. Thereby, a dominant 

principle of early destocking to beat market slumps was rendered questionable, 

which re-anchored experience around a new formation of market conditions. 

Maintaining the condition of a core nucleus of breeding stock, and of their 

country, by lightening-off in the early stages of drought was presented by many 

participants as the primary reason for reducing stocking rates. The tendency of 

markets to collapse during drought, nonetheless, appeared to be a substantial 

incentive in the same direction. Recurrent scripts codify this order of markets and 

land: ‘sell and regret, but sell’ points to the lesser of two regrets achieved through 

selling stock early, the greater being the deterioration of conditions and markets 

to the point that one can no longer sell stock. ‘It’s better to sell them than smell 

them’ presents a similar avoidance of the worst case scenario, and points to an 

interpretation of experience of environment and markets together.  

Conservative stocking recurred in script-like form too, particularly among older 

graziers. It was often linked to increased rates of production per animal, 

improved plant growth and recovery following drought, less stress and 

workload associated with animal husbandry and making frequent adjustments to 

stock numbers. Conservatism thus eased the burden of feeding stock that 

participants described variously as demoralising, exhausting, financially 

crippling, thankless and endless. In the Warrego area, where drought feeding is 

commonly accomplished through ‘pushing scrub’ using a bulldozer in order that 
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stock can browse on mulga leaves, one old hand described getting back on ‘the 

crawler’ as the worst decision he had made, and suggested that ‚most people 

around here are too old now‛ for long hours driving a bulldozer everyday, 

because ‚it shakes every bone in your body, and your arms fall off‛ (B6). In all 

areas, the escalating prices of supplementary feed during the 2002-3 drought was 

economically disastrous. As the drought continued, fodder prices rose while the 

quality of bought feed often went down. Another older grazier suggested he had 

made the decision to shift to lower stocking rates because they could simply no 

longer keep up with the workload, and were surprised to find that their stock 

and wool cut improved. A younger Warrego grazier tied the script and parable 

of conservative stocking together succinctly: 

Some people think that to be financial you have to run thousands and 

thousands, but we have made more money from running less stock, and we 

are sort of the last ones to get into a drought, and we get better lambing 

percentages, and the sheep cut more wool. But some people would say that 

financial pressures make them run more stock. I think if they analysed it, 

they are not better off. That is what we have found any way (C9). 

While most graziers represented themselves as conservative stockers – which 

may well reflect the social acceptability of this script – there was a clear tension 

between being ‘financial’ and being ‘conservative’ among graziers, and even in 

the talk of individual graziers. Some argued that they or others could not get 

ahead, and thus could not prepare for future droughts without pushing the 

resources available to them in good seasons, and risking a rapid decline in the 

natural resource base when conditions deteriorated. Cashing-in on good seasons 

was described as an obligatory step to increasing the resilience of the operation 

by achieving a more viable position in relation to debt, infrastructure 

developments, stored fodder and access to land and water. The burden of 

expenses such as boarding school, and high debt (low equity) were precursors to 

this high stress lifestyle of variable and responsive stocking. That is, this strategy 

is not a simple choice. Experience of debt and country were intertwined in 

complex ways, each affecting the other. As one grazier said:  

I have always said to my kids that there is no way that the country can stand 

having to pay for itself every generation. You don't want your kids having to 
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buy you out so that you can retire, and that is what causes the overstocking: 

the financial pressures. The land degradation is all tied up with the financial 

pressures (C6). 

Although the tensions between the scripts associated with looking after country 

and maximising profit were often deployed as key issues to balance in decision-

making, many graziers pointed out that the same outcome might be reached via 

very different approaches. Graziers frequently advocated their particular 

strategic approach and (less frequently) the approaches of other people in their 

district. However, individuals were often unwilling to be drawn into defining 

normative practices that might infer ‘good management’. That is, when asked 

about good management there was a tendency not to publicly judge others. 

‘Survival’, by whatever means and through the trials of climate and markets, was 

often presented as the benchmark of ‘good management’. Survival was not 

directly linked to management in terms of making good decisions in these 

accounts, but was borne through capital security and luck.  

Firstly, decision-making was often talked about in the context of graziers’ 

infrastructure, finances and ability to weather tough times that these buffers 

provided. Participants acknowledged that some graziers were ‘financial’ and 

thus were flexible in the face of drought. Others were described as never able to 

achieve such security despite being ‘good managers’. Being ‘financial’ was thus 

described as allowing managers to position themselves so that they could take 

better advantage of situational conditions which, by implication, meant they 

didn’t have to ‘flog their country’, they could take lower prices when stock were 

in good condition, rather than hoping for prices to rise before selling, or rain to 

fall. As one participant succinctly put it: ‚People with debt, they've got to take 

the gamble < if you are driven by the dollar, you have to push for that extra 

dollar, and that is where they run into trouble‛ (B7). 

Secondly, participants often spoke of chance or luck as an important factor in 

delivering outcomes. The unpredictability of climate and markets was often 

referred to in terms of chance rather than risk. An older grazier from Warrego 

commented that ‚two inches of rain will make a good manager out of a fool‛ 
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(B9), another that ‚an inch of rain could make a good man out of me‛ (C5). One 

from Hillston (H14) suggested that climate variability was the great equaliser 

because it was unpredictable, and were it predictable the corporations could 

capitalise on forecasts more efficiently than family-run operations. In these and 

other comments, indeterminacy is evident in graziers’ thinking about climate 

variability. The distinction between this sort of uncertainty and risk is firstly that 

the latter is calculable, the former not so; and secondly, that indeterminacy is 

often oriented by the uncertain interaction of humans and non-humans (see 

Chapter 3). Thus, preparedness for the emergent phenomena associated with 

climatic, market and other uncertainties become a dominant motif in the 

narratives of participants.  

Such emergent phenomena were raised in a variety of forms, particularly in 

relation to how rain falls, or the effectiveness of rainfall. In Longreach and the 

Warrego, for instance, moderate rainfall in the dry season (winter) is know as 

spoiling rain because it can destroy the quality of summer-grown Mitchell Grass, 

turning it ‘black’, depending how and when rain fell in the previous summer and 

autumn. More substantial winter rainfall can grow ‘herbage’ which is nutrient 

rich and ‚makes them *sheep+ grow wool‛ (L22). This growth was largely talked 

of as a lucky bonus and not to be counted upon. Spoiling rain, on the other hand, 

appeared more likely and its prospect appeared to mediate assessments of how 

feed would last. Relatedly, at the time of my fieldwork in Longreach and the 

Warrego, many graziers were concerned that the Mitchell Grass, a dominant 

pasture species, was dead. The previous summer, graziers had not seen the 

expected response from the Mitchell Grass following rains that would normally 

produce substantial growth.  

In Hillston, rain at different times promotes the growth of different plants, too. 

Such plants are diversely palatable, but can also protect soils from wind erosion 

when conditions become dry. Thus, rainfall over previous seasons not only 

changes the fodder distribution, but also local conceptions of ecology and 

resilience.  
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This is the worst one [drought] we have seen. But it didn't do the damage to 

the country of like previous ones, like ’66, ‘67. Like I said earlier, we have 

had summer rains over the last 10 years and missed out on our winter rains. 

And they [summer rains] grew a lot of Roly Poly [Salsola kali] which holds 

the country together (H20). 

Uncertainty about how prior conditions can conflate to influence local and 

regional changes in feed and groundcover conditions found their most pressing 

form in the Warrego region in relation influxes of kangaroo populations at the 

height of the drought. For many, kangaroos appeared to have created the 

drought almost by themselves. Some referred to the 2002-03 drought as a 

‘kangaroo drought’: 

The kangaroos, what the kangaroos have done to us over the last couple of 

years, it puts us ahead of any other drought. A lot of our decision-making in 

the past would have been still working today, but for the kangaroos. They 

were very similar to a mouse plague, the same devastating results. They just 

ate us out within probably 9 months, 12 months. So the theory of looking 

after your country, and all that sort of stuff, managing stocking rates and all 

that sort of stuff, went straight out the window. It was irrelevant. The bloke 

that looks after his paddock, he was the one [that] got eaten out. And I can 

see it happening again in the next major drought, in 10 years or whatever, 

because the [kangaroo] numbers will have built up. And we have done that. 

We've done it in our own right, because we have done so much with the 

waters in this country. We've spread the waters around, and we have 

created that environment for them. That's where the government – they can't 

see the exceptional circumstances – I mean, half of us wouldn’t have been in 

that position but for the kangaroo plague. There is absolutely no benefit in 

conservative stocking, and that sort of stuff while we have these problems 

(C2). 

The emergent properties of the grazing environment, articulated in this quote in 

terms of increasing availability of surface water and a few good years, place 

leasehold and freehold properties in the context of ‘the tragedy of the commons’ 

(Hardin 1968). For C2, the situation resolving from such emergent phenomena 

overthrows the ‚theory of looking after your country and all that sort of stuff‛. It 

also challenges the boundaries of the four common categories of drought – 

meteorological, hydrological, agricultural and socio-economic (see Chapter 2) – 

suggesting that droughts also result from the socio-environmental history and 

pre-history of specific places in relationship to the region in which they are 

embedded. A build-up of rabbit populations during wet seasons has also been 

implicated in major Australian droughts of the nineteenth and twentieth 
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centuries (Condon 2002; McKeon et al. 2004). Drawing from the diaries of a 

grazier in the Western Division of NSW, Condon (2002) recounts another 

interesting ecological ‘surprise’ that resulted from the introduction of 

myxomatosis. The rabbit population plummeted leaving large numbers of 

hungry eagles and foxes in their wake. Until the eagle populations fell, lambs and 

young kangaroos were the main source of sustenance of these carnivores. In the 

case of kangaroos, however, the local impacts of their movement are contingent 

on previous seasons as well as actions by land managers across a region over a 

long period of time. Moreover, kangaroo numbers are contingent upon 

governments making and implementing policy which affects the regulation, 

monitoring and management of populations of native and feral herbivores on 

both public and private lands.  

In the narratives of graziers, a diverse array of elements was frequently 

presented as being meaningful to their decision-making in a way that was 

difficult to pinpoint. Market and price fluctuations provide signals to graziers 

about the viability of selling or buying domestic stock at any given time. Yet 

there are also more subtle signatures which participants discussed: reportage 

about lobbying to end the live boat trade of animals to the Middle East, or to 

prevent the sale of kangaroo products in British Tesco supermarkets, or on scares 

about outbreaks of Bovine Spongiform Encephalitis (BSE) in the United States, or 

Ovine Johnes Disease (OJD) outbreaks in other sheep regions of Australia. These 

have a less easily determined impact on the co-production of the future of 

grazing pressures. Their effect was described as ‚hard to put into words‛ (B3); 

they informed what was often referred to as ‘gut feel’. 

Gut feel might usefully be interpreted as an intuitive tussle with various forms of 

uncertainty that stem from interpretation carried out in the thick of things. In 

such settings, experience has been repeatedly implicated in the formation of often 

tacit judgements about possible courses of action. Among the study areas, while 

the particulars of participants’ experience of country and markets differed, there 

was a clear indication among them that current conditions were made 

meaningful in relation to experience of previous conditions. In the interviews, 
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such experience was often condensed in scripts or parables, which emphasised 

traditions. Yet these forms of condensing meaning might be better considered the 

stagecraft by which knowledge-making is itself made to appear robust and at 

least partially stable (Hilgartner 2000). Behind the scenes, elements of such scripts 

and parables are often contested among individuals, and even as an individual 

grapples with what is plausible and possible. The emergent phenomena that 

result from interactions of humans and non-humans in a complex environmental 

setting can serve to destabilise such scripts leading to new forms of reckoning 

and sense-making. As I will now demonstrate, making sense of a season is 

always a work in progress and requires that many signs within and outside the 

landscape be curated and contested within locales and regions. 

Signs of seasons as contested boundary objects among graziers 

Very few participants explicitly said that they used ‘natural indicators’ to make 

meaningful predictions about the weather in coming weeks or months. No less, 

the ubiquity of signs and patterns is itself worth further examination. Why are 

these signs such a recurring feature of conversations among graziers? Are they 

‘just talk’? And, if not, what meaning do they have? I will argue that indicators in 

themselves appear to comprise important elements in iteratively building 

narratives of country. These signs are rarely attributed individually to providing 

any predictability, but rather are seen as small clues that point to the strategies of 

plants and animals to survive. Reflecting the sense of climatic indeterminacy 

discussed earlier, participants suggested that they make decisions on the basis of 

rain in the gauge, rather than what they hope might fall later. As such, any 

interpretation of the meaning of changes within the landscape, via the elements 

which comprise it, accepts signs as signifiers with at best tenuous associations. 

Although signs were described as ‘good’ or ‘bad’, they never tell the full story. 

They are always allusive. It is through synthesis that they are made meaningful. 

Each element comprises ‚part of the jigsaw puzzle‛ (C1), but this puzzle has 

many missing pieces. The picture never fully resolves. Such is the indeterminacy 

in local interpretation of seasons. One of the more scientifically inclined 

participants – in fact, the only participant who said they use grass-check photo 



237 

points to monitor feed conditions for the purpose of making stocking rate 

decisions – described her reckoning of natural indicators: 

P: Rings around the moon. Pink Butterflies in the mulga country, around the 

base of the mulga trees [indicate rain soon]. Ants are always an excellent 

indication, always.  

I: What do they do? 

P: They start to move all their eggs and things, they start to really get active 

a few weeks before rains or floods come. Emus, where they lay, whether 

they lay in the black country or the red country.  

I: Is that a longer term thing? 

P: Yeah, that is just a long-term indicator where they lay their eggs.  

I: Do you use these sorts of things to influence your management decisions? 

P: No, it all just combines with everything else, all the maps and charts. It’s 

just another little piece in the jigsaw (C1). 

The movements and behaviours of animals, and changes in plants animate both 

country and people. Plants and animals were often described from a quasi-

evolutionary perspective as themselves attempting to optimise their chances in 

an environment which fluctuates with the vagaries of rainfall. As many 

participants said, though, the animals are often wrong. Some participants 

suggested that consideration of ‘natural indicators’ was a hopeless predilection of 

others ‚clutching at straws‛ (L11 and H25) and not something that should be 

considered in making management decisions. As one of the younger participants 

discussed: ‚I think people get desperate, and they are just looking for some 

hope‛ (C9). There may be social desirability in eschewing what were often 

referred to as ‘wives’ tales’. Yet natural indicators were mostly discussed as 

things that people take note of and talk about in the process of observing what is 

going on in the landscape. Their function is not primarily predictive. The 

ephemeral and uncertain traces from ecology are implicit in many descriptions of 

assessing the seasons. The decisions of people are held up against the actions of 

animals, birds, trees, insects, as well as the patterns of winds, humidity and heat. 

They are held against one another in tension or conjunction. The shaping up of 

the season resolves only through time, through ‘rain in the gauge’. Yet the 

animate landscape is a series of suggestive hints: 

these cobwebs floating everywhere, caking all the windmills, the grass, the 

fencelines, everywhere. It is usually a sign that perhaps you are going to 

have a normal season. The weather this week is telling me, no, perhaps 
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things aren't so good. I look at the weather maps. I see there is a terrific 

season happening in northern parts of Australia – that’s a positive 

reinforcement that things are normal, that seasons are normal. So there are 

positive and negative reinforcements all the time (H2). 

This quote points to a typical integration of local, regional and national scales of 

signals and patterns, from the movement of invertebrates indicated by the 

gossamer of spiders, to the observation of vast tracts of country via satellite, or 

graziers’ own aeroplanes. These scales of signs at the most intimate level were 

described as embodied: one grazier felt pain in his joints, another noted the way 

his hair became increasingly curly as the air became more humid. In these 

instances, the body itself becomes a barometer of change that appeared to have 

salience, probably not on the basis of its predictive accuracy but because it was 

thoroughly experiential. A Warrego grazier, for example, said that he commonly 

placed bets on rainfall with friends and neighbours when his hair became curly. 

Sometimes he won, other times not. The point for him was that his intimate 

experience of the curliness of his hair had meaning beyond itself, even if that 

meaning was partial and unreliable. Putting money on it sealed his commitment 

to his own experience. Other signs were notably matters which took substantial 

experience to be able to differentiate. For instance, in the Longreach and Warrego 

study areas, the forms of clouds in early summer storms and the behaviour of 

storms is seen as providing potential anticipatory insight about summer rainfall. 

Some older graziers discussed such cloud forms as something they took note of, 

while younger participants who mentioned this level of reading signs said they 

did not have a handle on making such interpretations.  
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Natural indicators of climate taken note of by 

participants
Indicates

Emus laying or with chicks wetter season

Many joeys in pouches wetter season

Cyclone/storm activity in top end wetter season

Budgerigars around wetter season

Law of averages return to wetter or drier season inevitable

Broglas around wetter season

Coolibahs flowering last gasp/ poor condtions

Box trees/leatherwood with new growth change coming / maybe just been dry

India Cotton (gossamer) change in about 6 weeks

Form and times of clouds (particularly in storms) indicates the type of season (Longreach)

Emus laying in riverbed poor seasons

General atmospheric activity (winds and storms) indicates the type of season (Longreach)

Persistent winds depends on the direction and place

Changes and fronts not producing rain tendency to drier conditions

Willy wagtails (number of hatches) more hatches indicates better season (Hillston)

Whirlwinds (reverse direction and frequent) dry season

Consistent strong westerlies in late summer very dry season

First storm of season storms follow each other

40-day waves empty bad sign

Easterly winds persisting dry conditions/drought

Emus around drier season

Very hot summer condition indicate probable good break

Monsoon in India season related to stregth of the monsoon

Plain Turkeys with chicks hope

Sheep abandoning lambs bad sign

Plovers mark out nests positive sign

No autumn break bad sign

Persistent southerly winds in summer poor season (Longreach)

Box tree leaves not green drier season (Hillston)  

Figure 8.1. Natural indicators mentioned by participants, from Leith (2006:25). 

The landscape also held certain signals which participants deployed as quasi-

scientific evidence for their interpretation of what might be expected. My prior 

reference to local conceptions of unpredictability of conditions and the possibility 

of the emergence of extreme conditions was expressed in reference to the short 

historical record which did not contain the potential of rainfall variability: ‚You 

know, we've only been here 200 years or so. We haven't got an average yet have 

we? I don't think out here, you've established a pattern‛ (L19). Many graziers 

emphasised how they had attempted to find patterns in their property rainfall 

records, or rainfall records from their locale. Such an endeavour was sometimes 

described as obsessive, yet with little reward in finding patterns. Nonetheless, it 
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did often lead graziers to the conclusion that there is no such thing as a normal 

year or that there is no guarantee that it will rain at all: 

I spend that much time looking at those 100 year rainfall records that I go 

blue in the face. There were some crook years there up to 1905, all below 

average. And that gives me a bit of a concern, because it doesn’t have to rain 

(L14).  

Another grazier described his reading of tree-rings on which he had based an 

assessment that the worst the climate had to offer had not yet been experienced 

by white inhabitants: 

there were periods of up to 35 years, under which the Gidyea trees [Acacia 

cambagei] grew no wood whatsoever, so they were years of unnormally low 

rainfall < We have been extremely lucky to get this recent rain, you could 

easily get into a 7 to 10 year period of no useful rain whatsoever in these 

Western arid rangeland regions (C6). 

Others pointed to the presence of fossils and shells found in paddocks to express 

their understandings of geological time and the great ebbs of climatic 

fluctuations that had inscribed themselves in the landscape. These signs within 

the landscape, like others mentioned above, appeared to be interpreted as 

warnings of the possible severity of the extremes that had occurred in the past 

and might yet be experienced.  

For many participants the denizens of the landscape, impelled by their very 

survival, were taken as providing insight into how the landscape itself was 

changing, and less often how it might change in the future. The observation that 

graziers read variability and uncertainty into the landscape through signals and 

patterns is at odds with the concern of some climate risk technologists that land 

managers are likely to be optimistic about what rainfall they can expect because 

of their personal experience of rainfall (e.g. McKeon et al. 1990:368; Clewett et al. 

1995). Personal experience alone is only one anchor to perception and 

expectation. The signs and patterns within the landscape as they are read, 

considered, described and contested provide another means to build history and 

ecology in a very local context. This process is a collective one, mediated by 

language, and largely by stories. 
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Negotiating seasons and curating climate 

We live and die by the seasons, so naturally we are going to talk about it a 

fair bit (C3). 

The animate landscape is curated through conversations among family and 

friends. The way the season is shaping up is gradually resolved over weeks and 

months, years and generations. The interpretation of the landscape in terms of 

‘natural indicators’ or ‘signs’ is no different. Raising such signs created a juncture 

in the interviews in which many laughed uncomfortably or mocked the idea that 

any sign could be used to make a prediction. Nonetheless, they provide a staple 

topic of conversation among graziers and, for many, what would appear a 

participative means of reconstituting the country as it changes through time. That 

is, the weather is written in the landscape and so becomes a feature of the locale, 

the region, and the social lives of its denizens, human and non-human: 

P: See, we have a bushfire meeting. The neighbours here are all there. One 

bloke says it: ‚I think it's going to rain, you know, emu eggs‛. Another 

bloke says, ‚I saw the ants running up a tree‛. Another bloke says, 

‚Yeah, baby birds‛. Somebody has seen a few rabbits. Well, they are all 

positive signs. 

I: So when you get together and everyone has seen positive signs 

[interrupts]  

P: Yeah, everybody seems to be positive. And I am telling everybody now 

that it is going to rain within six weeks. That by the end of March, we 

will have had some very useful rain, a couple of inches, three inches, and 

that is just my feeling, just the way the season seems (H13). 

Narratives of country are also narratives of climate, though rarely are they 

offered in the predictive form seen in the quote above. Months and years of 

meteorological conditions inscribe themselves in the landscape in relation to the 

actions of the people, plants and animals inhabiting it. These effects are read 

from the landscape by those who are appropriately practised. Through 

conversations, an individual’s observation and experience is grounded in the 

lifeworlds of others in their community. Through such conversations, there is 

possibility of making more sense of uncertainty. Thus, communication and 

particularly narrative can serve an important role in consolidating the season 

across the rangelands at a variety of scales, as well as in the ongoing construction 

of place. This argument follows from interpretation of a series of questions about 



242 

who participants talked to in relation to climate variability, what they talked 

about, and whether the conversations about climate had much bearing on their 

thinking and decision-making. Answers to these (who, what and how) questions 

are detailed below.  

Firstly, participants spoke to people they were close to about climate variability, 

people they trusted. These proximal relations were slightly different across the 

study areas (Figure 8.2). Family and neighbours were stated most frequently. 

‘Old hands’ were mentioned more in the southern areas than in the north, and 

conversely, discussions with people from the DPI were more frequent in the 

north. These numbers distinctly reflected what people said throughout the 

interviews. In Longreach, the relevance the local DPI offices and their scientific 

and extension staff was apparent in the talk of participants. In other areas, such 

advice was rarely mentioned. The distance between the respective departments 

of primary industry in each state and their constituents was not only spatial. 

Participants in Longreach mentioned friends and family who worked at the DPI 

as a source of information and advice, while in the other areas, the smaller local 

DPI and NSW Ag offices tended to house few staff who were mostly not local 

and whose service in the area was often temporary. Some participants from the 

Hillston area and the New South Wales side of the Warrego study area talked of 

field trials or experiments that were abandoned without warning when 

researchers or extensionists moved elsewhere. As in Wynne’s (1992a) depiction 

of Cumbrian sheep farmers, several of the graziers interviewed expressed a 

general antipathy to scientists they had come across. They described the 

mannerisms of biophysical scientists as insulting to their own knowledge of 

country. One participant suggested scientists often suffer from ‚taught 

arrogance‛ (B8), particularly ecologists who defined ‘sustainability’ in narrow 

ecological terms and neglected to listen to graziers concerns.  
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Who do you talk to about what might happen in the 

season ahead?
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Figure 8.2. Frequency distributions by study area of the most common 

responses regarding who participants talk to about climate variability 

The knowledge of old hands was considered indispensable by many participants 

because it offered a view further back into the local climatic history than their 

own experience allowed. Recognition that some old hands had considerably 

better memories and powers of observation than others made them more 

authoritative representatives of the local history of climatic variability. 

‘Trustworthy’ old hands were also commonly distinguished because of their 

ability to communicate the past in detail. Old hands, fathers, and grandfathers, 

were frequently mentioned as passing on knowledge from their own forebears, 

and on several occasions from elderly Aboriginal stockmen they had known as 

young men or children.  

Through such inter-generational gathering of narratives of country and climate, 

local forms of social memory are borne. McIntosh et al. (2000:24) define social 

memory as ‚the long term (greater than three-generation) communal 

understanding of landscape and biocultural dynamics that provides for the 

curation of pertinent experience and its intergenerational transmission‛. Social 

memory is often informed by mythical, ideological or canonical elements which 
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can constrain the ways things are seen within a particular cultural setting. Yet far 

from providing a mutable truth-table to which particular climatic moments must 

be made to adhere, social memory is a work in progress. Surprises and emergent 

phenomena can uproot or re-anchor expectation of what is possible and likely. 

Thus, social memory is recursively reconstituted. Its process may well happen 

faster in relatively young and pluralistic (or at least secular) cultures such as 

those of the Australian rangelands. Via social memory, the assembly of 

knowledge relating to country and climate is made inter-generational. One 

participant summed up the process in context:  

I: Can you tell me how you make the decision to sell stock? 

P: Yes, I can. Weather is a very big consideration here. It is something that 

my father has spoken about a lot over the years, and when times become 

tight we rattle off all his history, and all his father's history, we try to get 

similar parameters, or similarities that might be happening (H12). 

Another participant, in concluding a story conveying that neither he nor his 

forebears had experienced how severe a drought can get, also summed up the 

process of the inter-generational curation of climate: 

That was before white man was out there [on the Diamantina River]. It was 

an old blackfella that told my great-grandfather. So, in learning about what 

your parents told you, what your grandparents told them, you’re learning 

all that, it is getting passed down (L13). 

Such encapsulations of social memory identify talk in relation to country as a 

formative feature of local conceptions of climate. Of primary importance, talk of 

climate is more contextual than predictive. Participants are often concerned with 

relating current conditions to reliable witnessing of history, as relayed through 

individual and social memory. For example: 

Geoff39, who lives just 10 miles down the road here. He was saying, he 

reckons the ’40s drought was worse than this one. So he remembers. So his 

opinion is extremely valuable, and he remembers how the drought started 

and how it finished and what the stock were like, and how they kept stock 

alive and that sort of thing (B9). 

                                                      

39 A pseudonym. 
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Geoff’s authoritative recollection of history is all the more valuable because it is 

placed memory; it has bearing in this case on the very country that B9 must make 

decisions about. Knowing how that particular stretch of country wore the 

particular conditions of its history contributes to building the meaning of a place 

within a local network. As such, a recurrent theme in stories about the experience 

of previous generations was that many of the lessons were hard won, and did not 

need to be re-learnt. Mostly, these lessons related to lightening-off substantially 

in drought, and the perils of trying to feed stock through a drought. Notably, 

accounts of historical experience can take the form of parables about coping with 

drought: 

But grandfather sold sheep and bought feed, and said, ‚Don't do it or you 

will go broke‛. He had three properties, and nearly lost the lot of them by 

feeding sheep. So when the ‘80s *drought+ came and the boys said, ‚What 

are we going to do?‛ *My husband+ said, ‚Well, we are not feeding, that is 

for sure‛. So, they cut scrub. Went out with an axe and chainsaw and cut 

scrub in the worst paddocks (L3). 

Such parables of inter-generational learning within families who had lived on 

one property for several generations were notable as the basis for strategies to 

cope with climate variability, and extreme drought in particular. The striking 

lessons of previous generations often serve to define principles for management 

which can become imperatives of practice. Moreover, these principles can tint the 

lens by which conditions are assessed. For instance, in the case of L3, because 

buying feed was prohibited, the maintenance of grass cover became obligatory. 

While neighbours call their property lucky, because they ‘fluke storms’, this 

family has a very different interpretation: 

Many of our neighbours will say ‚Oh, [property name] always gets rain, 

they have always got a lot of feed‛. Well, this paddock that you have driven 

through, you can see quite a lot of feed in it, but that is because we don't 

overstock, we would rather sell [stock] and keep feed on hand. So it is just 

general knowledge passed down, that makes the decision on what you do 

(L3). 

The local knowledge of previous generations, however, is also contested within 

the context of situational constraints and pressures, and its value as an aid to 

decision-making becomes questionable because it can be taken as lessons from 
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another time, no longer pertinent. Thus, the relevance of the words of old hands 

is raised as questionable in the context of the different times in which they built 

their heuristics: 

We normally join [mate sheep] in February and March. The old fellas used to 

always say: ‚If it hasn’t rained by the 20th of March, don’t join‛. My 

grandfather used to say that. Well, it was all very well in that day and age, 

but today, on the economic side, it becomes a turnover issue, it is very hard 

to just switch off, and not join, there is the demands on the cash flow. As I 

say, this year, we joined, and we worked pretty hard at it, and we got 

through. But the previous year, we joined and we shouldn't have joined, but 

24 hours can change that (C5). 

Another common feature of participants’ talk was that historical narratives of 

neighbours and other local people are treated as highly partial and variable. 

Interpretation of what people say involves moving between accounts and 

assessing them, not just in relation to experience, but with regard to their 

authority. The legitimacy of diverse local accounts of current conditions, often in 

relation to historical or social memory, is sometimes assessed in order to inform 

local consensus and positioning about how a season is ‘shaping up’: 

If everyone I know around the country is seeing it the same as me, it just 

shows me that what I'm seeing is really the way it is – a wet pattern or dry 

pattern or whatever. If I'm the only one reading it that way, well, it is 

probably only an isolated thing, it’s not as deep-rooted, not as significant 

(B1). 

From the perspective of this participant, though, actions speak louder than 

words; it is by seeing how other people are responding that the conditions come 

into the cultural field and graziers can better position themselves.  

I: How do you come to the [stocking rate] decision? [pause] Do you make it 

independently or  

P: [interrupting] I virtually do come to it independently. I talk to a lot of 

people. I talk to neighbours and other people that are weighing it up too, 

not to do what they are doing, but usually their concern or non-concern 

helps work out, like: if Joe Blow up the road is very conservative, if he’s 

quitting his sheep, I know that I still have six months yet, and if another 

bloke who never quits them and always lets them die – he's saying, 

"Yeah, she'll be right!" – yeah, what other people are thinking of their 

country, you just try and put that in the picture a bit too (B1). 
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Signs and patterns within the landscape, as I have suggested, can form narrative 

markers of season in relation to experience and social memory, and thus come to 

have relevance, albeit often marginal or indeterminate, in understanding how a 

season is ‘shaping up’. The degree to which historical knowledge is marginal was 

also a common thread that graziers were often intent on emphasising in relation 

to the futility of prediction in the face of surprises:  

I: What sorts of things do people talk about? 

Husband: Not forecasting. Nobody tries to forecast it.  

Wife: We have an old friend, who remembers the 1929 drought, and she was 

saying, how her father managed a place, and he was instructed to feed 

the sheep. He didn't want to because he knew that it could go on forever, 

and you go broke. But he did, and then the drought broke, and they [the 

stock] all drowned. So she is thinking that that will probably happen this 

time too. 

I: So is most of the talk about what happened in the past? 

Husband: Yes, but you don't talk about just weather. You also talk about 

your neighbours. The depth of conversation on the weather, though, is 

speculative. There is no sense to it. Nobody is trying to forecast what is 

going to happen. Nobody is making any sensible predictions, because 

nobody knows. And nobody pretends to know anything. You can only 

talk about what has happened before, and make comparisons with other 

droughts. It is of little consequence, it is only conversation (B10). 

Participants’ appreciation for talk about climate constituted meaning, or lack of 

meaning, through distinct positioning, can be interpreted in terms of their 

construction of identity. Here, B10 discounts the value of any talk about what 

might happen with some exasperation. Even the contextualisation of current 

conditions with regard to historical moments is ‚only conversation‛. This 

devaluing of talk may again be a product of the social desirability of appearing to 

be a rational decision-maker, discounting ‘speculation’ on things indeterminate 

rather than being drawn by wives’ tales. Similarly, it could well be the case that 

participants differ enormously in the weight that they give to talk in general 

among friends and neighbours. No less, the sheer pervasiveness of talk about 

signs, histories, and the actions of others in relation to the socio-environmental 

situation indicate that some wives’ tales may have more weight than others in the 

constitution of country and climate together. As an aside, in the rangelands 

women are usually the most educated and communicative members of the 

community. In this regard, they are important practitioners of the production of 
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climate and country through their transmission and curation of stories, events 

and ‘general knowledge’: 

The biggest source of information is the wives talking on the telephone, 

because if someone comes up with something that is good, whether it is a 

good book, a good jackaroo, a good dip, the wives will have talked about it. 

< That is the main transfer of information (C6). 

8.3: Climatic place: climate knowledge-ways in the 

rangelands 

A common distinction between climate and weather among climate risk 

technologists was that ‘climate is what you expect, and weather is what you get’. 

Because weather is what you get, anyone can comment on it, we all experience it 

– the heat, wind, rain, a draft. Weather is a pervasive, embodied, and situational 

common ground, which in itself goes some way to explaining why people so 

comfortably pass their momentary interactions with commentary on weather-as-

experience. Weather-as-experience, after all, is the only thing that can be referred 

to in the third person singular pronoun ‘it’, without first identifying that ‘it’. At 

least, this would appear to be the case in common Australian usage. Examining 

this use of ‘it’ in contexts such as shop-counter conversations and other brief 

civilities, the ‘it’ referred to appears to be the immediate embodied experience of 

micro-climatic conditions. Thus, ‚it is drafty‛ relates to the sense of a space as 

experienced bodily in a given moment, ‘it’ being windy, cold, hot or wet refers to 

a more general state of the atmospheric boundary conditions which have been, or 

are being, experienced. These claims tend to be statements of the obvious to 

which acquiesence is assumed, but not always given, as friend of mine reminded 

me: Stopping at a petrol station in a Central Australian summer, he overheard 

one Aboriginal man say to another, without sarcasm, ‚It’s cold today, hey bro’‛. 

It was 35˚C in the shade!  

Climate – what you expect – by implication means that climate requires the pre-

forming of a position, expectation, or fore-knowledge. This position for climate 

scientists is largely given by historical measurement of variables at a regional 
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scale to build up a statistical climatology. ENSO shifts that expectation of 

climatology at certain times and within particular spatial confines, depending on 

the model of ENSO impacts being applied. This statistical climate can be 

contained in records, models, maps and other inscriptions which serve as quasi-

stable boundary objects for its purveyors (see Chapters 5 and 6). Rangeland 

graziers also record climate variables, particularly rainfall. As I have suggested, 

though, for grazier participants expectation appeared less oriented by 

quantifiable variables than by experience of local environments and recollection, 

through narratives, which make individual and social memories mobile. That is, 

climate for graziers is at least partially constructed within placed narratives of 

past and current conditions which are used to position thinking in relation to 

lived experience, individual and social memory, and the conversations in which 

these are contested. Along these lines, I have suggested that the meanings of 

goings-on among people and within the local landscape are negotiated alongside 

the meanings of distant economic and political shifts that may precipitate 

changing terms of trade, for example. Market and season are brought together, 

and placed via discussions of the situation. Talking about various elements 

together articulates them in relation to decision-making.  

The foundations of expectation are not only experience, but would appear to be 

mediated through narratives of experience and observation that work across 

generations. It is often within narratives that novel events or emergent 

phenomena, ranging from kangaroo plagues to buoyant markets throughout a 

drought, are incorporated into graziers’ understandings of the complexity with 

which they are working, through relating the present to the past. Events can act 

as anchors to judgement and so play a major role in decision-making (Kahneman 

and Tversky 1996). But anchors can drag when they are held against reasons for 

their inadequacy (Mussweiler et al. 2000). From the interviews, it would appear 

that the negotiation of the meaning of events or situations occurs widely across 

the study areas, and is often informed by narratives. The storied landscape in 

histories passed on by old hands, for instance, is not a stagnant one, but allows 

for the continual re-construction of place in relation to markets, politics, broader 
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societal discourses, and the subtle or substantial shifts in the country in relation 

to whether and how rain falls. 

These narratives of place are not geographically bounded stories. Rather, place is 

permeated by events from far afield. Work by Massey (1993; 1994) and Ingold 

(1993; 1995; 2000, see Chapter 3) provides a useful conceptual schema for 

understanding the permeability of place. Ingold’s notion of place as ‘a matrix of 

movement’ and, following Massey, the concept of ‘knowledge-geometries’ both 

point to knowledge of place as relational and experiential. Graziers negotiate not 

just the way the season is shaping up, but who can make legitimate claims to 

understand, however partially, the meaning of signals and patterns within the 

landscape, and beyond. Iteratively, country is represented in graziers’ narratives 

of their experiences and observations. Iteratively, the authority of graziers is 

tested as their representations are contested, condemned, backed up, and 

compared to each other and to experience of country. ‘Trustworthy old hands’ 

curate the climatic history of a place. For example, participants often 

distinguished between optimistic and pessimistic accounts – respectively, 

recounting signs of hope or ‘clutching at straws’, and assuming the worst is yet 

to come – and accounts of the contemporary and historical goings on within the 

landscape. The latter were described more as a narrative of experience and 

observation, while optimistic and pessimistic accounts were seen as affected by 

the biases of their proponents. All these narratives of country are replete with 

signs, not necessarily as predictive, but as collectively indicative of the state of 

the animate landscape. Taken together, these accounts form the relational 

construction of the landscape and the climate as a single entity – they constitute 

what I refer to as ‘climatic place’. 

Climatic place is a conceptual distillation of the way the weather and the 

landscape are gradually built in the individual and social memory. Unlike a 

‘climatology’, which is a statistical compilation of the records of certified sites, 

climatic place is a form of building climate that is contingent on all manner of 

hybrid phenomena. It is informed by records, yet also built over days, months, 

years, generations, by people talking to one another about places and phenomena 
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in places. It is a climate that is built from spatially distributed narratives, signs 

and histories. Stories from one area inform the construction of climatic place in 

other locales pending the socio-technical networks and associations which help 

or hinder their transit. Yet climatic place is distinctly related to specific locales. 

Because it is dependent on narratives of ‘country’, it is built from and through 

that country. Because no two seasons or contexts are the same, neither country 

nor climate are settled for communities or individuals. Rather they remain 

always open to argumentation concerning their meaning. Climate and country 

must come to be known together and recursively through stories of events, 

changing impacts and meanings. Thus, climatic place is an expression of climate 

that McIntosh et al. (2000:24) refer to in suggesting that ‚*w+e are all collectively 

paleoclimatologists‛. It is the place that is learnt by watching and talking about a 

landscape that is reformed rapidly after rain, or gradually, in long periods 

without rain. As scientific paleoclimatologists use proxy data because there are 

no instrumental weather records at geological timescales, graziers assess climate 

in terms of the responses and changes in plants and animals because these are the 

potent metaphors of experience which fit more neatly within a storied landscape 

than do the numerical representations of impacts. The socio-cultural climate of 

participants, in these terms, is work in progress, being built from social learning 

in and of place. One grazier summed it up in relation to his experience of the 

recent dry period: 

To be honest, going through this [dry period], one thing you do is get a 

better feel for the paddocks, which ones will hang on, how the sheep do in 

certain paddocks. If there is any good come out of it, I know the place, a lot 

better now (B2). 

8.4: Conclusion 

The context for decision-making is iteratively estimated as people travel around, 

over and through places. Living in one place for the best part of a lifetime, or 

over generations appears to create what some graziers called ‘a feel for the 

country’. Thus I have argued that places are in part built through lived 

experience and augmented by the narratives of history. The value of such 
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narratives was often legitimated through the familial and social networks by 

which the trustworthiness of stories and story-tellers was ascribed. The 

narratives of neighbours, families and friends appeared to be at least as 

important as those of scientists in constituting the ways decisions should and 

could be made. Locally, people are aware of the situational constraints of 

individuals and families (which range from being ‘financial’ to the constraints of 

their country, infrastructure, stress, mental or physical health, etc). Moreover, 

they are at home within the constraining and enabling discourses of their locale 

(Giddens 1991). That is, graziers who know how each other speak can contest 

each others’ claims, contrast placed practices, form discourse coalitions; in short, 

they can argue in persuasive and grounded ways about decision-making, 

knowledge-making, and world-making. In family-run operations, parables might 

become stable across generations, and as such the experience of previous 

generations can anchor practice. The destabilisation of such parables may need to 

occur within the family.  

Signals and patterns, I have argued, are both local and distant, and from the 

human and non-human world; they are placed through narrative and made 

meaningful through argumentation. This argumentation shows up the tensions 

in scripts and parables about how graziers can and should manage the 

rangelands. Moreover, it provides sites where climate, country and identity are 

co-produced, tentatively and iteratively. While I have touched on the forms of 

thinking that stem from such processes, I am more interested here in the 

processes themselves; of how knowledge is made by graziers rather than what 

their local knowledge is. In the next chapter I will go further into this process by 

analysing how graziers described their inclusion of the knowledges of climate 

risk technologies – or more correctly, of climate risk technologists – in their 

decision-making. 
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Chapter 9  – Climate extended 

In this chapter, I examine how graziers described the ways they apply, contest, 

transform, misconstrue, adapt and reject scientific climate information. I take 

‘application’ broadly to be the diverse ways that climate information influences 

their decision-making processes and their lives more generally. Application is not 

just about the adoption of climate risk information for property and stock 

management decisions; it also includes social, psychological and emotional 

aspects of the impact of climate predictions, other boundary objects, and 

interpretations of associated uncertainties. What ensues is a descriptive account 

of how climate forecasts are valued and evaluated by participants. Such accounts 

are largely absent in Australian investigations of agricultural decision-making, 

despite the recognition that they can provide critical resources for testing and re-

orienting normative models of communication and decision-making, as well as 

the assumptions on which these are based (e.g. Stewart et al. 2001). Detailed 

descriptive accounts can help scientists gauge how the products of their labours 

are valued and applied or misapplied.  

This analysis also informs the theoretical and practical discourses of Extension 

and the Public Understanding of Science. Far from attempting to classify 

agricultural publics into adoption categories (e.g. Rogers 2003 [1983]), I am 

concerned with characterising how graziers engage with the knowledge of 

climate risk technologies and those who promote its use. My STS approach relies 

on analysing story-lines as moments of positioning that depict bridges and 

barriers at the boundaries – most notably spatial, cultural and epistemic – 

between scientists and publics. In turn, reflecting on these tensions can contribute 

to understanding the function of public institutions and how they create the 

practices by which knowledge is made, and made to travel. My explicit intent 

here is to voice graziers’ usually-invisible concerns in relation to climate risk 

technologists and their products. I come to grips with much more than user 

‘needs’ in the technical sense of the type and timing of forecasts. The analysis 
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coheres with work in the Public Understanding of Science in detailing how, for 

climate risk technologists, there is much more at stake than cognitive 

(mis)understanding (Wynne 1992a).  

This chapter reflects the work done in Chapter 6 where I examined how scientists 

position their representations and performances of ENSO and climate prediction 

within what they perceive to be the cultural purview of agricultural publics. Here 

I turn to analysing what graziers make of the various modes by which climate is 

extended. Is it what the scientists intended? Do the boundary objects remain 

stable across science-public boundaries? Or are they transformed by publics and 

applied in a different form to what was intended? Attending to these and other 

questions, I suggest that differences in narratives of application in the study areas 

are indicative of the ways climate information is often constituted in relational 

and situational terms; that is, in terms of trust and place. In this view, evaluating 

forecasts in terms of their potential utility for the illusive rational actor is never 

enough. I argue that much of the success of climate extension appears to hinge 

around the forms of engagement between scientists and publics. In this regard, 

representation and performance are key issues that mediate translation. 

Participants from Queensland, and Longreach in particular, appeared to be more 

confident and willing to use current seasonal forecasts than other participants 

(Leith 2004). Such spatial differences are understood by scrutinising how graziers 

talked about seasonal climate prediction, its application and its representatives. 

This chapter builds up a human geography of translation by examining how 

narratives differ from place to place. 
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9.1: Narratives of application, contestation and 

rejection 

Among climate risk technologists, it is often stated that climate information 

should never be relied on in isolation. It is, after all, only information and should 

be integrated with broader knowledge, even wisdom, in order to inform 

decisions. Because of the uncertainties associated with climate information, it is 

relayed as an indication of ‚which way to lean, not which way to jump‛ 

(Hayman pers. comm. 2004). While simulation models of agricultural systems 

integrated with ENSO models have been used to develop particular decision 

rules which could be adopted as a complete and unaltered package, climate 

forecasts give rangeland graziers some guidance, at best, about the upcoming 

season. This guidance is not categorical and thus not decisive in and of itself. 

Climate forecasts, in short, are targeted to be applied in the context of the 

situations faced by graziers: in terms of their management strategies, the 

preceding climatic and ecological conditions, and their interpretations of current 

and future markets for their products.  

Drawing on the previous chapter, we might assume that climate forecasts are 

applied in the context of what I referred to as climatic place. That is, they may be 

integrated with diverse aspects of the landscape as it is constituted in graziers’ 

negotiation of current conditions, identities, and meanings in relation to 

individual and social memories of climatic history. This assumption is largely 

borne out in the interviews. When seasonal climate forecasts were considered at 

all, they tended to comprise a hint conjoined with other hints in the landscape 

and beyond, and within the communicative domain of social negotiation, 

argumentation, and positioning. The application of climate information was 

often referred to as an implicit consideration. Some graziers said that they only 

noticed that they apply seasonal forecasts in thinking about answering my 

questions about the usefulness of current seasonal forecasts. This sort of tacit 

integration of scientific climate knowledge among graziers can be exemplified by 

the situation at the time of the interviews. In Queensland, Roger Stone had been 
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translating claims based on coupled Global Circulation Models (CGCMs) from 

the United States which had been reported as indicating high odds of a return to 

El Niño conditions in the Pacific Ocean. The ABoM was quietly playing down 

this risk because of uncertainties associated with model skill during the 

Australian summer. For several participants, though, this information posed a 

worrying concern that appeared to shift their thinking about what the future 

might hold: 

Even lately, the last few months, there have been reports that maybe we’re 

heading into another El Niño. They’re predicting – they’re saying that we 

could be, so of course I’ve got that in the back of my mind (C4). 

This application of climate forecasts is far from a calculative risk rationalisation 

based on the formal probabilities provided by models. The use of terms such as 

‚back of my mind‛ (C4, C5, H14, H25, L25), and ‚another piece in the jigsaw‛ 

(C1, L19) point to a more intuitive or tacit incorporation of climate information. 

Participants who apply seasonal climate information do tend to ‘lean rather than 

jump’, as Hayman suggests. However, as I discussed previously, decision-

making is often mediated by the way people position themselves in the social 

domain as optimistic or pessimistic, and on the spectrum between conservative 

and opportunistic. These story-lines were manifest in the ways people talked 

about their actual or potential use of climate predictions.  

Hope and hope dashed 

Participants said that seasonal climate forecasts were more likely to influence 

their decisions to sell than to buy stock. That is, high chances of below median 

rainfall were more influential in decision-making than those predicting above 

median rainfall. This tendency was emphasised particularly with regard to 

decisions to destock in dry times. Participants, who used seasonal forecasts often 

suggested that if conditions were already bad, a forecast for below median 

rainfall makes it easier to make decisions to destock. Another suggested that in 

trying to make a decision to reduce stock numbers, even a forecast of a 50 percent 

chance of above median rainfall (climatology) could be ‚the final straw‛ in 
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destroying their hope for ‚early storms‛ (L17). Another grazier expressed the 

concern to avoid risk thus:  

A 50 or 60 percent chance of being above average is probably a bad way of 

saying that there is a 40 or 50 percent chance of being below average. It’s 

saying the same thing, but it doesn't sound as bad, to me. < if they say a 50 

or 60 percent chance, I probably don't take much notice of it, but if they are 

talking about being drier than average, you sort of think: ‚well, it's leaning 

that way a bit, I have to lean one way or another for some reason‛ (L13). 

Such instances of the use of forecast information as a factor to delimit a grazier’s 

optimism counters a widely held assumption among climate risk technologists 

that unless forecasts provide a substantial shift in the odds of seasonal rainfall, 

they will be of little value to most decision-makers. As some participants 

indicated, a forecast of climatology can delete hope of unseasonably high rainfall. 

Moreover, for some participants, their understanding of the meaning of forecasts 

appeared less important than two predilections: firstly, a tendency to hold onto 

hope of substantial rainfall in the first place (i.e. to be optimistic); and, secondly 

to be swayed by the assessments of experts. As I will argue later, such 

interpretive applications of forecasts are underpinned by the trust placed in 

objects or people, and thus the relational resources through which trust is built. 

A corollary of the notion that forecasts are applied to undermine or raise hope is 

that they can have psychological and emotional impacts. This point challenges 

climate risk technologists to consider their representations and performances in 

the context of the hardship and tenuous states of mind that may be faced by 

graziers. The notion that forecasts are frequently demoralising was a recurrent 

theme that participants raised in various ways. One participant said, ‚If I was a 

forecaster, I’d want a fast car out of town‛ (B8). The inference was that, in 

forewarning people who depend on rain that they shouldn’t expect it, forecasters 

were often likely to find themselves less than popular among those they are 

trying to serve. Hope for rain, an iconic element in narratives of optimism, 

appeared as a resource that allowed some participants to continue their 

endeavours in the face of dying stock, mounting debt, and failing resources: 

financial, physical, emotional, social and psychological (see also Stehlik et al. 
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1999). The delight of thick pasture, of fat stock and of profit appeared in 

participants’ talk as the land of happiness. Against the good times, the prescience 

of continued poor seasons can be taken as a blow to an already tenuous ability to 

endure. The despair evident in the tankstand metaphor, noted earlier, was 

embroidered by one Warrego participant (C2) who suggested that he would not 

have been surprised if someone had ‚fallen off a windmill‛ in the weeks prior to 

my interview with him. His inference of suicide was linked to stock dying 

quickly in hot, westerly dust storms, and to a loss of hope, which he linked to 

Roger Stone’s suggestion that El Niño may return. As another participant said: 

‚Everybody is just shit-scared of El Niño. It’s a terrible thing‛ (H15). Another 

said, of hearing about the possible return of El Niño, ‚It makes you sick in the 

gut‛ (C2).  

Such utterances also reflect the interactions of conditions with representations of 

El Niño and the interpretation and negotiation of these among graziers. The 2002 

El Niño-related drought had not ended with downpours, nor with a likely shift 

to La Niña. By the summer of 2003-4 when the grazier interviews were 

conducted, some participants said they were still in the midst of the worst 

drought they had ever experienced. In this context, predictions of the demise of 

El Niño during the previous summer had often been interpreted as forecasting 

the end of the drought. For some, hope was kindled by such predictions, and 

painfully displaced by their perceived failure. A public expression of dashed 

hopes provides insight into these sorts of translations, made in the thick of 

things. In this case, a New South Wales grazier, David Lord (2004:78), then Chair 

of the Lake Eyre Basin Coordinating Committee, criticised the ABoM and NSW 

Agriculture at the 2004 Australian Rangelands Society Conference:  

I do think that the two departments who have been touting climate 

modelling < have acted extremely irresponsibly over the last few years 

while the current drought has been upon us. Their prediction in September 

2002 was that it would not rain until at least Christmas, then in January 2003 

it would not break before April. Well, here we are in May 2004, and it still 

hasn’t broken. So they got it terribly wrong, and many people based their 

drought management strategy on those predictions. Not only did their 

fodder bills continue to increase, but on the whiff of a bit of rain 12 months 

ago, some began to restock – prematurely.  



259 

David’s presentation, in line with the sentiment of most participants, was largely 

upbeat about past and future scientific and technological developments for 

sustainable production in the rangelands. His comments indicate that, unlike 

agricultural technologies, the products of climate risk technologists appear to be 

widely applied in discursive form and are thus open to serial translations in the 

public domain. David’s re-orientation of meaning appeared common among 

participants; a few suggested that when times are bad, ‚some people will clutch 

at straws‛ (L9, also H25, L11) and use the signs of science or within the landscape 

to bolster their hope for rain. Even negative forecast statements appear to be read 

optimistically. As in David’s quote, the claim that we are unlikely to get drought 

breaking rain until X, might be summarised as ‚they reckon the drought will 

break in X‛. A statement about the likely demise of El Niño, is translated as a 

forecast of the end of the drought. Misread messages provoke cautionary caveats 

from climate risk technologists, which can bury a climate signal in noise. One 

participant provided an example of how this happens: 

At the moment, 3 out of 11 [GCM models] are indicating a return to the El 

Niño. But then they tell us that El Niño doesn't necessarily mean drought. 

So, they are telling us nothing really (B2). 

For this participant, one fact (that three models are predicting El Niño) is made 

uncertain by another (eight models that are predicting something else) and made 

further conditional by lack of solid meaning of the thing that is being predicted. 

Layered uncertainty in a statement depletes its value. The prediction may still be 

in ‘the back of their mind’, though it appears to sit alongside questions about the 

ability of scientists to produce relevant information. Such an interpretation of the 

salience of discursive extension of climate appeared to be more widespread 

among participants from New South Wales, where seasonal climate predictions 

were often characterised as not ‘accurate’ enough to influence decisions at the 

property scale. The notion of local conditions going against the forecasts was 

described as indicative of the lack of local relevance of forecasts:  
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Husband: They can't really get accuracy for us in this area. Some people 

might get it, but not us out here.  

Wife: Because for some strange reason, out here, they just can't get accurate. 

Husband: Because they were talking about El Niños, and they have a graph 

and it [shows when] El Niño is up and down on different things, over the 

last number of years, and I was thinking we had a bloody good harvest 

and it was supposed to be a drought, by the El Niño effect (H10). 

As I detail below, Longreach participants also discussed the lack of local salience 

of forecast information, but often argued that the application of forecasts could 

be best achieved through thinking at a regional scale and using forecasts as 

indicators of future markets.  

Translations of regional and market risk 

A subset of participants, mostly from Queensland, presented complex accounts 

of seasonal climate predictions and what they could or could not be used for. 

These accounts often reflected the ways in which climate risk technologists 

themselves carefully couch their claims. Not surprisingly, these critiques tended 

to come from participants who had engaged with climate risk technologists and 

their products, usually through attending workshops or seminars. That is, they 

had engaged with the extension of conceptual climate (Chapter 6).  

In the main, two inter-related narratives were dominant. Firstly, climate 

information was often taken as having a bearing on rainfall at a regional rather 

than at property scale. Particularly in Queensland, ‘the luck of the storms’ was 

referred to as leading to uncertainty about the local impacts of ENSO (see 

Chapter 8). Secondly, and tied to this understanding of regional over local 

impacts, forecasts were often viewed as having more bearing on future markets 

than on plant and animal production at a property scale. In this sense, the 

accuracy of forecasts was repeatedly raised, often not only as a concern about 

probability or lead time of the forecast, but in terms of the local and situational 

relevance. Similarly, the application of forecasts to property and production 

decisions was often noted as questionable because ‘good years’ can been had on 

as little as half the average rainfall, and bad years on more than average rainfall. 

‘The luck of the storms’ and ‘how it falls’ as story-lines (Chapter 8) were often 
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deployed to question the local relevance of seasonal predictions. A few 

participants conjoined these story-lines with a dose of optimism to emphasise the 

risks of destocking in response to seasonal forecasts, even in prevailing El Niño 

conditions. Such downside risks were sometimes suggested to outweigh the 

possible local benefits to be gained: 

I guess the reason that I put it [the required probability, of a forecast for 

below median rainfall] so high [80 percent], I'm just so cynical, or sceptical, 

about – for example, even though you might be in an El Niño cycle, and 

these western rivers may not run, individual properties may get a few 

storms, and if you have got your stocking rates on board, because of the way 

the markets react, you're going to have a much better year than if everybody 

has grass. I think it is the eternal optimist in everyone. I'm sure that 

everybody thinks that way. This year, if we can get rain before Christmas, 

even though the shire is drought declared, and we are only a hair's breadth 

away from Exceptional Circumstances listing, we won't have had a bad year, 

because we were lucky. We had that big storm in February, March. So before 

you are actually going to reappraise where you are, and start destocking 

based on somebody's forecast, the accuracy level of the forecast would have 

to be pretty good (L4). 

Local meaning of forecasts was thus diluted by luck, in the context of market 

considerations. Such a connection between markets and climate forecasts was 

widespread in Queensland, yet interpretations of its meaning varied. Only a 

couple of the more opportunistic participants from Longreach suggested that 

predictions of La Niña might encourage them to buy or retain stock despite 

prevailing dry conditions. Following such predictions, one grazier argued that if 

they did not get rain themselves, they were likely to have ‚a way out‛ (L13) 

either through a strong market for stock or the availability of agistment 

opportunities. In contrast, forecasts of drier than average conditions were taken 

as possible indications of poor markets for stock in the future, and potential 

increases in the price of fodder. The risk of stock becoming unsaleable in weak 

markets was commonly presented as a prime reason for selling early, in part in 

response to seasonal predictions. As noted in Chapter 8, however, this latter 

story-line about the association of drought and poor markets had become less 

stable, at least for some participants.  
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The pervasive view that seasonal forecasts were improving and would most 

likely continue to improve (Leith 2004), was sometimes considered as offering 

future possibilities for taking risks in both an ecological and market sense. For 

example, a couple of Longreach participants suggested that forecasts ‚could start 

to dictate markets‛ (L20, L13). In such a case, one of these graziers (L20) 

suggested that, depending on their situation, market slumps resulting from 

predictions of drought or El Niño might provide opportunities to buy stock on 

the off-chance of getting storm rain. Similarly, a Warrego grazier (B9) suggested 

improved seasonal or inter-annual forecasts would be utilised to prepare early 

for drought through purchasing fodder before prices spiked. These narratives of 

the potential influences of forecasts on decision-making point to ways in which 

market risk and climate risk are gradually interlinked as climate predictions 

become valued and applied and so start to influence markets. Repeating the 

motif of uncertainty as a fundamental aspect of management from the previous 

chapter, a participant from Hillston repeated a concern his father had passed on 

to him: 

If they can predict nature – but they will never do it – but if they did there is 

going to be a lot of people who would go and blow their [own] heads off, 

being told [they are in for] another two years of this shit [laughs]. That's if 

they got [it] 100 percent [accurate]. Because the big companies have control 

of everything, the little bloke would get squeezed out. They [the big 

companies] would just say: ‚Bang, we will do this, or we will do that‛. They 

will have the money to do it (H14). 

The most ‘financial’ enterprises are positioned in the above quote as able to 

capitalise on climate-as-risk, whereas in an uncertain climate much comes down 

to luck and perseverance. A corollary is that climatic uncertainty is a great 

leveller in the competitive business of grazing. Transforming climate variability 

into a fully calculable risk would relocate its impacts such that those with specific 

technical ability and resources could better manage climate-as-risk. That is, 

climate-as-risk becomes something which can be capitalised on and thus 

something that privileges capital. In this reading, climate risk technologies are 

potentially technologies of control and the knowledge and power-geometries 

associated with them need to be reflected upon in terms of how they can 
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contribute to the power relations within agri-food industries, for instance 

through adding another component to the ‘agricultural treadmill’ (Cochrane, 

1958 #809, in Leeuwis 2004).  

Appropriating boundary objects 

Another important story-line, among Longreach graziers particularly, was that of 

appropriating the boundary objects offered by climate science and reshaping 

them in ways that made them more salient. Counter to the view of ENSO-related 

rainfall forecasts being relevant only at regional scales, some Longreach 

participants described their use of the SOI in relation to their own property 

rainfall records as a guide to their likely seasonal rainfall. In this regard, one 

couple (described by several QDPI staff members as among the best managers in 

the district) used their own forecasting based on the SOI phase system: 

I: What proportion of the time would you need a seasonal climate forecast to 

predict less than median rainfall before it would start to influence your 

decision-making? 

Husband: I don't quite understand what you mean? 

I: So, say in Longreach, there's a forecast for the next three months rainfall, 

and they give you say a 60 percent chance of below median rainfall, 

would that be enough to be useful to you? Would that start to influence 

your management decisions, or would you need it to be higher, say 80 

percent or 70 percent? Or maybe lower? 

Husband: Well, personally, we wouldn't take a lot of notice of that, unless 

the SOI was going up at the same stage. 

I: Yeah, well, that is what the forecast is based on. 

Husband: Well, I would want to see that myself. Because if the long-term 

trend is not there I wouldn't believe it. I want to see the SOI, and I'd be 

checking with our records for a comparison of what happened 

previously before I would be banking on anything. 

< 

I: Do you think that climate forecasts are a useful tool for you as they 

currently exist? 

Husband: Yeah, they are an aid, especially – and I keep harping on about it – 

the Queensland Centre for Climate Applications, you know, Roger 

Stone's forecasting, appears to me to be more realistic than any others. 

Wife: They are an aid, but we don't believe them implicitly. You still make 

your own decisions, and go on your own gut feeling, and your own 

research and stuff, which may or may not be right, but you have done it 

so it's your own responsibility. 

I: So when you say your research, is that comparing your records to other 

things? To the SOI? 

Husband: Yeah, that's right (L15). 
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For these participants, the SOI was the principal boundary object of relevance 

because of their understanding of its historical associations with their own 

property rainfall records. As a boundary object, the SOI spans history and 

experience in a visible way. Its historical fluctuation and the association with 

local rainfall can be witnessed by simply plotting these variables over time, one 

against the other. This sort of ‚research‛ produces what climate scientists call 

artificial skill, yet for these participants, the acknowledgement that it ‚may not be 

right, but you have done it so it’s your responsibility‛ coheres with the 

ubiquitous script of ‘being your own boss’ and the associated autonomy of 

thinking and deciding that go with it. These participants had been part of the first 

wave of graziers to engage with extension of the conceptual climate and it 

appeared that this extension had, perhaps over time, resolved a stable sense of 

meaning to be invested in the SOI. It became an empirical device that they 

manipulated themselves and interpreted in local terms. 

Another Longreach participant, who closely followed diverse commentaries from 

climate scientists around the world, also interpreted the state of quasi-global 

climate anomalies in relation to local observations. He provided another example 

of how the climate can be locally re-assembled such that the boundary objects of 

science no longer operate as they were devised to be used. Rather, they are 

supported or contested by interpretation of local observations.  

See those clouds leaning from the south, leaning away from the south 

towards the north? They are piled up to the north. < when you get that they 

may get very fluffy by 12 or 1 o'clock, and then they go flat, and they are all 

gone again by the afternoon, that is another bad sign, that’s a real El Niño 

sign. I just don't like that weather (L13). 

Such active appropriation of boundary objects is a form of taking ownership. As 

we saw in Chapter 6, it was not uncommon for these boundary objects to be 

extended as a means of legitimating models and their black-boxed outputs such 

as maps and probabilities. At interview, many Longreach participants indicated 

that they engaged with such boundary objects as the SOI, the MJO and 

particularly El Niño. In such cases, the boundary objects can become 

reconstituted in local contexts, and new local ‘theories’ can emerge around them. 
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Such appropriation of boundary objects was apparent in a couple of instances in 

relation to linking the productiveness of ’40-day waves’ (or MJOs) with ENSO, in 

this case, in response to a question about ‘natural’ indicators. 

I: Do you use any indicators like animals and plants, or other natural 

features to give you an idea of what the upcoming season might be like? 

P: Yeah, you tend to feel whether things are on the change. If we are getting 

patterns. You know, I watch that 40 day pattern [wave]. I'm watching 

that pretty well. I think that’s a good indication. If that goes through, and 

there is a bit of moisture about, then that can be good sign. If it goes 

through and there is no real change, then it's a bit of a dry pinch (C2). 

In the quotes above, it is evident that the boundary objects are adapted by 

participants, often through grounding scientific conceptions of climate variability 

within longer standing ways of making sense of the local climate. Associated 

with the script of autonomy is a form of responsibility for the application of 

information. Scientist participants often defer to this ideal by suggesting they 

need to give people ‘ownership’. This view coheres with Dean’s (1999) 

conception of technologies of agency, and O'Malley’s (2000) new prudentialism 

(see also Chapter 3). Ownership of information enables individuals to take 

responsibility for, and manage their own risks. Ownership implies that 

individuals are responsible for evaluating information, and managing the 

translation risks associated with it. Yet  such translation risks can be only be 

managed through ongoing mediation of boundary objects. 

Testing it ourselves 

The notion that probabilities speak for themselves did not seem to have wide 

currency among participants. Across all areas, and especially among those who 

had not attended climate risk management workshops or seminars, participants 

were testing seasonal forecasts. For climate risk technologists this is problematic 

– one probabilistic forecast, by definition, cannot be right or wrong. Yet 

participants often said that they were testing forecasts in order to decide whether 

they were worth applying. For one Longreach grazier, who had only minimal 

exposure to the science behind seasonal climate prediction, the notion that ‚your 
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own individual case can often go against the grain‛ (L25) appeared to provide an 

experiential backdrop for the interpretation of forecasts.  

Now, for some reason, we've often been reasonably all right when 

everything else was crook. This is just our experience, for instance through 

the ’60s. So when you've seen that happen, you just haven't got much 

confidence in it. Because your own individual case can often go against the 

grain. And that's the trouble with the forecast – that is, if you can get them to 

say there’s 90 percent certainty, that's pretty good. We're probably 

interpreting it wrong. We're sort of getting when there is the 90 percent 

certainty, well, it's probably 90 percent of the places that do all right and 10 

percent miss out. But that's probably not quite, you know, this is a Roger 

Stone type of statement that he makes. When you've seen in your own 

experience that you don't necessarily go with the pack, then he can make a 

perfectly correct forecast, and we won't go with it. That's where it is very 

hard to use that 70 percent chance of getting rain. < What we're looking for 

is a history of reasonably successful results (L25). 

Among those who had attended seminars and workshops, a ‚history of 

reasonable successful results‛ appeared to have been demonstrated via the 

conceptual climate, and particularly the history of associations. This is not to say 

that participants who had attended such workshops necessarily used climate 

predictions in their decision-making, but the signals of ENSO and the chance of 

rainfall were historically grounded. In some instances, the historical associations 

were related to lived experience of climate variability across generations: 

You realise, that what your mother told you when you were little, you only 

get one year in five that’s any good, that [ENSO] is why < My mother didn't 

know that. But she was born and bred at Byrock. And my father was born 

and bred at < Wanaaring. We have lived a lot further out [west] than this 

for generations. < you can see now that this El Niño hasn't only just started, 

it has been in effect all of our lives. And you are going to have to listen 

(H21). 

On the other hand, for participants who indicated that they were testing 

predictions for themselves before they would trust them, a narrative of forecast 

improvement was evident. Although the operational seasonal forecasting 

systems have changed very little since their inception, and their real-time skill 

may even have been compromised by changes in the ‘background climate’ (see 

Chapter 2 and 5), for many participants forecasts were gaining credibility over 

time. Often they were still inadequate, but there was a sense that they were 

getting ‚runs on the board‛ as one Hillston participant put it: 
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P: One thing I can say: the long term predictions about this drought were 

pretty good. I was quite impressed by the way forecasters have 

advanced. I guess I'm building up respect for the forecasters, you know, 

the Met Bureau, that I didn't have four or five years ago. They are 

learning their art a bit better. 

I: But do you know what level of reliability, what percentage chance of less 

than average rainfall, you would need before it would start to influence 

you?  

P: I guess they would have to get a few more runs on the board before I gave 

them too much credibility (H11). 

The ways participants talked about testing forecasts provides another set of 

story-lines that link to scripts of autonomy. Yet there are also numerous instances 

in the interviews in which participants reflect on how they are evaluating the 

forecasts, and these commonly emphasise trust rather than empirical testing.  

Trust in science or scientists? 

From previous chapters and in many of the quotes in this chapter, there are 

inferences that the movement of knowledge is underpinned by trust. Trust has 

been an important theme in STS, too and its importance in the development of 

scientific authority cannot be overstated. In the earliest experiments of the 

Enlightenment, gentlemen were the only trustworthy witnesses who could testify 

to the authority of experimental results (Shapin and Shaffer 1985; Shapin 1994). 

More recently, the boundaries of what is properly scientific and what is not are 

mediated by international peer reviewed journals. In the public domain, 

however, trust is often mediated by personalities and their representations and 

performances of social and natural orders.  

Investment in developing climate applications and extending climate information 

has been substantially greater in Queensland than in New South Wales. This 

investment was perhaps most notably reflected in the prevalence of one name in 

the talk of participants – Roger Stone. Longreach participants did not talk about 

the times of year when the SOI or SSTs might produce a meaningful signal; they 

tended to talk about Roger Stone and what he said. The SOI was well entrenched 

in the language of Longreach participants, and El Niño was ubiquitous; yet these 

terms were often referred to in relation to the individuals who mediated their 
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meaning. Roger Stone had introduced these concepts into the lexicon of 

Queensland graziers, and gradually stabilised and added to their meaning in 

ways that people could relate to. As I argued in Chapter 6, it is through the 

connection with the cultures and colloquial languages of so-called ‘end-users’ 

that, in part at least, a new ‘common language’ can be built. Working towards 

such a ‘common language’, particularly at a local or regional level, gradually 

builds the credibility of an individual as a trusted intermediary between graziers 

and the drivers of climate. It might be inferred that by these processes of 

engagement, climate-related boundary objects are stabilised, then made durable, 

and gradually enter the common language, such that they can be curated within 

social memory. Yet this common language, as indicated in the quote below, may 

be less about the clear enunciation of probabilities than it is about personal 

regard for the purveyors of this information. 

Well, I don't mind listening to the long-term forecasts. It depends on who 

they come from a bit. Like this Roger Stone, he's regarded as the best. 

Probably has the best knowledge of what it might do. You sort of tend to 

listen to him a bit. And he openly says that they can forecast the big changes, 

they can't forecast all [changes]. And we depend on storms out here for our 

rainfall. And you've just got to take potluck a bit. Some of the garbage they 

go on with in the papers. This fella that writes about the SOI, well he writes 

a paragraph that long in the Country Life about that [the SOI] and never 

mentions what it is. < Half of it is a reprint that comes every bloody week. 

It comes out that if it is a 30% chance of getting rain, you've got to remember 

that it is 70% chance of not getting rain. [Raises voice] That paragraph’s been in 

there every week for 12 months or more, and what's the good of that? You know, 

that's not telling you anything about weather, is it? (L19) 

In this quote, the contrast between Roger Stone and another mediator of climate 

predictions points to a recurrent theme that good information is far from just 

accurate. It needs to be performed in context such that it will fit the situation of its 

application. Longreach graziers who mentioned Roger Stone, for instance, often 

said that Roger acknowledged the limitations of forecasts. This admission of 

what is not known, of indeterminacy and ignorance, appeared to build his public 

legitimacy. This work done, the task of the climate representative is to perform 

how strong the hint is amongst a mess of factors: 

P: I think *a seasonal forecast+ it’s just a general indicator. I mean you listen 

obviously there’re different groups out there – I mean, we just heard that 
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recently: the Bureau of Meteorology issuing forecasts and then Roger 

Stone’s group also issuing forecasts and they’re coming out with a bit 

different scenarios. Um, so, I think you listen to them all and try and 

balance them out *pause+. But I think Roger Stone’s ones are the better 

ones.  

I: Okay [pause]. So is that the forecast that you take more notice of? 

P: Probably, but maybe not at the moment because I think he’s being a bit 

more pessimistic *both laugh+. I can’t make many more management 

decisions to lessen the impact *of stock on the country+ so I’ve got to be 

optimistic now (L9). 

In context of drought, again lightened with humour, probabilities are likely to be 

less engaging than suggestive inklings about what may or may not happen, 

about which way the climate system is leaning. Probabilities might be 

instrumental if decision-making is considered to be a process of weighing things 

up in a formal calculative manner. If a bounded version of rationality is 

considered, then trusted narratives may play a bigger part in the decision-

making process than statistical inscriptions. If this is the case, even for some 

graziers, climate prediction becomes an act of mediating the meaning of 

boundary objects and performing the climate system in particular socio-

environmental (and cultural) contexts: 

We come back to the way we make decisions. We've still got a bit of instinct, 

a bit of feeling, we talk to each other. Like, you'd never heard it [seasonal 

climate forecasting] before, now it is in your mind. It's starting to come into 

the instinctive calculations, I guess. Otherwise we [graziers] wouldn't be 

talking about [it], would we? (L25). 

Perhaps the most pervasive way that the application of climate predictions 

occurs among graziers is via discussions in families, among friends and in the 

more formal setting of group extension. If this view is right, rather than taking 

communication as a ‘thing’ to perfect, it might be better viewed as an iterative 

process of participative sense-making and world-building. Thereby, meaning is 

made gradually: boundary objects become sites for making biophysical 

relationships as well as relationships between scientists and publics; scientists 

perform uncertainties and probabilities such that they are made more visible to 

‘end-users’ not only by stabilising scientific objects but by tacitly agreeing on 

forms of talk that can mediate the boundaries between scientists and agricultural 

publics. Thus, the pervasive sense in New South Wales that ‚If you trusted it, it 
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would influence you‛ (B6) and that ‚you take their forecasts with a grain of salt‛ 

(H10) was countered in Longreach by apparent communicative rationality in 

which the inklings about what might happen appeared to be increasingly 

mediated by what climate scientists had said: 

We tend to listen a bit more to the experts. When I say the experts, [I mean] 

the blokes on the radio: our climatologists. Whereas, you know, as a child 

growing up, every bloke and his dog thought he knew more than the 

weatherman. Well, I think those days have certainly changed, and 

forecasting seems to be a little bit closer to the mark (L20). 

Yet the notion that scientists themselves need to become legitimate in order for 

their wares to be used widely was also countered by some participants who 

suggested that their connection to climate predictions was through other primary 

producers. In the Warrego, some participants mentioned ‚cotton blokes‛ (B2, B6, 

C1) as people who accessed the most up-to-date climate information and were 

worth listening to. For others, friends and neighbours come to mediate their 

relationship with the science and technology of climate risk. An interaction with 

an older couple points not only to how trust in a friend or neighbour can extend 

to scientists or their boundary objects, but how that trust may be built.  

I: Is there anyone in particular [that you talk to about the season or what 

might happen in the season ahead]? 

Wife: There was. Our next door neighbour, but he is gone now.   

Husband: He used to follow the SOI, and he was pretty bloody good at it 

too. 

Wife: He was a very interesting old man, and a fount of information, but he 

wasn't swayed by fashions or fads or anything, he had his own agenda. 

He was good. He had a wealth of knowledge, that man. There's not many 

in the district, well, they probably do follow it, but they don't say much 

about it. But the people who do say a lot about it, you probably don't 

listen. 

Husband: There is no one I know who I'd be looking to find information 

from (L15). 

The mediation of credibility through a trustworthy intermediary points again to 

a form of appropriation of the SOI by this ‚very interesting old man‛. The claim 

that he was ‚pretty bloody good‛ at the SOI implies a form of skill in application 

that climate risk technologists would likely reject. Yet this form of ‘skill-in-

practice’ was common in participants’ talk about legitimate knowledges among 
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graziers. It is a story-line that emphasises knowledge through experience and 

learning through a highly placed form of empiricism based on close observation 

and good memory. Over a lifetime, these traits form a foundation through which 

shrewdness of interpretation is built. The fashions or fads touted by scientists 

and institutions are thus not to be trusted in themselves. The very act of talking 

as if one knows something is inferred as a sign of illegitimacy in the quote above; 

the humility of practice, of testing ideas by their success and failure, becomes a 

cornerstone of trustworthiness. 

Distance and proximity, dissent and ambivalence 

In the interviews with graziers, there was an apparent paradox of engagement: 

on the one hand, people can be repelled by proximity to scientists, on the other, 

they can be enrolled. The most scathing critiques of science were from 

participants who had experienced science through close ongoing interactions 

with scientists and agencies. Yet others, who had had ongoing interactions or 

friendships with scientists, spoke enthusiastically of the knowledge gleaned 

through their relationships. On closer analysis, the apparent paradox appeared to 

hinge, once again, on the relational production of knowledges and identities that 

are implicit in the very specific interactions between graziers and scientists. Some 

examples clarify this point. 

One participant described a history of interaction with scientists from NSW 

Agriculture as instilling in her the belief that scientists often suffer from ‚taught 

arrogance‛ (B8). She described how, over the years, her enthusiasm for scientific 

inquiry had led her to instigate, or be involved with, a variety of research projects 

in attempts to address questions fundamental to the sustainability of managing 

the rangelands. She described how scientists had often ridiculed her hypotheses, 

how her local observations were regarded as anecdotal, how her qualifications to 

collect or analyse data were questioned. In short, her ability to be make credible 

knowledge was denounced. She was interested in engaging in debates about how 

the rangelands should be managed, ecologically, and productively. The 
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controversies around these issues and the difficult relations between graziers and 

scientists made these subjects ‚toxic topics‛ (B8).  

Such tensions were rarely expressed with regard to seasonal climate prediction. 

Seasonal forecasting was not a ‚toxic topic‛. The only participants who 

questioned the legitimacy of institutional knowledge-making about climate 

variability had close ties with politics at a State and Federal level. A participant 

from Hillston, for example, who spoke of his links with several generations of 

political leaders in Federal Government, was cynical about forecasts on the basis 

of political imperatives that, in his view, drove organisational agendas and 

sullied science: 

We all just laugh at these things [weather and climate forecasts], reckon 

they’re a wank. And let me say this: that having worked with government 

agencies, and being involved with all sorts of things in this area, the Bureau 

[of Meteorology] has got to do this, or be seen to be doing things, and 

whether the forecasts are right or wrong, they have to justify the 

government money that is being spent, so they have to be seen to be doing 

something (H8). 

This participant said that he would test scientific claims by his own methods, 

before they could be deemed honest or otherwise. Yet in his case this familiar 

story-line was not tied to the desire for autonomy, but institutional distrust of the 

motives of scientists and their agencies. The agencies themselves were not to be 

trusted implicitly because they were not seen as serving his interests but rather 

their own political imperatives. Similarly, a Longreach participant with close ties 

to State Government agencies suggested that, because scientists within this fray 

had to be competitive, they could not be trusted implicitly to serve general public 

interests. As such, he doubted the credibility of their products: 

P: Everybody is trying to cover their hide, nobody is actually going to 

publish what their modelling says. I reckon there is a bit of that in there. 

And jockeying for who can say the wildest thing, and get the funding for 

next time, between the various agencies. I think the various modelling 

agencies, for instance, the Bureau of Met and the Bureau of Natural 

Resource Science, the agencies, you know, Roger Stone's stuff, there is an 

element of political bun-fighting between those agencies, and they are 

very careful about what they say, because government funding often 

follows the squeaky wheel. You know, there is a host, there are political 
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issues within agencies that determine funding and I think some of that is 

actually driving this stuff. 

I: Do you think it actually affects the forecasts, or the quality of them? 

P: I do, I do (L4). 

These explicit critiques of scientists and scientific institutions were not 

commonplace among participants – they were not sought at interview, either. 

Nevertheless, the sense that scientific interests were tied to political agendas and 

could contaminate information came through widely in interviews; prominently 

with reference to the ways information is read: ‘you read what you can, but you 

also read between the lines’ was a common turn of phrase. For newspapers 

people mentioned the authors of regular climate pieces and commented on them, 

favourably or disparaging. State Government DPIs were regarded in terms of a 

history of interactions – both negative and positive. Government and industry 

publications were often described as being read with an eye to the understanding 

the agenda of that particular organisation or through the lens of a pre-conceived 

agenda. These comments were rarely made specifically about interpreting 

climate information, but as a means of negotiating which publications to bother 

with, which websites to visit, which sources to trust. Thus, usefulness was linked 

to trustworthiness.  

9.2: Conclusion: forecasts and values 

The adoption of climate forecasts as a management tool has been depicted in this 

chapter by detailing how graziers talk about how they apply such information. 

These narratives raise serious concerns about a claim which Roger Stone has 

made publicly and often: that ‚a forecast is only of value if it influences a 

decision‛. The foregoing reveals some of the complexity of the application of 

seasonal forecasts. For example, a forecast can influence the perception of future 

forecasts in which case the ‘decision’ can be a tacit recognition that seasonal 

prediction may be valuable. At another extreme, a forecast can be the final straw, 

potentially in a gradual decision about whether to persevere with grazing, or 

even with living. Rather than seeing application of forecasts occurring as discrete 

moments of influence, the forms of application I have discussed are usefully 
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viewed in terms of narratives which recur in the talk of graziers. These story-

lines depict application variously: as the iterative and often psychologically 

difficult process of quashing hope or bolstering it; application as a translation or 

appropriation of boundary objects, sometimes by articulating scientific objects 

with local observations; application as the ongoing negotiation of which 

individuals and institutions can be trusted, and to what degrees. These narratives 

emphasise the social and cultural scripts and story-lines which temper how 

information is brought to bear on decisions, and most notably, by which external 

information is tested, using the means available to graziers. In short, the process 

by which climate is extended can be viewed usefully in relational terms. 

How might these relational aspects of climate prediction be summarised? I 

suggest that the application of climate prediction needs to be always seen in the 

context of the many potential translations of objects, identities and narratives 

across boundaries. For example, acknowledging that the signs of science can be 

re-ordered as they are placed in local, cultural contexts and knowledge-ways 

means that climate risk technologists need to actively engage with these 

translations as works in progress. Scientific concepts do not remain stable and 

simply supersede existing inklings about the shape of the climate or the way 

seasons are shaping up. Rather, they are actively adapted. This is the meaning of 

ownership. Thus, the performance of climate can work in diverse ways to 

iteratively re-constitute identities and meanings. This work is apparent in the 

performances of Roger Stone and others whose legitimacy, I would argue, is 

underpinned not only by persistence and visibility in reporting climate states, but 

through their engagement in the metaphoric construction of agricultural realities 

in compelling ways. Such forms of talk, for instance about the tankstand or the 

SOI, point to a possibly tacit awareness of the importance of relational issues in 

the lay interpretation of much scientific knowledge. From this viewpoint, 

assessments of ‘user needs’ or ‘end-user understanding’ appear to be inadequate 

to gauge the full extent of the relational dialogue between publics and scientists. 

Such dialogue is instrumental to the ability of knowledge and uncertainty to 

travel across boundaries, and equally to the production of trust. 
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While cognitive issues about misunderstanding science emerged in the 

interviews, these may well be less important factors than how knowledge is 

made meaningful through processes of translation. These processes address the 

situation of application via relations among people and things. Grazier 

participants in this research often applied climate predictions as a component of 

their ‘gut feeling’ about how the season is shaping up. Climate science may back-

up or go against a grazier’s sense of the season. Such anticipatory elements of 

decision-making, however, are marginal considerations when compared to more 

tangible factors such as the quantity and quality of available feed (Chapter 8). 

Climate information is adapted to such specific contexts, and interpreted in terms 

of situations among humans and non-humans. Strauss (2003:55) puts it well: 

‚farmers, sailors, mountain guides and others who make their living by 

navigating nature’s rhythms and complex disturbances, know that to trust the 

weatherman’s forecast alone is to cast one’s lot to the wind – there is no 

substitute, no matter how sophisticated, for being there‛.  



276 



277 

 

 

 

 

 

 

 

 

 

PART 4 

INTEGRATING KNOWLEDGES 

 

 



278 

 

 

 

 

 

The Trida cross-roads in the Hillston study area over-layered with a map of the 

likelihood of below median rainfall in El Niño years (see Figure 7.2.) 
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Chapter 10  – Integrating climate knowledges in 

practice and theory 

In this chapter I pull together the previous three parts of the thesis to address my 

primary research question: how can the knowledges of graziers and scientists be 

better integrated to manage for climate variability in the rangelands of eastern 

Australia? In Parts 2 and 3 of this thesis, I analysed how scientist and grazier 

participants constitute climate variability and predictability, and to what effect. 

This discourse analysis has proven useful. The focus of analysis, which was at the 

level of social function (Macnaghten 1993), allowed for the resolution of 

pervasive scripts and parables, thus pointing towards identities and 

commitments of individuals and groups (Vanclay et al. 2006). The focus on story-

lines allowed for engagement with the points of tension and argumentation by 

which more stable scripts and parables were challenged (Hajer 1995). Shifting 

between interactional and constitutive lenses allowed me to focus on how 

particular visions of climate variability are made stable or durable, and to what 

effect (Gubrium and Holstein 2000). Thus, I have developed a detailed 

descriptive account of how climate variability and predictability were constituted 

among different epistemic and geographic communities, and what implications 

these constitutions have on the ways these communities and their participants 

understand climate, and each other.  

To pull the strands of this thesis together, I consolidate the argument that, where 

knowledge has been made mutually, graziers and researchers have produced 

much more than an understanding of climate. They have also (in)formed climatic 

place and developed potentially lasting linkages and variably stable narratives 

that link their communities of practice and allow the iterative re-ordering of 

climate variability and predictability, as well as story-lines of management and 

identity. I suggest that explicitly embracing this co-production of natural and 

social orders can build a more reflexive public good science, that is more capable 

of producing public goods. I encourage public good scientists to focus on the 
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boundary-work that affects salience and legitimacy as well as the more 

traditional scientific concerns about credibility. This approach implies that 

extension needs to become a form of research which can helpfully steer more 

biophysically-oriented research. 

The chapter is divided into three sections. Firstly, I review the ways climate 

variability and predictability were constituted by scientist and grazier 

participants in terms of risk, uncertainty and place. I examine the implications of 

these constitutions of climate for thinking about translating climate prediction for 

agricultural publics. Secondly, I draw together the empirical and theoretical work 

from previous chapters to detail how various forms of boundary-work serve the 

processes of knowledge-making and contribute to the salience, credibility and 

legitimacy of knowledges that are useful and useable to rangelands graziers. 

Bringing these strands together, I start to embroider a new story about how 

climate knowledges travel and how they are integrated. Finally, I suggest five 

principles that might orient a program of research among scientists and 

agricultural publics, which would acknowledge the dialogical characteristics of 

the production of knowledge in the socio-environmental context of managing 

ecosystems in order to sustain public goods, produce private goods, and 

minimise adverse impacts. By providing tangible ways to integrate climate 

knowledges of scientists, these principles also contribute to a movement within 

climate risk technologies towards adaptive management and adaptive 

governance (e.g. Meinke et al. 2007; Nelson et al. 2008).  

10.1: Climate risk and uncertainty, variously 

constituted 

In this thesis I have argued that climate risk is complicated by a variety of 

uncertainties that affect how knowledge and information are applied, and the 

way they travel. Climate risk technologists tend to have a statistical and spatial 

notion of climate variability and prediction which is often quite different from 

the ways graziers think about climate. In graziers’ narratives, the place where 
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they live, its history and its climate are often inseparable. For both graziers and 

scientists, the risks and uncertainties associated with climate variability thus 

need to be considered in the context of these differing forms of climate 

knowledges.  

Climate-as-risk, economies of hope and climatic place  

The prevailing view of extending climate information among climate risk 

technologists is one that encourages the view of climate-as-risk. Statistical and 

mechanistic understandings of climate are extended to provide a conceptual 

understanding of climate variability and predictability. This conceptual climate 

grounds the probabilities and boundary objects of climate prediction such that 

agricultural publics can access the ‘best available information’. This is a 

probabilistic climate, rather than one typified by our ignorance of the future. 

Climate-as-risk, externalises the emergent properties associated with climate 

uncertainty. Applying probabilities, for agricultural publics, can allow 

externalisation of blame for decision-making. Yet the extension of climate-as-risk 

relies on stabilising the credibility of particular accounts of climate variability 

and models representing it. 

Climate-as-risk was challenged by a variety of story-lines, even among climate 

risk technologists themselves. I argued in Chapter 6 that narratives relating to the 

creation and stabilisation of boundary objects, such as El Niño, La Niña, the SOI, 

and 40-day waves, were often oriented to making such objects legitimate and 

salient as well as credible. This is work which can anchor understandings of 

climate variability and needs to be carefully managed through discursive and 

performative strategies. The work of creating and maintaining boundary objects 

and boundary-ordering language, whether through conceptual, contextual or 

discursive extension, opens up a broader view of the risks associated with 

extending climate. It suggests that various socio-cultural ways of knowing and 

socio-environmental uncertainties are involved in the ways agricultural publics 

assess climate knowledge. For instance, narratives of hope and pessimism are 

indicative of socio-cultural settings in which climate risk is grounded. Hope for 
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rain in dry times, for example, is also often very specific – a hope for rain of a 

certain sort, or a certain sort of hope for rain. As graziers from all the study areas 

recounted, when stock are weak, cold or wet weather can respectively freeze 

them or bog them and lead to more deaths than the previous dry spell. 

Nonetheless, for many graziers hope itself was something that needed to be 

considered pragmatically. Many graziers claimed that others – rarely themselves 

– clutch at straws, hoping against the odds. Against a background of hopes and 

fears, climate information is justified by some graziers and researchers as being a 

dose of realism, able to alleviate emotional and psychological suffering by 

contextualising the situation in historical terms (Chapter 6, Section 2).  

Some grazier participants suggested that forecasts are only useful if decision-

makers can do anything in response to them. Graziers argued that they may have 

already committed to feeding a core nucleus of breeders, or not be in an 

economic position to cut their losses; they may have already sold everything, or 

have no financial resources left to act in any way. In situations when action is not 

possible, predictions of continuing dry appear to have their main impacts in 

causing concern or stress. Beyond simply being irrelevant, information itself has 

an impact in eroding hope and contributing to the stress of living with drought. 

This view of the way information affects economies of hope, is suggestive that 

power and knowledge-geometries have a potentially important role in 

determining the impacts of climate prediction. 

Narratives of climate variability among graziers are also informed by 

uncertainties about impacts of seasonal conditions. Narratives about the shape of 

a season (how rain falls and when; what sorts of plants grow, and how, as a 

result) are conveyed as stories about place. Reconfiguration of scripts and 

parables about climate variability appeared to occur in relation to events and the 

social negotiation of their meaning. When phenomena become securely anchored 

they can become scripts that can influence practice. For example, when 

associated with dry times and hardship, El Niño can become a dirty word. La 

Niña might become celebrated and revered. Yet these scripts are open to 

negotiation. Changed economic conditions during drought due to the opening of 
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export markets for meat, and the idea of the ‘kangaroo drought’ (Chapter 8) 

shifted the way some graziers considered future dry conditions. Thus, graziers’ 

conceptions of climatic place can shift their relationships to notion of climate-as-

risk, especially by emphasising forms of uncertainty and surprise as more 

substantial than climate predictability. 

Among scientists, these sorts of emergent phenomena are increasingly the focus 

of attention for systems scientists as resilience and adaptive capacity become key 

concerns for management across-scales and contexts (e.g. Gunderson et al. 1995; 

Berkes and Folke 1998). Some climate risk technologists, however, expressed the 

view that farmers and graziers had limited conceptions of climate variability 

because they relied on experience, rather than historical records, statistical 

analyses and mechanistic understanding. I consider that, on the contrary, the 

relational and experiential forms of knowledge are oriented to understanding 

climate in a different sense, as climatic place. Moreover, graziers are continually 

engaged in adapting climatic place in relation to the emergent phenomena 

associated with climate variability. These considerations are critical to 

understanding the way climate-as-risk is understood in the rangelands. 

Climate risk and translation risks 

Among scientists and graziers, through their participation in the constitution of 

each others’ endeavours, their discourses overlap. For example, scientists, 

through inviting graziers to watch the SOI or SSTs, invite them to be analysts of 

climate variability and to scrutinise scientific predictions. They also open up the 

possibility that their wares will be grounded in experience. The art of giving 

people ownership must be balanced with the need to control how knowledges 

and technologies are used and abused. In this thesis I have described this process 

in terms of translation; and the dangers associated with it as translation risks.  

Translation risks are dangers created when knowledge is communicated as 

information and transformed through media, individual and social 

interpretations. Some of these dangers of communicating climate are understood 
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by climate risk technologists in relation to psychological research about how 

people deal with probabilities (Nicholls 1999, and see Chapter 3, Section 4), 

others in relation to the transformation of messages by media outlets (Kestin 

2000). There are also more socio-cultural and contextual forms of translation risk 

which relate to different ways of knowing and thinking. These appear to be 

monitored by climate risk technologists through ongoing engagement and 

interaction with farmers and graziers, and through interpretation of their ways of 

talking about climate variability and the various risks and uncertainties in their 

lives and livelihoods. Translation risks can be related to the certainty trough 

(MacKenzie 1990, and see Figure 3.4); where people in the certainty trough are 

trying to interpret climate information to assist their decision-making, the people 

at the centres of production are trying to interpret how the communication 

uncertainties associated with their knowledge have informed action, or inaction. 

Such translation risks are dealt with, for instance, by contending with climate 

variability in language that acknowledges the psychological and emotional level 

at which forecasts work, or through mediating climate risk messages in terms of 

resilience, perseverance and opportunism; that is, in terms of identity.  

Roger Stone appears to be closely engaged with translation risks. He tended to be 

represented in graziers’ talk as the most reliable representative of climate, though 

not necessarily because of his commitment to doing good science. His 

performance of climates, cultures and situations in a historical context was tied to 

the process of climate prediction. His ongoing commitment to speaking in a 

vernacular that was readily accessible and salient was obvious in the way he 

talked about communication, as well as in that communication, and in the way 

some graziers referred to his knowledge. Through devices like the tankstand 

metaphor, his recognition of the psychological and emotional challenges facing 

primary producers built legitimacy while concording with their narratives of 

resilience and stoicism. Roger Stone was a prominent example of a scientist in the 

public domain who engaged in the co-production of social and natural orders. 

Implied in Roger Stone’s performance of climate is an awareness of concerns that 

Locke (2001: 8) refers to as ‚active ‘users’ of science making what they will of its 
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products – an image not so much of rationalization as, perhaps, polyvalent 

rhetoric‛. There is a broad acknowledgement of the importance of building 

legitimacy through ensuring credibility; there is an awareness of the need to 

speak in a legitimate (often colloquial) language such that the signal can be heard 

through the noise. The monological version of climate is abandoned and replaced 

by a (more) dialogical form. It is not only the scientific credibility of the process 

of model building that is potentially up for grabs; the salience and legitimacy of 

the scientists themselves is brought into the public spotlight. These climate risk 

technologists must develop a language to make their knowledge meaningful to 

those with whom they are engaged. Such a participative mode of practice is an 

exploration of the social and ecological systems and differing conception of them 

among scientists and graziers. Taking this view, the question of why computer 

decision-support systems did not diffuse into agricultural communities is 

answered easily, if only partially: they do not have human, social and 

performative dimensions. They are without the cultural markers such as scripts 

and parables that discussion of their workings entails. Standing alone, they 

appear as black-boxes, not only devoid of human elements, they are asocial, 

ahuman, acultural. And if anything general can be said about agriculture, it is 

that it is a cultural, human and social practice, through and through (Vanclay 

and Lawrence 1995). A science which engages well with agriculture must reflect 

these qualities.  

10.2: Boundary-work, objects and actors: towards a 

reflexive public good science 

Analyses of boundary-work can be used to understand and develop better 

integration of knowledges among scientist and publics. The significance of the 

analysis in this thesis is that it focuses on the language and practices by which 

different knowledges become useful and useable. I have drawn on the conceptual 

and empirical work in STS to depict how knowledges are made and how they 

travel among different epistemic cultures and settings (Chapter 3). In Parts 2 and 

3 of this thesis, I demonstrated that differing prioritisation of salience, credibility 



286 

and legitimacy among climate risk technologists and graziers affects the 

functioning of epistemic boundaries. Moreover, the ways people have of 

assessing each of these aspects of knowledge varies across epistemic and placed 

knowledge cultures. In this section I discuss the implications of these findings for 

understanding how climate knowledges were integrated among scientist and 

grazier participants.  

Boundary-work and integration of knowledges 

The seminal work on boundary-ordering in STS was largely concerned with the 

boundaries among scientists or between scientists and policy-makers, and how 

different actors bolster their own epistemic authority or define terrain over which 

they are best suited to make knowledge (Gieryn 1983; Jasanoff 1987). These 

efforts to define boundaries in the epistemic terrain of societies are tied up with 

cross-cultural propensities to make and stabilise authority as a means of making 

sense of the world (Latour 2004; Jasanoff 2005). However, where credibility 

contests require scientists to convince lay publics of the value of their claims, 

different forms of boundary-work come into play (Gieryn 1999:233-335). 

Scientists must make claims into useable knowledge, contextualised in relation to 

the knowledge-ways, cultures and lifeworlds, as well as the practical problems 

that people face.  

To draw out the differences between credibility contests in scientific and policy 

domains and those involving agricultural publics, I employed the distinctions 

between salience, credibility and legitimacy as a means of grounding knowledge-

ways. Cash and others (Cash and Buizer 2005; Cash et al. 2006) have suggested 

that salience, credibility and legitimacy are inter-linked such that investing in 

credibility through, for example, improving climate models, can deplete 

legitimacy if the models are not targeted to address concerns relevant to a 

particular group of decision-makers (Cash and Buizer 2005, and see Chapter 3, 

Section 3). In this research I have argued that there are evident tensions among 

climate risk technologists and graziers about the relative primacy of salience, 

credibility and legitimacy of different knowledge claims, forecasts, actors and 



287 

institutions. Credibility, predominantly, is the precinct of climate science. For the 

applications researcher, the salience of knowledge is a key driver. For the grazier, 

salience, credibility and legitimacy are conjoined almost seamlessly in their talk. 

Thus, analysing boundary-work in the context of a public good science, such as 

climate risk technologies, is usefully done by paying attention to contests over 

salience, credibility, and legitimacy. 

Climate scientists unsurprisingly tend to be committed to a realist vision of 

communicating climate-as-risk, and suggest that only the best available 

predictions are extended to agriculture. However, in focusing on credibility, 

legitimacy is always brought into play. I depicted this tension in relation to skill-

talk in Chapter 5. The issue of artificial skill with respect to the methods by which 

statistical forecast schemes are developed and tested, directly addresses issues of 

credibility. Yet the same language operates at a rhetorical level to order the 

boundaries of who can and cannot produce legitimate seasonal forecasts. When 

linked to concerns such as ‘the cottage forecasting industry’ and the ideal that 

climate scientists should speak with one voice in the public domain, skill-talk 

creates a sense of who can legitimately produce a seasonal forecasting scheme. 

While climate scientists often refer to the test for forecasts as being set by 

publication of a scheme in a reputable international journal, the proverbial ‘bar’ 

appears to move depending on who develops the forecasting scheme and when, 

such that incumbent schemes and organisations maintain the role of ordering 

what constitutes both credibility and legitimacy through the hybrid repertoire of 

skill-talk.  

Systems scientists and extensionists, while acceding to the need to ensure that 

forecasts have skill, created a different vision of legitimacy through calls to make 

climate risk technologies more relevant to the needs of potential users. This is 

exemplified by end-to-end research in the USA (Goddard et al. 2001; Agrawala 

and Broad 2002; Hansen 2002) and participative systems research in Australia 

(Hammer 2000a; Meinke et al. 2006) and the dialogue paradigm (McCown 2001) 

as it applies to climate applications (Nelson et al. 2002). Calls to find common 

languages (e.g. Stone and Hammer 1994) infer that language, at least in part, 
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drives the production of useful and useable knowledge, yet rarely is this idea 

explicitly examined among climate risk technologists. The close analyses of the 

language of climate variability and prediction from previous chapters suggests 

that, among both graziers and scientists, legitimacy requires adherence to 

particular ways of speaking. For example, interviews with graziers reflected 

Wynne’s (1992a) argument that legitimacy depends on the ability of scientists to 

ground their knowledge in the situations and contexts in which people live and 

work. Thus, I argued that scientists who engaged with potential users in a much 

more substantial way than passing on a prediction can contribute to the salience 

and legitimacy of knowledge. This requires the rhetorical expression of 

familiarity with the diverse meanings of climate variability in the contexts in 

which such knowledge is applied. In turn, this requires the climate risk 

technologist to learn a great deal about context and situation in order to 

contribute to the co-production of knowledge.  

Co-production, though, is not only about making knowledge together, but also 

about simultaneously reforming natural and social orders. Thus, the discursive 

extension of climate can be a critical form of boundary-ordering that builds 

legitimacy of individuals by emphasising, for example, that a scientist’s concern 

is not only about the systems, but about those systems in the context of lives and 

livelihoods. Thereby an individual can constitute themselves in ethical or moral 

terms, as someone capable of empathy. Rather than self-aggrandised proclaimers 

of a prescriptive best-practice, having a historical and cultural feel for the lives 

and livelihoods of the people they are engaged with, some of these scientists 

subtly suggest a form of politically appropriate normativity, bending the ‘battler’ 

myth to one that encourages resilience, preparedness and risk management as 

the corner-stones of agricultural practice. Roger Stone represented the climate 

while contextualising his representations in terms of graziers concerns. Roger 

Stone might be considered as a nodal actors, in practice and person. Akin to 

boundary organisations, nodal actors are responsible to actors and institutions 

across social and cultural divides (Guston 2001). Their form of science is political, 

artful and interpretive research, coupled with the more formal analyses and 
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modelling. Such nomadic scientific practice opens up possibilities for the 

reflexive co-production of natural and social realities. 

Boundary-work also occurs among graziers, in order to define what sorts of 

knowledge and practice are salient, credible and legitimate for their lives and 

livelihoods. Notably, recurrent scripts and parables of practice attest to the 

importance of autonomy and independence (Chapter 8). These key features of 

cultural identity recur in a variety of studies in different rangeland environments 

(Holmes 1994; Gill 2000; Dominy 2001; Gill 2003). The stability of these narratives 

also indicates a pervasive moral code suggesting entrepreneurial autonomy is the 

primary mode of life, work and knowing among graziers.  

Other scripts and story-lines among graziers suggest that useful and useable 

knowledges are placed knowledges. Placed knowledges may be adopted or 

adapted from outsiders, from scientists, or generated among peers, family or 

friends. These knowledges are rarely entirely local, nor scientific. They are 

relational, and thus impelled by trust through the negotiation of the salience, 

credibility and legitimacy of organisations, individuals and their information 

products. Yet they are always grounded in a locale and its history and culture. 

This view of placed knowledges highlights that boundary-work among scientific 

and lay cultures must heed the knowledge-geometries by which ‘ownership’ of 

knowledge is developed. Ownership, in this context might be usefully thought of 

as the process of placing knowledge through engagement with boundary-work 

in the context of local constitutions of salience, credibility and legitimacy. 

The quip (usually attributed to Mark Twain) that people are forever talking 

about the weather but no one ever does anything about it, is confounded by the 

notion that that speech is a form of action (Searle 1969), that people do things 

with words (Austin 1962) and that language creates its own reality (Wittgenstein 

1947 [1922]). If we acknowledge that talk in context produces variably stable 

conceptions of things, at the same time as creating particular ways of being, 

thinking and acting that are more or less legitimate, then the activity of making 

knowledge to improve management of the rangelands becomes thoroughly tied 
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up with questions about how people talk about climate and what the effects of 

that talk are. Such is the messy socio-environmental terrain in which scientific 

climate information becomes public knowledge, through which boundary objects 

are made stable or otherwise, and within which the talk of engaged climate risk 

technologists is made to be useful and useable to agricultural publics. 

10.3: Five principles for a better public good science 

To conclude this chapter, I suggest five principles that would contribute to the 

better integration of knowledges among rangeland graziers and climate risk 

technologists. These principles augment current practices of scientists and 

extensionists by explicitly engaging with the question of how to balance salience, 

credibility and legitimacy. The principles also indicate the form of institutions 

that need to be developed in climate risk technologies. I attend to the work that 

Meinke et al. (2007) encourage in their synopsis of an international workshop in 

February 2005, sponsored by the Commission for Agricultural Meteorology of 

the World Meteorological Organisation: 

the rhetoric and lexicon of climate scientists needs to shift beyond forecasts 

of climate variability and change to embrace a broader concept of ‘climate 

knowledge’. This broader concept would empower both decision-makers 

and science by defining the achievements of science against the participatory 

evolution of user relevance across diverse scales and multiple contexts. 

I suggest that beyond shifting language, it may be useful to re-examine the 

conceptual understandings of knowledge-making and adoption, including place 

alongside scale and context, and uncertainties alongside risk. I have emphasised 

the plurality of knowledges from which narratives about reality exist in 

argumentative tension. Working with such languages produces new realities, 

new ways of knowing, thinking and new practices of knowledge-making.  

Among STS scholars, it may be taken as a somewhat idealistic or naïve notion, 

that modellers and agronomists operating from a realist epistemology would 

embrace a constructivist critique as an orienting element to their research and 

practice. However, there appears to be growing acknowledgement, among at 
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least some climate risk technologists, that the most important forms of 

knowledge are the ones which end up having a bearing on decisions, and that 

these are rarely adduced only from biophysical science. Although such 

knowledge is often somewhat derisively labeled as ‘perceptions’ by climate risk 

technologists, I have demonstrated that graziers’ knowledges are legitimately 

constituted through the complex relational and socio-cultural histories. The 

methods of production of such placed knowledge have an important bearing on 

how information from elsewhere is integrated into local decisions. In many ways, 

at least implicitly, I believe the five principles below are already applied by 

climate risk technologists. To fully embrace what is suggested here, though, will 

require substantial re-negotiation of the relationships between research and 

extension and the funding arrangements for both.  

The principles underpin the co-production of knowledges, but are also directly 

oriented to building trust. Trust allows knowledge to travel away from its centres 

of production to other scientists (Shapin and Shaffer 1985; Shapin 1994) and to 

publics (e.g. Wynne 1992a; 1994a; Ostrom and Walker 2002). Yearley (1999) 

argues that there is tendency for science communicators to attempt to break 

down trust into its constituent parts, and that this stems from the 

conceptualisation of distrust as an aberration to be overcome. He contends that 

this conceptualisation is underpinned by an assumption, repeatedly refuted by 

case-study work in the Public Understanding of Science, that ‚trust and 

credibility are fixed dispositions, either of individuals or institutions‛ (Yearley 

1999: 863, note 2). Yearley (1999: 863) argues that trust cannot ‚usually be 

established in routine ways‛. However, I have suggested in this research that 

there may be more performative, relational and interactive means of becoming 

trusted. Though these are not exactly ‘routine’, they have characteristics which in 

themselves can guide the formation of publicly legitimate scientific practices. The 

principles of action and interaction are not so much mechanical or prescriptive as 

they are adaptive. They are about embracing cultural, social and psychological 

differences as they appear, rather than developing epistemic hierarchies and 

enforcing them. They are about building strong relations and interactional 
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understandings of situations and contexts, of constraints and opportunities, 

through the conduct of research and extension. This implies a specific 

formulation of extension as interpretive and communicative research and 

practice. 

The principles developed below also reflect the work of other STS scholars. In 

particular, I am indebted to Jasanoff’s (2003b:227) work on ‘technologies of 

humility’, which are the ‚institutionalized habits of thought, that try to come to 

grips with the ragged fringes of human understanding – the unknown the 

uncertain, the ambiguous and the uncontrollable." Jasanoff suggests that rather 

than inferring public ‘needs’, the wants of the public must be evinced at a more 

basic level that does not just cordon off what is not known from scientific 

understanding but attempts to open up what is traditionally outside the purview 

of scientific assessment. For instance, what I have called translation risks are 

emergent epiphenomena associated with the production and extension of 

uncertainty, albeit presented as probability. Consideration of such issues may be 

seen as an unnecessary side-track to climate risk technologists focused on the 

practical work of improving forecast skill, making forecasts targeted to the needs 

of end-users, and effectively communicating them. Yet augmenting this techno-

scientific focus can allow for social and institutional learning. To these ends I 

detail below five principles for integration of knowledges. These principles can 

be summarised as follows: 

1. Framing the problems associated with managing climate variability needs 

to be done deliberatively, involving graziers and scientists. 

2. Articulating diverse socio-environmental concerns in addressing 

problems requires integration of social and biophysical science. 

3. Reflexivity and humility should be explicitly emphasised as elements of 

scientific praxis in this public good science. 

4. Scientists should include and closely examine the placed knowledges of 

lay actors. 

5. Integrating extension with research and development will make scientific 

knowledge-making more effectively targeted and adaptive. 
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Principle 1: Problem framing needs to be a deliberative process 

The notion of producing scientific knowledge with agricultural publics has most 

recently been conceptualised by climate risk technologists in terms of a ‘dialogue 

paradigm’ (Nelson et al. 2002). This paradigm has begun to develop a 

commitment to encouraging participatory framing of problems. Problem framing 

can highlight the various uncertainties that may or may not be reducible, and 

how these might be negotiated among scientists and graziers. For example, 

graziers’ concerns about emergent phenomena shift the relations between people 

and things in terms of experience and expectation. Events raise new queries that 

may be able to be attended, more or less, through modelling or experimentation 

or simply through dialogue. Participatory processes need to be rooted in the 

acknowledgement that knowledge-making of scientists and graziers are both 

conditional. Yet for graziers, the salience and legitimacy of their knowledge is 

buttressed because it is situated and responsive; it is oriented to matters which 

are of pressing concern.  

Deliberative problem framing is an iterative process by which languages and 

concerns can be better translated across boundaries. For instance, when operating 

within economies of hope, climate communicators may be better placed by 

adopting a mediating language. Talking about agronomic conditions requires an 

understanding of how these subjects are discussed among graziers. This sort of 

work requires extensionists and nodal-actors with technical knowledge and skills 

to mediate between knowledge-ways and their respective languages.  

Principle 2: Diverse concerns need to be articulated to properly address 

issues 

The consideration of phenomena as heterogeneous constructions means that 

many different matters of concern can be brought into the fray of knowledge-

making in diverse ways. Climatic place, for instance, is replete with emergent 

phenomena which may be partially driven by rainfall, policy instruments, 

markets, interest rates, or the costs of educating children. The articulation of such 

concerns in the ways graziers frame problems highlights the necessity of 
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grappling with the technical scope of problems as well as diverse other elements 

which influence how these problems are understood. Close interaction, and 

reflection on this interaction are critical to a broadly inclusive articulation of 

concerns. Such concerns provide the context in which knowledge is and can be 

used. Scientists’ engagement with context tends to occur sporadically within 

projects, yet is rarely included in formal analyses making it difficult to 

understand how concerns of agricultural publics are affected by changed 

conditions.  

In a similar vein, the social-psychology of knowledge-making was often avoided 

by climate risk technologists in preference for broad-brush understandings of the 

cognitive psychology of risk communication. I have argued, that the process of 

building knowledges through engagement moves beyond the focus on decisions. 

Beyond a process of framing problems, and finding solutions in partnership, 

there is analytic and iterative work of constructing phenomena in culturally and 

socially appropriate ways. In the rangelands and in agriculture generally, people 

have widely differing conceptions of what is important. Analyses of discourse, 

and particularly of story-lines, has proven useful for understanding the processes 

of stabilising and destabilising boundary objects, as well as identities. On several 

levels, the dialogue paradigm in systems research serves the purpose of 

grounding the understanding of scientists and graziers through interactions that 

broaden understandings about diverse ways of thinking. However, the dialogue 

that goes on could be formally analysed to develop an iterative improvement in 

its form. 

The value-orientations of scientists also need to be made explicit. In the public-

private partnerships that typify Australian agricultural R,D&E, there is a 

commitment to improvements in agricultural productivity and sustainable forms 

of production. Yet there is little reflection among scientists about the structural 

implications of increased production in the light of power-geometries such as 

those inferred by the idea of the ‘agricultural treadmill’ (Cochrane, 1958 #809, in 

Leeuwis 2004). The concern that those with more capital can better capitalise on 

climate-as-risk is apposite. In this reading, it is uncertainty itself which creates 
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possibilities for the entrepreneurial success for family farms. While climate 

scientists consider it extremely unlikely that they would ever be able to forecast 

seasonal conditions precisely, this remains a goal. Yet the warning about the 

knowledge-geometries associated with climate-as-risk also need to be heeded. It 

is often taken as obvious that understanding the risks of agriculture allows 

farmers and graziers to keep ahead of the game, to manage those risks with 

knowledge and action. On the other hand, farmers and graziers often bemoan the 

loss of a previous, sometimes idealised, identities of agricultural practice that 

have been eroded by the industrialisation of agriculture (for example see van der 

Ploeg 1993; Vanclay and Lawrence 1995; van der Ploeg 2003; Vanclay 2004). From 

grazier interviews, older graziers with less debt and fewer expenses were 

regarded to manage country in a cautious and prudent manner. For them, 

financial aspects of running a business often appeared less pressing than the 

desire to look after their country, their stock, and to maintain a way of life. 

Climate prediction, oriented to sustainably increasing productivity, is often 

assumed as a public and private good. I would not argue at this juncture that this 

is mistaken, but rather that these sorts of concerns need to be examined in 

relation to who might benefit and who, potentially, loses out as this gradual 

change in spatially and culturally distributed productivity plays out. 
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Principle 3: Reflexivity and humility need to be embraced as part of 

scientific praxis 

Avoiding ‘taught arrogance’ is imperative for scientists who wish to engage with 

publics in the co-production of knowledges. It requires a degree of awareness of, 

and empathy for, other ways of life and ways of knowing. It requires reflexivity, 

in the sense of acknowledgement that in representing nature we are also 

representing ourselves. Moreover, these representations need to be examined 

with respect to how they are interpreted and translated. By humility, I mean an 

open acknowledgement of the limits of one’s ability to represent. It also implies 

openness to new understanding, and that different ways of knowing can have a 

useful bearing on the problem space within which one is working. These traits 

are critical to what I referred to in the last section as nodal actors – those 

scientists who work the boundaries between science and society. Reflexivity, 

though implicit in the talk of some scientist participants, is rarely discussed in a 

formal or public manner, and thus can be largely seen as a form of personal 

(perhaps tacit) learning rather than as knowledge that re-orients institutional 

norms and practices, as well as those of the individual.  

In some interviews with climate risk technologists, it was implied that, used in 

this informal, personal way as know-how, the performance of reflexivity and 

humility can become a rhetorical resource, used for building empires of control 

(Latour 1987; Gieryn 1999). Just as techno-science is deployed strategically, so the 

production of scientific and social identities can re-orient the course of scientific 

endeavour through the building of webs of relations. Thus, reflexivity requires 

reflection on ethics as well as practices and methods of communication (Wynne 

1992a; Leach et al. 2005). 

Principle 4: Places and placed knowledges should be analysed in the 

context of applied research and extension  

Much knowledge that graziers apply in their thinking is historical, familial or 

experiential, yet more broadly, the knowledges of graziers are often placed 

before they are applied. Whether they are endogenous or exogenous in origin, 
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they are often transformed in the process of being placed. Climate risk 

technologists talk about the importance of agricultural publics getting 

‘ownership’ of knowledge. I have suggested that, in this process, knowledge is 

transformed and translated. It is conjoined with existing frames, negotiated in 

social and familial spaces, fundamentally it is reconstructed in the process of 

being emplaced. Put simply, scientific knowledge needs to be grounded in place 

to be applicable and this is done largely through relational negotiation of its 

meaning and effectiveness in a particular locale, which may include testing, or 

trusting the word of others. Placing knowledge is a relational process and 

highlights the imperative of paying attention to translation risks. 

Place is critical to what graziers consider feasible and possible, and thus their 

own conceptions of vulnerability and adaptive capacity. These terms have 

become key concepts for some climate risk technologists in their growing focus 

on managing for climate variability in order to adapt to global change. Jasanoff 

(2003b) suggests that allowing people to take part in the assessment of their own 

vulnerability is an important plank in building technologies of humility. The 

relational knowledges of place, and particularly the notion of climatic place, 

provide important conceptual devices for understanding such local constitutions 

of vulnerability and particularly the real-time work of adaptation.  

Principle 5: Knowledge-making needs to be adaptive 

The inter-connections between science and agricultural publics point to 

integration of research and extension such that, together, they underpin adaptive 

institutions. Far from being concerned with top-down or bottom-up, one way 

transfer of innovations and knowledge, both research and extension become 

about the production and mediation of knowledges and technologies, as well as 

of knowledge-ways and lifeworlds. This integration of research and extension is 

not a move to erode attention to technical issues. Rather, it is a bid to include 

things that have been largely left implicit and thus marginal: the boundary-work 

among epistemic cultures, the work of construction, the co-production of 

institutions, discourses, and identities in the process of producing climate-as-risk, 
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and climate uncertainties. Learning societies are achieved by close negotiation of 

how to make useful and useable knowledges among scientists and publics, and 

an acknowledgement that this knowledge will always be partial, situational and 

contextual, and, moreover, that the process of producing this knowledge is likely 

to shift social identities and relations as part and parcel of the process. Publics 

will change their ways of getting to grips with the world, as will scientists. They 

may meet in the middle, or at the edges of this broad new terrain of knowledge-

production; rarely will these meeting points be pre-determined because they will 

emerge from situation and context, as they will from the relational histories that 

precede them.  
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Chapter 11  – Conclusion 

In this thesis I drew on theoretical and conceptual work from the field of Science 

and Technology Studies (STS) to examine climate variability and predictability in 

a new light. The principal concern of the thesis has been to ask how the 

knowledges of graziers and scientists might be better integrated to manage for 

climate variability in Australia’s semi-arid rangelands. In addressing this 

question, I analysed the talk and texts of scientists and graziers, largely from in-

depth semi-structured interviews, and developed a wide-ranging analysis of how 

knowledges are integrated and might be better integrated to manage for climate 

variability.  

In the analysis of the how researchers represented their work and its aims, I 

argued in Chapter 5 that scientists had diverse concerns which propel their field 

of climate risk technologies in particular ways. Certain narrative-elements – such 

as the scripts about producing skill, and parables about the dangers of artificial 

skill – operate at a rhetorical level to enforce a particular form of disciplinary and 

institutional boundary-ordering, emphasising the centrality of issues of trust in 

the production of quality statistical forecasts. However, such narratives about 

credibility are propped-up and contested in relation to diverse matters of concern 

by agricultural systems thinkers, who highlight the importance of the salience 

and legitimacy of claims being made by scientists. For instance, among climate 

scientists there is a strong emphasis that scientists should speak with one voice in 

order to build legitimacy of their joint endeavours. The ideal of singing from the 

one book engenders a tendency towards describing climate variability in terms of 

risk, partly by avoiding issues of uncertainty, ignorance and indeterminacy in the 

public domain. This image of scientists producing a singular monological reality 

in order to not confuse ‘the public’ is not uncontested. There are some climate 

risk technologists who see the ideal of a maintaining a singular science as 

unrealistic.  
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As I argued in Chapter 6, the extension of knowledge about climate variability 

and prediction attaches climate to place in various ways. I argued that climate 

extension can be usefully understood as operating in three distinct (if 

overlapping) modes: conceptual, contextual and discursive. Each mode of 

extension can connect diverse interests and places to climate variability and in 

doing so they unsettle any image of climate information being applicable as 

decontextualised probabilities. The discursive mode of extension, is oriented to 

containing climate variability and predictability within brief and penetrating 

phrases via media such as radio and newspapers. This appears to be the most 

wide-reaching form of extension. Discursive extension, I argue, has the most 

substantial effect in shaping conceptions of climate variability by iteratively 

stabilising climatic phenomena and their associated boundary objects. In this 

sense, discursive extension relies on producing narratives of climate variability 

and predictability that are grounded in the language and lifeworlds of those to 

whom it is targeted. Moreover, discursive extension can be used to perform the 

climate system through attaching meaning to boundary objects and bio-physical 

relationships, such as teleconnections, at the same instant as producing or 

reinforcing meanings of social identities and relations among experts, 

agricultural publics and phenomena.  

For grazier participants, climate variability appeared just as slippery and difficult 

to contend with as it was for climate risk technologists. Graziers tended not to 

talk about climate variability as a calculable risk, rather they described it as 

inherently uncertain or unpredictable, often because of the associated complex 

and interactive phenomena which affect agricultural, productive and ecological 

impacts (Chapter 8). Graziers’ perspectives do not always fit smoothly with those 

of climate scientists. The latter work to contain complexity and transform 

uncertainty into probability, thereby reconstituting climate variability as a 

manageable risk. Nonetheless, there are wide overlaps in the ways graziers and 

systems scientists make sense of climate variability: both consider any 

predictions as partial and conditional, both iteratively attempt to make sense of 

current conditions in relation to history. For graziers, it would appear that 
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present and past are much more experiential phenomena, gradually built up 

through observation, embodied practice and variously trusted stories of how 

things were, how things are, and what might become. In these narratives, climate 

and place are often mutually constitutive, and thus I have seen fit to bring them 

together conceptually, via the term climatic place. Climatic place is the way the 

weather and the landscape gradually accumulate in the social and individual 

memory, through experience of place, and stories about its history, as well as 

interpretation of what is happening in the landscape and beyond. In this sense-

making, as within scientific circles, there is substantial boundary-work done via 

language in attempts to define who the trustworthy representatives of climatic 

place are. This boundary-work work is far from deterministic. The ways graziers 

manage for climate variability are often up for negotiation, though they are also 

often partially stabilised over generations resulting in heuristics of practice and 

local understandings of seasonal patterns and phenomena. Traces of these more 

stable forms are evident as stable story-lines, such as scripts and parables of place 

and management. 

Taken together, the concerns of graziers and scientists might usefully guide the 

re-constitution of their practices and institutional forms of knowledge-making. 

Such re-ordering may also be more generally useful in orienting sciences which 

attend to the simultaneous production of public and private goods. A principal 

component of this re-constitution and the analysis that underpins it is the recent 

STS scholarship which insists that natural and social orders are often produced 

together (Jasanoff 2004c). In producing a climate for public consumption, 

scientists are also implicated in the production of public, political and 

institutional forms that cohere with this new form of climate. This argument has 

interesting implications: it suggests that scientists, far from simply representing 

nature to publics or politics are partially responsible for the generation of 

societies and cultures. For example, the sense that climate can be contained to 

some degree as a risk at inter-seasonal timescales creates expectations that 

climate variability should be a manageable risk. ENSO has provided a raft of 

boundary objects that form focal points for relations between climate risk 
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technologists and graziers. These are used to shape conceptions of climate-as-risk 

and thereby of practice within climate dependent industries, especially 

agriculture. 

The analysis presented in this thesis coheres with earlier interpretive work in the 

Public Understanding of Science, STS and Extension, and contributes to these 

discourses in five significant ways.  

First, the symmetrical methodological approach of analysing lay and scientific 

constitutions of phenomena appears to be a useful means of gaining insight into 

the tensions and fissures among knowledge-cultures. In particular, focusing on 

narrative-elements (scripts, parables and story-lines) is a particularly effective 

means of getting to grips with boundary-work among publics and scientists. 

Because it is oriented to examining how boundaries are ordered across domains, 

this approach is most easily applied to situations in which this boundary-work is 

occurring, such as in focus groups or workshops. Its application in interviews, 

however, provides a detailed realisation of a more personal level of positioning 

that goes on within epistemic communities and thus is likely to show up more of 

the underlying argumentative story-lines and tensions at work within a 

particular context. I have argued that being aware of boundary-work, and 

effectively responding to it at the nexus between science and society is a key to 

producing useful and useable climate knowledge. 

Second, as an examination of boundary-work in public good science, I argued 

that contemporary boundary-work includes more than ‘credibility contests’; it 

implies contests over salience and legitimacy as well. STS scholarship on 

boundary-work acknowledges that boundary-work has particular audiences 

(Gieryn 1999), and that public audiences of a scientific discipline can be 

developed or deleted to build legitimacy (Evans 2009). Among climate scientists, 

credibility is described as being produced by rigorous approaches to producing 

information and is contested by talk about skill and artificial skill of forecasts. 

This skill-talk operates at a rhetorical level to enforce boundaries around who can 

legitimately produce forecasts. Yet the application of such forecasts is considered 
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by systems scientists and many extensionists to require another step: integrating 

forecasts with the frames of reference among decision-makers by making 

forecasts salient. In representing agricultural production system and decision-

makers, systems scientists do boundary-work by pragmatically deploying issues 

of salience. This representation hinges on their engagement with decision-

makers, which in turn can and has changed the ways they understand the 

problem of managing climate variability. Through such engagement, systems 

researchers appear increasingly aware that impacts are often emergent 

phenomena of the complex socio-environmental milieu. Moreover, some of these 

systems researchers have developed ways of performing climate and culture 

simultaneously in order to shift between registers of salience and credibility, and 

so redefine legitimacy in this public domain. Through these forms of boundary-

work, done across public and scientific domains, a different form of authority is 

built among individuals and agencies. This boundary-work can be seen as a form 

of co-production, because it necessarily spans the breadth of systems and thus 

social and natural orders.  

Third, and related to the above point, systems scientists involved in this research 

were generally much more reflexive about knowledge-production and its 

impacts than has been reported in previous work in the Public Understanding of 

Science. This reflexivity is partly to do with the institutional impetus for these 

public good scientists, which emphasise engagement and outcomes-orientation. 

Much of the previous constructivist work in the Public Understanding of Science 

has focused on scientific controversies, and often on regulatory science. Climate 

risk technologies, being oriented to serving public and private goods, relies on 

engagement with publics and has thus developed more open and reflexive 

relations with publics than regulatory science. In some instances, the mode of 

knowledge production achieved by climate risk technologist with agricultural 

publics appears to approach Rabeharisoa and Callon’s (2004) notion of ‘mutual 

learning’. I would suggest that these domains of science, which are funded by 

users and governments to produce public and private goods together, are ripe for 

further research by scholars from the field of the Public Understanding of 
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Science, and that such research can provide useful insights for both Extension 

and STS discourses. 

Fourth, I have suggested that a key reason that scientistic approaches to 

quantifying and managing risk fail to gain traction among publics is because they 

do not cohere well with placed knowledges. Knowledges in this sense are not 

only seen as differing in terms of content or ways of knowing, nor just across 

geographical boundaries; they are intimately tied up with places and the ways 

these places are built over time through experience and narrative, in relation to 

socio-environmental moments and the ways they accumulate in the individual 

and social memory. Such placed knowledges are specific to locales yet comprised 

of diverse endogenous and exogenous understandings, which are made salient 

and credible in relation to the locale. This point builds on Wynne’s (1992a) 

reading of the responses of Cumbrian sheep farmers to scientific practices and 

claims following the Chernobyl nuclear disaster, providing a somewhat hopeful 

addendum. Where these sheep farmers rejected an imposed assumption of 

control and an alien application of universal theory to local contexts, the graziers 

in my research appear to have embraced particular scientists because of their 

ability to represent local phenomena and identities in a wider context.  

Finally, I have argued that, among climate risk technologists and graziers, 

integration of scientific and lay knowledges occurs but can be improved by 

paying attention to boundary-work, and specifically to the scripts and parables of 

climate, and the story-lines by which these are contested. These narrative-

elements allow for the identification of diverse culturally-constituted climates 

and the knowledge-ways by which they are produced. They also help to assess 

the tensions between and among epistemic cultures, both lay and scientific 

communities. While my interpretive analyses of such narrative-elements is 

necessarily partial, I have argued that these analyses can, nonetheless play an 

important role in iteratively formulating practices and institutions to build more 

appropriate forms of integrative knowledges of climate variability, and so 

develop more effectively targeted research and extension. Specifically, I have 

argued that five principles could be usefully applied to research and extension of 
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climate variability and predictability which would serve to manage the 

translation risks associated with such knowledge production and extension. 

These principles, detailed in Chapter 10, can be summarised as follows: 

1. Framing of problems needs to be done deliberatively, through 

participation between graziers and scientists. 

2. Diverse socio-environmental concerns need to be articulated to effectively 

address problems. 

3. Reflexivity and humility need to underpin scientific praxis. 

4. Scientists should closely examine the placed knowledges of lay actors. 

5. Extension needs to be integrated with research and development to make 

knowledge-making better targeted and more adaptive. 

The five principles, developed in the context of rangeland graziers and climate 

risk technologists, reflect aspects of other analyses from both STS (Jasanoff and 

Wynne 1998; Jasanoff 2003b; Irwin and Michael 2003) and Agricultural Extension 

(Vanclay et al. 2006; Pannell et al. 2006). They cohere with an emerging 

participatory praxis in which the legitimacy of public knowledges is not derived 

solely through credibility as defined by a particular scientific community, but 

through the engagement across epistemic and geographic communities to arrive 

at mutually beneficial outcomes. Moreover, these outcomes are fostered by the 

generation of mutually acceptable narratives by which identity, relations, places 

and knowledges are co-produced.  

Climate variability in the Australian rangelands cannot be managed through 

scientific calculation and communications of risks alone. Uncertainty, in its many 

forms prevails; in the climate system, in the emergent phenomena that spring 

from socio-environmental contexts across scales, and in the way knowledges are 

translated across boundaries. These uncertainties undermine realist attempts to 

manage climate-as-risk, and create an opening for the public good science of 

climate risk technologies to be augmented by constructivist approaches to 

understanding the integration of knowledges. By being explicit about boundary-

work there are opportunities to develop greater reflexivity among scientists 

about how climate variability and predictability are represented and performed, 

and to what ends. Boundary-work at the edges of epistemic and placed cultures 

is fundamental to integration because it is the rhetorical process by which these 



306 

edges are ordered. By paying attention to how boundary-work is done, and 

considering how it might be done better, there are opportunities to improve how 

knowledge travels and thereby develop adaptive and integrative understandings 

of places, climate and good land management. 
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Appendix 1 – Interview guide for climate risk 

technologist participants 

Questions Answers TM
Coming to the Problem

1 Could you start by telling me how you came to work on 

climate variability (in agriculture?)

2 For how long have you been involved in investigating 

climate variability? yrs

3 Has all this time been within the organisation you currently 

work for?

yes   1         no   2        

4 Where else have you worked on climate variability?

5 Can you give me some examples of what you find most 

fulfilling about your work? 

6 What is the biggest challenge in your work at the moment?

track mark----->      -------->      --------->
Specific questions about your own work: (to be filled in for 

individual researchers)

track mark----->      -------->      --------->

Interview number:

                                                       tear off below

Interview number: Requests:

Name of Interviewee:

Address:

Phone:

Date:                                   Time:

ESTIMATING CLIMATE VARIABILITY QUESTIONNAIRE FOR RESEARCHERS
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Advances and Limitations in Climate Forecasting

7 I'd like to know about what you consider the biggest 

advances and limitations in forecasting climate variability 

for agriculture in your field of research. Can you tell me 

what you think these are?

8 Since drought was struck from the Natural Disaster Relief 

Arrangements in 1988, how would you rate the progress 

that has been made in predicting climate variability in 

Australia? outstanding     1
very good      2

good      3
reasonable     4

poor     5

9 Do you think that significant improvement in the skill of 

statistical models can be made with further work?

yes   1         no   2         unsure  3

10 Can you outline what sort of work you think is required 

here?

yes   1         no   2         unsure  3

11 What aspects of statistical models can be improved with 

further work?  

12 Do you think that such work could improve uptake of 

forecasts and related products? 

yes   1         no   2         unsure  3

13 Do you think the outputs of various statistical models 

currently available to predict rainfall differ significantly in 

their temporal skill? 

yes   1         no   2         unsure  3

14 Do you think the outputs of various statistical models 

currently available to predict rainfall differ significantly in 

their spatial skill?  (follow-up on local skill levels)

yes   1         no   2         unsure  3

15 Do you think it is important to disseminate information to 

users about the different strengths and weaknesses of 

statistical models for different places and times? 

yes   1         no   2         unsure  3

16 How do you think this may be effectively achieved? 

17 What level of indeterminacy exists in knowing the skill of a 

given outlook or forecast?

18 What does this indeterminacy stem from? 

track mark----->      -------->      --------->  
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Challenges in Climate Prediction

19 For science in general, where do you believe the greatest 

challenges lie in assisting agriculture in managing for 

climate variability?

20 Do you think there is a need for interdisciplinary work to 

take up these challenges?

yes   1         no   2         unsure  3

21 What sort of interdisciplinary work do you consider most 

needed?

track mark----->      -------->      --------->

Responses to Climate Forecasts

22 How would you rate the response of Australian agriculture 

in general to seasonal climate forecasting? 

23
What sectors of agriculture do you think have embraced 

seasonal climate forecasts most? (rank in order mentioned) Cotton
grains
sugar

sheep/wool
beef

dairy
Other

24 Why do you think this has been the case?

25 What are the main factors as you see them inhibiting the 

uptake of climate forecasts and related products? Scientific Problems     1
(rank in order as mentioned) Inappropriate Content    2

External Constraints (inability to alter decisions)      3
Complexity of target systems (predicable 

system/unpredicable impacts)      4
Communication Problems      5
User Resistance or Misuse      6

Cognitive Biases      7

Others

track mark----->      -------->      --------->

Climate Change

26 To what extent do you believe climate change influences 

the skill of statistical climate forecasts in Australia? 1 – very significantly,   2 – significantly,                              

3 – not very significantly,    4 – insignificantly

27 What techniques currently exist to address these 

challenges? 

28 How can the impact on any changes in the skill of forecasts 

resulting from climate change (or the uncertainties therein) 

be quantified? 

29 What implications does climate change have for the validity 

of other model that you are familiar with? 

track mark----->      -------->      --------->

Communication of forecasts 

30 Do you believe that forecasting weather as probabilties 

would improve people's ability to understand and use 

probabilistic climate outlooks?

yes   1               no   2               unsure  3

31 What do you think is the most effective way to represent 

the skill of a climate forecast?

spatially?

temporally?
track mark----->      -------->      --------->  
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Networks and Communication Between Agencies

32 Firstly, can you tell me who you work with on issues 

related to seasonal climate variability? Which people and 

organisations do you have close links to?

33 How would you describe the relationship between your 

agency (group) and others involved in development and 

dissemination of climate forecasts? See Card 1
1      very closely related, excellent communication BMRC
2      close working relationships, good communuication NCC
3      Acceptable, sufficient communication CSIRO
4      Poor, better communication required QCCA
5     poor communication but does not require attention Others:

34 Do you think generally that establishing closer links 

between agencies would reduce misunderstanding of 

climate information among the broader society? yes   1         no   2         unsure  3

35 Do you have any specific concerns about how certain 

agencies use the media to convey contentious messages? 

(can you give me some examples)

yes   1         no   2         unsure  3

36 Is there a need to establish protocols for communication of 

climate information between agencies?

yes   1         no   2         unsure  3

37 What sorts of things would you envisage these protocols to 

be?

38 Who do you see as the key players in Australia setting the 

agenda for climate variability research?

39 How do you think contentious issues in climate science 

should be brought into the public domain?
track mark----->      -------->      --------->

Economic implications of climate forecasts

40
Thinking about all sectors of public and private 

organisations, what sectors are now showing increasing 

interest in using climate forecasts to manage their 

resources or products? (rank as mentioned) insurance
water resources
power generators
futures exchange
stock exchange
agriculture                            (sector:                        )
fire authorities
forestry

others:

41 Do you envisage that seasonal climate forecasting will 

become an increasingly valuable tool for these business 

over the next few decades?
yes   1         no   2         unsure  3

42 Do you expect that seasonal climate forecasts will have an 

increasing, and more immediate economic impact over the 

coming decades?
yes   1         no   2         unsure  3

track mark----->      -------->      --------->

General information about yourself

43 What have been the the most significant landmarks in your 

career for you?

44 For how much longer do you envisage working in this field?

yrs

45  How are you employed? 1 full time employee
2 employee part time
3 self-employed 
4 casual
5 on short term contract

6 other: (specify)

Thank you for your time
Can I contact you to clarify or discuss any of your answers 

by phone at a later date?
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Appendix 2 – Interview guide for grazier 

participants 

Note: sections highlighted yellow were analysed using descriptive statistics for the Land, 

Water & Wool project (Leith 2004). 

Property and production

Questions Answers

1  What is the name of your property?
2  What is the total area of property?  ha/acre
3  What is your property currently producing? sheep

wheat
cattle
wool

other(s):
4 Do you ever grow any crops? yes   1                           no   2

What types of crops do you grow? %

5

 How much stock did you run this year?  Sheep  _________ DSE (Dry Sheep Equivalent)

  Cattle __________ AE  (Adult Equivalent)

6
Do you generally stick to certain stocking rates for your 

property? yes   1                           no   2

What are these for sheep?  Sheep  _________ /ha

What are these for cattle?
  Cattle __________ /ha

7
Has your stocking rate change during the drought/ during 

the last twelve months? yes   1                          no   2

 How did it change?

8

Could you describe how you keep track of rainfall on the 

property?

rainfall events            daily weather              memory       don't 

keep records         daily digital

9  When do your rainfall records date back to? * 18               19
10  Do they continue to the present? * yes   1                           no   2
11  Are they official Bureau of Meteorology records? * yes   1                           no   2
12  Do you keep other property records? * yes   1                       no   2 (go to)
13  What other records do you keep? * Stock no

financial records
Weight of wool sold

animals sold
animals purchased

wildlife
rainfall

detailed daily diary activities
diary of place
diary not systematic

Others:

14
Do you reflect on your records to make management 

decisions on the property? yes   1                           no   2  

Which records are the most useful? TM? ----->

How do you use these records to make decisions? TM? ----->

15
 How much rainfall do you think you get on your property 

in an average year  mm/inches
track mark----->      -------->      --------->

Interview number:

                                                       tear off below

Interview number:
Requests:

Name of Interviewee:

Address:

Phone:

Date:                                   Time:

MANAGING FOR CLIMATE VARIABILITY QUESTIONNAIRE 
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Risk Management 

16
 What factors are important in deciding your stocking 

rates? * list in order as mentioned

17

 How do you assess the risks of changing markets?

tm?

18

 How do you assess the risk of dry conditions or drought 

in the coming months or seasons?

tm?
track mark----->      -------->      --------->

Drought declaration and perception

19  Has the drought broken for you? *** yes   1                           no   2
20  Is this area drought declared now? *** yes   1                           no   2

track mark----->      -------->      --------->
Recent/Current Drought

21
 About when did it become apparent to you that you were 

in drought?***            Month: _______ Yr_______

22

 What sorts of  things did you notice changing?  *** 

[prompt: what specifically, like in a particular paddock, 

behaviour of wildlife, stock?] tm?

23
 How has the drought affected your property’s output?*** 1. eliminated it completely
(prompt to multiple choice after description) 2. reduced it to its lowest level ever

3. reduced it substantially
4. reduced it below average
5. had little effect
6. had no effect
7. Increased it at the expense of next year

24
 In a normal year about what proportion of your family 

income comes from the property? *** %

25
 How much has this income been affected by the current 

drought? 1. eliminated it completely
(prompt to multiple choice after description) 2. reduced it to its lowest level ever

3. reduced it substantially
4. reduced it below average
5. had little effect
6. had no effect
7. Increased it at the expense of next year

26

 Can you describe the biggest differences between the 

work you have had to do in this drought compared to a 

good season or a normal year? tm?
track mark----->      -------->      --------->  
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Grazing management

27
What month do you normally make key decisions or take 

management actions: (please circle month) * see Card 1
Cattle - what Breed
Main muster       J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Second Muster   J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Decision to sell  J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Actual Sell Date J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Agist in J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Agist out J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Wean                  J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Forward sell       J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Buy stock           J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_

Others: J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_

J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Sheep -- What breed
Join Ewes          J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Mules                J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Lamb Mark       J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Shear                 J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Decision to sell J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Actual sell date J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Agist in J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Agist out             J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Forward sell      J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Buy stock        J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Crutching J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_
Others: J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_

J_  F_  M_  A_  M_  Jun_  Jul_  A_  S_  O_  N_ D_

29

 What do you think was the most difficult decision that 

has been made on the property since the recent/current 

drought began?

tm?

30
 What were the main factors you had to consider to make 

this decision? 
tm?

31
How long did it take to decide? 

days
32  How did you contribute to making this decision?*** a. made the decision independently

b. took a lead in the decision
c. was partly involved in decision-making
d. was not involved in decision-making

33
What did you do to keep the property going during the 

drought? *** (rank and prompt if necessary) rank in order as mentioned
Put stock on agistment
Take in agisted stock
Sold breeding stock
Sold other stock
Bought feed (Supplement)
Bought feed (Full feeding)
Took stock on the road
Culled stock
Spelled paddocks
Reduced hired labour
Off-property work
Cut back property costs
Cut back household costs
Borrowed money
Planting a new crop

Others:

track mark----->      -------->      --------->  
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Use of Natural Indicators of Weather and Climate

34

 Do you use animals or plants or other natural indicators 

to predict what the weather will do in the next few days 

to a week? yes   1                           no   2  (goto )

What are these indicators?

35
Do you use any of these predictions to help make 

decisions about managing the property? yes   1                           no   2

36 What sorts of decisions? Can you give me some 

examples? tm?

37

 Do you use any indicators like animals and plants or 

other natural features to give you an idea of what the 

upcoming season might be like? yes  1                       no   2   (go to )

 What are these? 

38
Do you use any of these indicators to help make decisions 

about managing the property? yes  1                       no2   (go to )

What sorts of decisions? Can you give me some 

examples? tm?
track mark----->      -------->      --------->

Use of Seasonal Climate Forecasts 

39

This question is about what level of reliability a climate 

forecast would need to have before you would consider 

using it to make you change any management 

decision.What proportion of the time would you require a 

seasonal climate forecast to accurately predict less than 

median rainfall before it would influence your 

management decisions:              For summer rainfall: 50        60        70        80         90          100

 For autumn rainfall: 50        60        70        80         90          100

 For winter rainfall: 50        60        70        80         90          100

 For spring rainfall: 50        60        70        80         90          100

40
Do you think any seasonal climate forecasts currently 

available are this reliable? yes  1                       no  2   (go to )

41  Which seasonal climate forecasts do you think are this 

reliable?

42

Looking at Card 2, is this how you would define when the 

the seasons here start and finish?

Summer 

Winter 

Autumn 

Spring 

Break of Season 

43

 Given an accuracy of x times out of ten,  what month 

would this forecast be most usefully issued (provide 

month)?*

see Card 2
Summer Rainfall 

Winter Rainfall 

Autumn Rainfall 

Spring Rainfall

Other (specify)

44

Looking at these cards together, can you rate how useful 

would forecasts for different seasons be for your decision 

making?

see Card 2 and Card 3
Summer Rainfall 

Winter Rainfall 

Autumn Rainfall 

Spring Rainfall

Other (specify)

45 Do you believe that seasonal climate forecasts are a 

useful management tool for you as they currently exist?

1   Very useful,   2   Quite useful,                                3    a little 

bit useful,  4    Not useful                        See Card 3

Why are they useful? / Why not? tm?
46  Do you think that they will improve in the future? yes  1                no   2                unsure   3

track mark----->      -------->      --------->
Climate Change

47 What impact do you think climate change or global 

warming might have on this district? tm?

48
Are you concerned about the impact of climate change on 

your property? yes  1                no   2                unsure   3
track mark----->      -------->      --------->  
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Knowledge of Climate Science

49
 How would you rate your current knowledge or 

understanding of the following?
see Card 4

1 – No understanding: never heard the term
2- Some knowledge: heard of the term, some idea of 

what it means but not confident to apply it to any 

management decisions
3 – Reasonably confident: understand the term and can 

apply it to farm management decisions

4 – Working knowledge/Confident: understand the terms 

and could apply it to farm management decisions
5 – Expert: Expert understanding and knowledge of the 

term and have applied it to management decisions for 

more than three years
Seasonal Climate Forecasting 1          2         3          4            5 
El Nino 1          2         3          4            5 
La Nina 1          2         3          4            5 
Sea Surface Temperatures 1          2         3          4            5 
Forecasting pasture growth 1          2         3          4            5 
Using climate forecasts to adjust stocking rates 1          2         3          4            5 
Understand what 'median rainfall' means 1          2         3          4            5 
Decadel (10-year) climate variability 1          2         3          4            5 
MJO/ 40 day oscillation 1          2         3          4            5 

50
Do you know how the Southern Oscillation Index (SOI) 

relates to El Niño? yes  1                       no   2 
track mark----->      -------->      --------->

Sources of Climate Information

51  Do you have access to the internet at home?  ** yes  1                       no   2   (go to )

52  On average, how often do you go on the internet to do 

something relating to the farm/property?

1   daily,  2     <1 per month,  3  1-4  per month,   4     2-5 per 

week,   5  daily                         See Card 5

53 On average how long do you spend on the internet each 

time? mins

54 Which person in your household is most likely to access 

climate information on the internet?

Husband                                     Wife            Son (age    )           

Daughter (age     )
55  Are you connected to Telstra Broadband? ** yes  1                       no   2   (go to )
56  Are you planning to connect to Broadband?** yes  1    no  2   not sure 3               Not available   4

65
Do you use any computer packages to assist with 

managing your property?** yes  1                       no   2   (go to )

57
What computer packages are these?

tm?

58

This question is about what is the most useful way for you 

to access seasonal climate outlooks. I will read out 

different ways that outlooks can be delivered and you tell 

me if they are very useful, quite useful, a little bit useful 

or not useful. **

see Card 6     1 – Very Useful

2 – Quite Useful 

3 – A Little Bit Useful

4 – Not Useful

o Email
o Download from internet
o Phone in service
o Faxback service
o Accessing your own CD-ROM software package
o Government Department publications
o Industry magazines
o Group meetings
o Television
o Radio
o Newspaper
o Local QDPI/NSWag office 
o Private Consultant
o Journals or Magazines

Are there any other sources you use to access climate 

information (please specify) 

59

Can you tell me about how rainfall varies across your area 

and how you can predict rainfall variability across your 

local area? tm?
track mark----->      -------->      --------->  



346 

Talking about Climate

60

 Who do you tend to talk to most about what might 

happen in the season ahead?   What do you tend to talk 

about with them? 

61
 Does being in drought make you talk more or less about 

the weather and climate?       more    1         same   2        less    3

62

 Some people believe that drought and climate variability 

are a normal risk of farming and should not be 

considered as a disaster or an unusual  event. What do 

you think of this idea? tm?
track mark----->      -------->      --------->

Community

63

Are you a member of any of these following 

organisations?
See Card 7

1  Landcare

2  Farmers' Association

3  Other farm organisation  (please specify)

4  Service club eg Lions, Rotary

5  Church 

6  Parents and Citizens

7  Sports clubs 

8  Other organisation 

64
Has the recent/current drought affected your participation 

in (any of these) this organisation(s)?

65
 What have been the biggest economic effects of the 

drought on the area around here?

66
 Generally, how have the people of the district reacted to 

the drought?***
track mark----->      -------->      --------->

Background

67  For how long have you been operating a property?*** ___ ___ years (excluding childhood)

68  For how long have you been operating this property?  

***

___ ___ years (excluding childhood)

69  For how many generations (including yours) has the 

property been in your family? ***

   ___   (1 if married into it)

70  For how long have you been living in this area?*** ___ ___ years

71  Do you have any children (any age)?*** yes  1                       no2   (go to )

72  How many children do you have (for blended families 

count all children)?*** 0   1     2   3    4    5    6   7   8   9

73  How many of your children are old enough to help with 

property work? (If none, write 0) *** 0   1     2   3    4    5    6   7   8   9

74  How many of your children are old enough to have 

chosen a career? (If none, write 0 and go to  )*** 0   1     2   3    4    5    6   7   8   9

75
 Do you want any of your children to continue in 

agriculture (including those already in agriculture)? *** yes 1           uncertain   2             no 3

76  Do you expect any of your children to continue in 

agriculture (including those already agriculture)? *** yes 1           uncertain   2             no 3  
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77  How long do you want to stay on the property? *** See Card 8
1   indefinitely
2   untill I die
3   until retirement

4   until the children/ one of the children take over the peoperty
5  until the children have left home
6  for a short time while we look for something else
7   only until we can sell

78
 About how many of your relatives live in your district? 

*** See Card 9
1    none
2    some
3    about half
4    most
5    all

80  About how many of your friends live in your district?*** See Card 9
1    none
2    some
3    about half
4    most
5    all

81

 To you, what are the important things about life on the 

land? ***

tm?

82

 What sorts of things do you want to achieve on your 

property? ***

tm?

83
 Is it possible to develop your property so that drought 

will never affect it (ie drought proof it)?***

yes 1 (how?)      uncertain   2             no 3        (why not? -- got 

to)
84  What assistance would you need to do so? *** tm?

85
 Do you think any properties in this district are drought-

proofed? *** yes 1           uncertain   2             no 3

86

 Are there some farmers who are recognised as better 

managers of drought in this area? ***

yes 1           uncertain   2             no 3  (go to )

87

 How are they recognised? ***

tm?

88

 How did the best farmers cope with the drought? ***

tm?

89
 What level of formal education have you completed? *** 1 no formal schooling

2 primary
3 part secondary 
4 secondary without agriculture
5 secondary with agriculture
6 technical/trade
7 tertiary other
8 tertiary agriculture

90
 (If  working off the property) what is the main kind of 

work do you do off the property? ***

91
 On average, about how much time do you spend each 

week working on the property?***  ___ ___ hours

92  What is your age? *** years

Thank you for your time
Can I contact you to clarify or discuss any of your answers 

by phone at a later date?

*** - adapted from Stehlik, D., Gray, I. And Lawrence, G. (1999) Drought in the 1990s: Australian farm families' experiences, RIRDC, Canberra, A.C.T.

** - adapted from (2002) Seasonal Forecasting in the Gascoyne-Murchison Survey , Queensland Centre for Climate Applications and Gasacoyne-Murchison 

Strategy.

* – adapted from Land Water and Wool -- Climate Project Survey fro Western Queensland,  Queensland Centre for Climate Applications.

 


