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1 Introduction

Reports from the IPCC (2001) detailing increasing average global temperatures and
subsequent changes to climatic conditions world-wide elicit two distinct responses from
those in the research and policy communities. One is to call for lessening the greenhouse
gas concentrations that are affecting climate through actions generally referred to as
‘mitigation’ (Smith et al., 2003). Another response is to work to improve the ability or
capacity of individuals, communities and nations to handle the impacts from altered
conditions. Academics and policy-makers often refer to such actions as ‘adaptation
measures, options or strategies’ (Burton et al., 2002; Smit et al., 2000). Developing and
implementing adaptation strategies for climate change is a specific commitment in
the United Nations Framework Convention for Climate Change (UNFCCC, 1992).
However, despite the growing awareness that many regions and groups are increasingly
vulnerable, the research, policy and programmes necessary for facilitating climate change
adaptation have been slow to develop (Burton et al., 2002; Pielke and Sarewitz, 2003;
Peilke et al., 2007).

Canada, like many other countries, has sectors and regions where climate change
appears to be having detrimental effects already. Negative impacts from a changing climate
have been documented in the Arctic and the Prairies (Hassol, 2004; Kerr, 2002; Sauchyn
etal., 2005). Agriculture is especially susceptible to weather and climate conditions and has
recently experienced costs related to recurring and persistent droughts, flooding and other
extremes (Wheaton et al., 2005). Despite the fact that weather and climate related
challenges appear to be more frequent, many agricultural producers in Canada seem
to be somewhat disinterested in the topic of climate change (Brklacich et al., 1997b;
Bryant et al., 2004; Chiotti et al., 1997; Holloway and Ilbery, 1996; Reid, 2003;
Smit et al., 2000). This situation is problematic for those communicating climate change
research results and developing policy and programmes based on those findings.
To date, there has been little exploration of producers’ perceptions of climate change
and whether these views are related to their knowledge of climate change or their
confidence in their adaptive capacity to deal with effects of climate change.

This paper examines how news media report agricultural adaptation to climate
and weather conditions and compares that with how Canadian agricultural producers
appear to view the same topic. It begins with a review of climate and weather impacts on
agriculture and a brief examination of possible influences on producer opinions, including
the role of news media messages. Coverage of climate change adaptation issues in farm
and nonfarm news media is then documented and discussed. The paper concludes
with possible implications for research and policy on climate change adaptation in the
Canadian agri-food sector.

2 Climate change adaptation and agriculture

Weather and climate are generally considered key determinants for success in agriculture.
As a Prairie grain farmer notes: ‘We harvest water and sunshine’ (Meinert, 2003).
Producers identify weather as one of the main factors contributing to their financial risk
(Angus Reid Group, 1998). Variations in conditions such as length of growing season,
timing of frosts, heat accumulation, precipitation, evaporation and moisture availability
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all influence production and therefore economic returns to producers and agribusiness.
With climate change, alterations in growing conditions and climate related risks
and opportunities are expected and may already be happening (Belliveau et al., 2006a;
Bryant et al., 2000; Wall et al., 2007). A southwestern Ontario producer commented:

“Weather is getting to be more sporadic and unpredictable each year. In the last
three years with any luck, you probably get the best crops your farm has ever
seen and if you are the other people your crops have been disastrous. Weather
has been extreme and it seems to be tough to get that gentle rain that you need.
Lots of areas are getting almost nothing and other areas are getting what we
call hundred year storms. Something is wrong when you get three, hundred
year storms in five years.” (Oke, 2006)

Impacts from drought conditions across Canada in 2001 and 2002 caused agricultural
production to drop an estimated $3.6 billion CDN. In addition, the drought was
responsible for net farm income being negative or zero for several provinces for the
first time in 25 years (Wheaton et al., 2005). Besides these complications from droughts,
variations in growing season norms such as warmer night time temperatures, more frost
free days and more intense storms have led to several indirect impacts including the
over-wintering of pests, increases in invasive species and declines in product quality
(Kling et al., 2003). Future climate change scenarios suggest these conditions will
continue and become more pronounced (Brklacich et al., 1997a; IPCC, 2001).

Studies confirm that current conditions appear to be changing and raising increasing
concerns among producers (Stroh Consulting, 2005; McKeown et al., 2005; Wall and
Smit, 2005). The Canadian Senate hearings on climate change and agriculture also
documented producers’ challenges from altered weather conditions and what the future
will mean (SSCAF, 2003). For instance, a fruit grower in British Columbia included
this observation in his address to the Senate:

“...many farmers, including myself, see hail as a big problem for us.
Twenty or 30 years ago, hail events occurred maybe once every eight or ten
years. My farm has been hailed seven times in the last 10 years. That is fairly
typical. It is quite substantial . ... All I see is that weather events are more
intense, and the frequency of these weather events is increasing. This is coming
at a time, unfortunately ... where our crop insurance premiums have just
doubled. We have a big problem with this because with increased weather
events that affect our crops and our ability to grow good quality crops, we want
affordable crop insurance . . .” (Patton, 2003)

Despite these challenges, agriculture has a strong tradition of adapting to a wide
range of factors including environmental conditions related to soil, water, terrain,
technological developments and market pressures (Sauchyn et al., 2005). None of these
elements remains constant and their effects are interdependent (Bradshaw et al., 2004).
Their changes over time represent stimuli that affect the success of farming activities
and that prompt adjustments to altered circumstances. Agricultural history is replete with
examples of adaptation to changes in multiple factors, external and internal, to farming
systems (Rosenberg, 1986; Winson, 2003).

Adaptation to a changing climate has been treated in various ways in the
climate change literature. Most often, studies follow a top-down approach based on
climate change scenarios focused on changes in temperature (i.e. global warming)
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(Dessai and Hulme, 2004). These are then used to generate estimates of future
climate conditions, mainly temperature norms and some moisture attributes, at a rather
coarse spatial scale (Bootsma et al., 1994). Researchers downscale the climate model
outputs to estimate future local climate and to predict agricultural impacts, most
commonly yields under climate norms, sometimes connected to economic value.
Adaptations are introduced at this stage as a response to the projected impacts. Among
the adaptations considered in the scenario-based approach are altering the location of
production, using different crop types and varieties, installing irrigation and producing
different commodities (Smit and Skinner, 2002). The adaptation options used are assumed
by the researchers to be reasonable or logical strategies for managing climate risks.

By contrast, studies focusing on actual, as compared with hypothetical, adaptations
for managing climate and weather risks tend to follow a bottom-up research approach
(Dessai and Hulme, 2004) and document a large number of adaptations that are inevitably
tied to a host of additional factors (namely market pressures, environmental regulations
and crop insurance availability) (Stroh Consulting, 2005; Belliveau et al., 2006a,b;
Bradshaw et al., 2004; Reid, 2003; Wall and Smit, 2005). Such findings demonstrate
the highly integrated nature of agricultural production where the decision-making
environment includes a large number of factors and where adaptations are rarely
considered in response to climate change alone.

Shackley and Deanwood (2002) point out the highly practical nature of resource
managers (including agricultural producers) who seek response options within established
and familiar sets of institutions and processes. Impacts from climate change are integral
to economic, environmental and other risk management issues routinely dealt with in
agricultural production. One study, for example, reports that:

“When asked what triggers new management practices most participants said
economic drivers. Economics send a stronger signal [than climate] to farmers
although some had a hard time separating economics, the environment and
climate. Farmers said they would not implement changes [to reduce climate
risk] unless there is a bottom line and an economic payoff.” (Stroh Consulting,
2005, p.10)

That climate change adaptation is embedded in ongoing risk management strategies is,
likely, one reason why producers do not acknowledge climate change as a discreet risk
requiring separate adaptive responses in their farming operations (Belliveau et al., 2006b;
Bryant et al., 2004).

3 Producers’ attitudes to climate change adaptation

Besides managing climate and weather risk in terms of their environmental and
economic effects (Belliveau et al., 2006a,b), there are a number of additional factors
leading researchers to conclude producers do not recognise their actions as climate change
adaptation. Since none of those factors has been subject to critical examination,
a number of assumptions are made as to why the situation exists. Among the possible
explanations is that there is a certain amount of confusion over what climate change
means, whether it is, in fact, occurring and what is responsible for it. For example,
when asked his opinion of climate change, an Ontario farmer noted:



Agricultural adaptation to climate change in the news 359

“Well, what I hear about climate change, global warming, this year I don’t know
if we are getting any global warming, it’s a weather cycle. You can look at it in
different ways. I am more of a believer of it being a weather cycle, rather than
global warming. There are things that we can do that they say will change the
ozone layer. There are emissions that we have to look at. I call it weather cycle,
not global warming.” (Reid, 2003, p.132)

It may be that uncertainty about the nature and implications of climate change influences
producers’ responses to anything associated with it (such as adaptation).

With the release of the IPCC Report (2007), the Stern Review (2006) and other
recent climate change information, such misunderstandings will likely be reduced.
However, there remain several barriers to ‘lifting the taboo on adaptation’ as Pielke et al.
(2007) point out. In some circles, adaptation is considered diametrically opposed to
mitigation and therefore negative; promoting adaptation means mitigation will fail
(Pielke et al., 2007). Although there is no evidence to suggest such an attitude has
influenced Canadian agricultural producers’ views on climate change adaptation, there
has been an overwhelming emphasis in agriculture-climate change policy on greenhouse
gas mitigation initiatives and programmes. From 1998-2003, the Canadian federal
government apportioned $2.815 billion for climate change mitigation activities and $45
million for work on climate change impacts and adaptation in all regions and sectors
(Spencer, 2005). Furthermore, since 2004 and for agriculture alone, there are several
programmes addressing greenhouse gas mitigation: the $110-million Greencover Canada
program (designed to improve grassland-management practices, protect water quality,
reduce greenhouse-gas emissions and enhance biodiversity and wildlife habitat);
the $100-million National Farm Stewardship programme; the $10-million Environmental
Technology Assessment for Agriculture programme and the five-year, $21-million
Greenhouse Gas Mitigation programme (AAFC, 2005).

Canadian agricultural producers are more likely to think of climate change
in terms of long-term warming, rather than increased variability and extremes
(Belliveau et al., 2006b). Adapting to a gradual change in growing conditions related
to temperature and other environmental conditions is precisely what the agriculture
sector has accomplished throughout its history. Most producers are confident in
their abilities to adapt to changing conditions, while noting that government plays
an important role in assisting them to do so (Angus Reid Group, 1998). Thus producers’
low key response to climate change may be reflecting their trust in the agricultural sector
as a whole to develop new technology for future conditions. Included in their expectations
may be improvements in irrigation systems, equipment for soil and water resource
management, livestock facilities and crop varieties, among other developments.

The Canadian public is aware of the potential impacts of climate change. A recent poll
on perceptions of climate change indicates 87% of the population is somewhat to very
concerned about the issue and more than 70% think the effects from climate change are
already evident and overwhelmingly negative (EKOS, 2005). Figures for American and
European public opinion on the topic also indicate a growing level of interest and concern
about ‘global warming’ and its potential impacts (Brewer, 2005). Despite the increasing
apprehension about the consequences for Canada from climate change and for the need to
manage associated risks, climate change adaptation (as a logical response) seems to be
largely ignored by the agricultural industry and policy-makers. For instance, in the latest
version of the Canada-Ontario Environmental Farm Plan (EFP), a section on climate
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change has been included as an ‘emerging issue’ (OFEC, 2004). The opening statements
for this section review likely impacts on agricultural production as more drought, severe
weather, changes in cropping patterns and increased need for irrigation. The segment that
follows (entitled ‘What can you do?’) does not present information about adapting to the
impacts or risks, rather, it refers only to greenhouse gas reduction strategies (OFEC, 2004,
A1-A3). Adaptation to altered weather and climate conditions do not appear to be
addressed in the EFP, despite the clear statements indicating it will likely have serious
consequences for the industry.

The foregoing discussion presents several factors underlying producers’ apparent
indifference to climate change adaptation. Research findings support the idea that
adaptation strategies for climate change are not readily distinguishable in practice from
existing risk management for agricultural production. Also, the general issue of
climate change has been presented in an inconclusive and somewhat confusing manner,
while climate change adaptation maintains a very low profile in government policy
and programmes, especially compared with mitigation. Another factor limiting interest in
adaptation is the tendency to consider climate change as long term gradual warming that
producers will adapt to with government support and new technology.

Producers’ apparent predisposition to discount climate change adaptation will be
influenced by conditions in the broader public sphere. Of particular interest here is how
the news media portray climate change adaptation for the agricultural sector.

4 Role of media in shaping ‘public opinion’

Individuals develop their understanding, perceptions and attitudes in the context of their
larger social world. Although the number and type of influences vary widely across
cultures and through time, communications remain a constant in the process of forming
opinions. In North America, messages from mass communications media (internet,
television, radio and newspapers) and those from personal contacts affect what people
consider to be the important issues of the day and may contribute to conformism
(Wright, 1965). News media ‘frame’ issues and convey messages about their relative
importance (Sonnett et al., 2006).

Debate continues over the power of media messages to influence public opinion.
For some, mass media are thought to manipulate attitudes to suit the needs of those in
power (Herman and Chomsky, 1988). As Fowler (1991) notes, ‘news’ is not a natural
phenomenon but a product that reflects the bureaucratic and economic structures of the
industry producing it. Also influential are the relations the news industry has with political
organisations, governments and other market forces (Beam, 2003; Fowler, 1991). For others,
news media messages are one of several factors forming public and individual opinion,
which must therefore be understood in light of other attributes (for example, individuals’ level
of awareness, interpersonal communications and the role of leadership) (Crespi, 1997).

Among the topics covered in news media are environmental concerns regarding
climate change (often presented as global warming), which has become a frequent
subject for discussion. Sonnett et al. (2006) note a general increase in coverage for
extreme weather events on US network television news from 1968 to 1996. More recent
news media interest in climate and weather issues appears to parallel the signing of the
United Nations Framework Convention on Climate Change in 1994 and, later, the Kyoto
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Protocol in 1997. From Sept 1998 to July 2004, more than seven per cent of the items in
Reuters Daily World Environmental News referred to global warming'. Devastation from
the European heat wave of 2003, severe weather and variability throughout 2004 and the
2005 hurricane season have all ensured prevalent news coverage of the risks and impacts
from climate and weather conditions. The need to manage those risks through various
adaptations (e.g. improved emergency preparedness systems) is also often noted,
reflecting the level of concern in the general public (Brewer, 2005).

Producers, as members of the public, have their opinions influenced by many
sources, including the news media. Wheaton et al. (2005) note that media articles
can reflect the intensity, timing and types of issues and concerns regarding serious
climate conditions such as drought. Their media survey of Canadian press coverage
(July 2000—-January 2003) indicates that a majority of articles about drought conditions
focus on impacts and adaptations rather than the climatological aspects of the drought.
While media reports are frequently seen as gauges or reflections of public opinion,
media can also serve to mould public opinion (Crespi, 1997; Soroka, 2003).

As members of that general public, Canadian agricultural producers have been
exposed to many news items on climate change, global warming and the need for a
response. There are also a number of agricultural industry-related publications providing
news to producers. Information from both farm and non-farm sources is one of several
factors that influence producers’ levels of understanding and, therefore, their response
to the topic of climate change adaptation. An examination of the content of news
messages regarding climate and weather conditions could facilitate an assessment of
how the messages correspond to producers’ perceptions of climate change issues.

5 Analysis of news media

A content analysis of news media, available in print and through the internet, was
undertaken to determine if climate and weather issues are portrayed in a manner consistent
with producers’ attitudes toward climate change adaptation. Broadcast news media
(television and radio) were not examined, in part due to the difficulty in compiling and
reviewing news items from these sources. Stories found in the ‘non-farm news media’
and ‘farm news media’ from January 1, 2002 to June 30, 2004 were entered into a database
for analysis. The appellation ‘non-farm news media’ refers to national and international
print and internet news services widely available to the Canadian public (for example,
the Globe and Mail, Canada NewsWire, Reuters, TIME Magazine, Yahoo News and many
more). ‘Farm news media’ items were found in farm and agriculturally orientated online
news services, newspapers, newsletters and magazines (for example, Western Producer,
Ontario Farmer, Organic NewsWire, Agri-news for Eastern Ontario and many more).
These resources were reviewed on a daily, weekly and/or monthly basis depending on how
often the publication appeared. Items were selected in the course of a comprehensive
media survey designed to find news items relevant for all aspects of the Canadian
agri-food sector.”

‘News Items’ were put into the databases if they contained any references to the
agri-food sector in conjunction with climate and/or weather conditions, related impacts
and adaptation strategies (even if the latter phrase was not used to describe them).
Thus the specific mention of climate change was not necessary for inclusion in the
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database. Items referring to greenhouse gas emissions, carbon sequestration and Kyoto
Protocol were excluded unless they were mentioned in conjunction with climate and/or
weather conditions, related impacts and/or adaptation strategies. Entries were checked for
consistency and relevance, resulting in 474 farm news media items and 496 for non-farm
news media available for the content analysis.

Content analysis has been recognised as an investigative tool for social scientific
inquiry since the 1960s (Krippendorff, 2004) and is designed to systematically analyse
texts, images and other symbolic material to determine how a specific topic or issue
has been conceptualised and presented. There are several types of content analysis.
Krippendorff (2004) notes researchers have used semantics (i.e. how meaning is
conveyed), function (i.e. how the results are used) and empirical domain (i.e. which
disciplines employ the technique) to distinguish various approaches. The content analysis
used for the research reported on here can be labelled as semantic attribution and
assertions analysis (Krippendorff, 2004). In other words, assessments were made of the
factual elements in a news item and the meaning they conveyed. Material was extracted
from articles and categorised in a spreadsheet according to media type, source, title,
authorship, location, commodity, climate/weather condition, keywords and focus of
content. The assessment used several functions available with Excel spreadsheets,
including filters, sorting, enumerating and chart creation.

6 Findings and discussion

Both farm and non-farm news media items were analysed relative to factors identified
earlier as possibly influencing producers’ apparent indifference to the topic of climate
change adaptation. These were summarised in terms of climate change adaptation
being poorly understood and rarely recognised and adaptation strategies not being
separable in practice from existing business risk management.

6.1 Understanding ‘adaptation’to climate change

Results from the content analysis suggest that the term adaptation is largely ignored
in news media stories regarding agriculture and climate and/or weather conditions.
Headlines and text were reviewed to determine how often a word or phrase with ‘adapt’
(e.g. adaptation, adaptability, adaptive) appears. For headlines, farm and non-farm media
items each had only two references out of 474 and 496 cases respectively. Thus, at the
broadest level of analysis, namely headline content, it appears the terminology used to
attract readers to items containing information about adaptation to climate and weather
conditions does not favour any term directly referring to ‘adapt’. A similar situation was
found in the body of the text of the news items. In this case, farm news media appear to
use words containing ‘adapt’ more often than non-farm (eleven and four times
respectively). In the farm media cases, six references were related to biophysical
adaptation, referring to plant changes in response to new conditions. Another four cases
referred to government documents or conferences where farm adaptation was a focus.
The remaining example was from a leading Canadian meteorologist who said:
‘The challenge for the future is to try and adapt and innovate’ when commenting on the
altered weather conditions and their impact on prairie farming systems.
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The idea that adaptation is not discussed in the news items on climate and weather
conditions for agriculture appears to be true only for the explicit use of the term.
To determine if and how adaptation is an implicit feature of the news items, a search of
keywords was undertaken. If, in the context of climate and weather conditions, items
mentioned an adaptation strategy as identified in the literature, then it was considered a
reference to ‘adaptation’. This included strategies such as using crop insurance, improving
water resource management, diversifying crops grown and so on (Smit and Skinner, 2002).
If the item mentioned a climate or weather impact, risk or vulnerability for farming, such
as flood or drought damage, intense heat effects and so on (without including references
to adaptive responses), then it was counted as a reference to ‘impacts’. A third category,
namely one for items that referred to both impacts and adaptation was also created.

Analysis shows that the idea of adaptation is, indeed, a topic in news items regarding
climate and weather conditions for agriculture (see Figure 1). The results also reveal that
farm and non-farm media differ in some respects.

Figure 1 Per cent of news items referring to adaptation, impacts and impacts and adaptation
(farm, N =474, non-farm, N =496)
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As shown in Figure 1, approximately 68% of the non-farm news items in the sample
mention impacts only while 31% of the farm sample refers to impacts only. By contrast,
items where adapting to the climate and weather conditions of interest (e.g. drought or
flooding) is discussed are more common in the farm news media (30%) than the non-farm
media (13%). It would appear that the non-farm news media give more attention to climate
and weather impacts whereas the farm news media give more attention to adaptation
to climate and weather effects. This is confirmed with the third category of reporting,
namely items where both impacts and adaptation are mentioned together. In this case, 39%
of farm news media reports provided information about adapting when reporting on a
climate or weather impact. Non-farm news media did this in only 19% of such news items.
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Combining the two categories of articles, those reporting on ‘adaptation’ and those
referring to ‘impacts and adaptation’ further substantiates a difference between farm
and non-farm news media. For farm items, the total percentage with adaptation content
becomes 69, while it is 32 for the non-farm. The explanation for such a difference may
lie in the newsworthy quality of impact stories (over adaptation stories). The popular
non-farm news media might have more interest in reporting on a weather or climate
‘disaster’ such as a violent storm or intense heat wave. Media orientated to the farm
population could have more interest in considering some solutions or at least commenting
on them in some manner (i.e. the story may have offered advice about how some have
dealt with the impact or it may have been critical of the lack or quality of response
to the impact from government institutions).

Regardless of the factors leading to the different emphasis on adaptation or impacts,
the analysis shows how information about climate and weather related adaptation
strategies is communicated without having to use the term ‘adaptation’. This is consistent
with producers’ apparent disinterest in the topic of climate change adaptation when
that phrase is used. Yet, they do seem to have an interest in technological and economic
production risk management strategies, including those that address climate and
weather risks.

6.2 Incorporation of adaptation strategies

As noted in the foregoing section, agricultural adaptation strategies for managing
climate and weather effects or impacts are not necessarily recognised as ‘adaptations’
but they exist and can cover a wide range of initiatives such as crop development,
diversification, farm practices, financial management, government programmes,
insurance, irrigation and resource management. These categories were employed in
further analysis of farm and non-farm news media items referring to climate and
weather conditions and agriculture (see Figure 2).

Figure 2 Per cent of news items referring to specific types of adaptation strategies
(farm, N=369; non-farm, N=181)
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All of the strategies listed are useful for managing a range of business risks in farm
operations, not just those related to climate or climate change. From a producer’s
perspective, there is no distinction between purchasing crop insurance as a way to
protect income as opposed to purchasing it to offset the reduced crop yield from a season
with drought. Likewise, there will be no benefit to pursuing diversification into different
commodities as a way to manage climate risk, if the corresponding market is unreliable
or if the costs associated with diversification are significant.

With respect to the farm media items, the main focus for dealing with climate and
weather conditions is on alterations to farm practices (37%). These include activities such
as adopting intensive grazing for livestock operations and using conservation tillage to
protect against drought impacts. Also, farm practices are roughly three times as prevalent
as technological solutions related to crop development (13%) and relying on government
programmes (12%) such as disaster relief. The most commonly referred to adaptations
in the non-farm news media are government programmes (23%) followed by crop
development (17%) and diversification (16%). Non-farm news media give diversification
approximately three times the emphasis that farm media do, while non-farm news
items give farm practices less frequent coverage than farm news items do.

These differences between the coverage of adaptation strategies in the two types
of media are likely to reflect differences in readership. The farm news media give
many more examples of adaptation strategies (369) than do the non-farm sample (181).
It seems logical that items detailing how to deal with climate and weather impacts
will have more appeal to the agricultural readership than to the general public.

Figure 2 indicates a tendency for the non-farm news media to refer to government
programmes while the farm news media make more frequent reference to farming
practices. Government programmes that assist producers with climate and weather
related impacts are supported, in part, through general tax revenue and, therefore,
are of interest to the Canadian public. The fact that government programmes rank fairly
low for the farm news media may reflect the agricultural community’s preference
to be seen as independent business operations not in need of government support.
It makes sense that the farm news media would give predominant attention to farm
practices as an adaptation strategy. What is of significant interest to the audience for farm
news media are practical adaptation options tied into soil and water conservation,
more effective use of inputs during weather stressed conditions, how to deal with impacts
from new pests and invasive species and so on.

Crop development is an adaptation response that is common in both types of news media
(17% in non-farm and 13% in farm news media). This strategy is often quoted
as a technological response to changing conditions and is recognised by both farm and
non-farm news media. Approximately one third of news items on crop development include
references to genetically engineered crops. This is a topic of considerable public interest
and may explain the relatively high profile crop development receives in the non-farm media.
Its relevance for the farm media is also evident. In this case producers are likely interested in
the implications from genetic engineering for the varieties and hybrids suited to their expected
growing season conditions.

Overall, there is considerable similarity in the farm and non-farm media coverage of
adaptation options for climate and weather impacts. In particular, they both portray
adaptation initiatives as wide-ranging and integrated into established risk management
techniques. The options are rarely treated as something discrete for climate change alone.
Such a view parallels the manner in which producers approach the topic.
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7 Conclusion

Results from the content analysis on farm and non-farm news media items offer insights
into the perception that Canadian agricultural producers are disinterested in the topic of
climate change adaptation. The findings demonstrate that the apparent indifference may
be in ‘name only’. Although the term adaptation is rarely used explicitly in news items
about climate and weather conditions and responses to climate change, it is an integral
part of the message in such articles. For instance, there is frequent reference to the use of
crop insurance, water and soil conservation techniques, altering some farm practices
and planting different crops, all relative to adverse climate and weather conditions.
The media tend to frame climate and weather related adaptation in a manner that is
consistent with the way producers deal with risks and impacts and with the way they
perceive adaptation in their farm businesses. Without using the term adaptation, producers
continue to employ a wide array of well-tried and innovative strategies for managing
climate and weather related risks. Media reports implicitly endorse producers’ attitudes
and actions regarding climate change adaptation.

The findings presented in this paper have implications for researchers and policy
makers working in the field of agricultural adaptation to climate change. When interacting
with the farming community it is advisable to limit using the term adaptation and focus
instead on the substance of adaptation strategies, using the methods and terms familiar
to the community. For policy-makers, rather than attempting to generate a new package
of climate change adaptation programmes and policies, it will be more effective to
work within existing risk management initiatives, pointing out the value-added aspects
of certain features for managing future risks from climate change. Employing this
‘mainstreaming’ technique acknowledges that the farming community operates in
a highly integrated, multiple risk environment where most decisions are based on
economic consequences. Representatives of the agricultural sector want to build on
what has worked in the past. If their accumulated knowledge about farming systems
and their proven capability to manage risk are recognised, support for policy
and programmes designed to improve risk management for future climate change and
variability is much more likely.

Acknowledgements

The authors are grateful for support from C-CIARN-Agriculture (Climate Change
Impacts and Adaptation Research Network for Agriculture), the Social Sciences and
Humanities Research Council, the Climate Change Impacts and Adaptation Program
(Government of Canada) and the Ontario Ministry of Agriculture Food and Rural
Affairs. Thanks to Robert McLeman, Suzanne Belliveau and Marni Herold of the
University of Guelph for their assistance at various stages of the research and analysis.
Suggestions from two anonymous reviewers were very useful and much appreciated.



Agricultural adaptation to climate change in the news 367
References

AAFC (Agriculture and Agri-food Canada) (2005) ‘Climate change related programs’,
available from: http://www.agr.gc.ca/cc_programs_e.php, December 6, 2005.

Angus Reid Group (1998) ‘Adapting to change and managing risk. A profile of Canadian
farmer attitudes and behaviour’, Agriculture and Agri-food Canada, available from:
http://www.agr.gc.ca/spb/rad-dra/publications/adapt/adapt e.php

Beam, R. (2003) ‘Content differences between daily newspapers with strong and weak market
orientations’, Journalism and Mass Communication Quarterly, Vol. 80, No. 2, pp.368-390.

Belliveau, S., Smit, B. and Bradshaw, B. (2006a) ‘Multiple exposures and dynamic vulnerability:
evidence from the grape and wine industry in the Okanagan Valley, Canada’, Global
Environmental Change, Vol. 16, No. 4, pp.364-378.

Belliveau, S., Bradshaw, B., Ramsey, D., Reid, S., Sawyer, B., Smit, B. and Tarleton, M. (2006b)
‘Farm level adaptation to multiple risks: climate change and other concerns’, Occasional paper
No. 27, Department of Geography, University of Guelph, Guelph, Ontario, available from:
http://www.multiplerisks.com/results/inc/Farm-level%20adapt.pdf

Bootsma, A., Boisvert, J. and Dumanski, J. (1994) ‘Climate-based estimates of potential
forage yields in Canada using a crop growth model’, Agriculture and Forest Meteorology,
Vol. 67, pp.151-172.

Bradshaw, B., Dolan, H. and Smit, B. (2004) ‘Farm-level adaptation to climatic variability and
change: crop diversification in the Canadian Prairies’, Climatic Change, Vol. 67, pp.119-141.

Brewer, T. (2005) ‘US public opinion on climate change issues: implications for consensus-building
and policymaking’, Climate Policy, Vol. 5, pp.359-376.

Brklacich, M., Bryant, C.R., Veenhof, B. and Beauchesne, A. (1997a) ‘Implications of
global climatic change for Canadian agriculture: a review and appraisal of research from 1984
to 1997 — volume 1: synthesis and research needs’, in: G. Koshida and W. Avis (Eds)
Canada Country Study: Climate Impacts and Adaptation, Volume VII, National Sectoral
Volume, Downsview: Environment Canada, pp.219-256.

Brklacich, M., McNabb, D., Bryant, C. and Dumanski, J. (1997b) ‘Adaptability of agriculture
systems to global climate change: a Renfrew County, Ontario, Canada pilot study’,
in: B. Ilbery, Q. Chiotti and T. Rickard (Eds) Agricultural Restructuring and Sustainability:
A Geographical Perspective, Wallingford: CAB International, pp.351-364.

Bryant, C.R., Andre, P., Thouez, J-P., Singh, B., Frej, S., Granjon, D., Brassard, J-P. and
Beaulac, G. (2004) ‘Agricultural adaptation to climate change: the incidental consequences of
managing risk’, in: D. Ramsey and C. Bryant (Eds) The Structure and Dynamics of Rural
Territories: Geographical Perspectives, Brandon, Manitoba: Rural Development Institute,
Brandon University.

Bryant, C.R., Smit, B., Brklacich, M., Johnston, T., Smithers, J., Chiotti, Q. and Singh, B. (2000)
‘Adaptation in Canadian agriculture to climatic variability and change’, Climatic Change,
Vol. 45, pp.181-201.

Burton, 1., Hugq, S., Lim, B., Pilifosova, O. and Schipper, E.L. (2002) ‘From impacts assessment to
adaptation priorities: the shaping of adaptation policy’, Climate Policy, Vol. 2, pp.145-159.

Chiotti, Q., Johnston, T., Smit, B. and Ebel, B. (1997) ‘Agricultural response to climate change:
a preliminary investigation of farm-level adaptation in Southern Alberta’, in: B. Ilbery,
Q. Chiotti and T. Rickard (Eds) Agricultural Restructuring and Sustainability, Wallingford:
CAB International, pp.201-218.

Crespi, 1. (1997) The Public Opinion Process: How the People Speak, London: Lawrence Erlbaum
Associates.

Dessai, S. and Hulme, M. (2004) ‘Does climate adaptation policy need probabilities?’,
Climate Policy, Vol. 4, pp.107-128.



368 E. Wall and B. Smit

EKOS Research Associates Inc. (2005) Public Perceptions of Climate Change: Annual Tracking.
Final report for Natural resources Canada, Ottawa.

Fowler, R. (1991) Language in the News: Discourse and Ideology in the Press, London: Routledge.

Hassol, S. (2004) ‘Impacts of a warming arctic’, prepared for Arctic Climate Impact Assessment,
Cambridge University Press.

Herman, E. and Chomsky, N. (1988) Manufacturing Consent: The Political Economy of
The Mass Media, New York: Pantheon Books.

Holloway, L.E. and Ilbery, B.W. (1996) ‘Farmer’s attitude towards environmental change,
particularly global warming, and the adjustment of crop mix and farm management’,
Applied Geography, Vol. 16, pp.159-171.

IPCC (Intergovernmental Panel on Climate Change) (2001) Climate Change 2001: Impacts,
Adaptation, and Vulnerability, Geneva: IPCC.

IPCC (Intergovernmental Panel on Climate Change) (2007) Climate Change 2007: The Physical
Science Basis; Summary for Policy Makers, Geneva: IPCC.

Kerr, R. (2002) ‘Whither arctic ice? Less of it, for sure’, Science, Vol. 30, p.297, p.1491.

Kling, G., Hayhoe, K., Johnson, L., Magnuson, J., Polasky, S., Robinson, S., Shuter, B.,
Wander, M., Wuebbles, D. and Zak, D. (2003) Confronting Climate Change in the Great
Lakes Region, A report of the Union of Concerned Scientists and the Ecological Society
of America.

Krippendorff, K. (2004) Content Analysis: An Introduction to its Methodology, 2nd edition,
Thousand Oaks, CA: Sage Publications.

McKeown, A., Warland, J. and McDonald, M.R. (2005) ‘Long-term marketable yields of
horticultural crops in southern Ontario in relation to seasonal climate’, Canadian Journal
of Plant Science, Vol. 85, No. 2, pp.431-438.

Meinert, B. (2003) Presentation for Meeting the Challenges of Climate Change, Roundtable Session
sponsored by C-CIARN Agriculture and C-CIARN Prairies at Grain World 2003, Winnipeg,
Manitoba.

OFEC (Ontario Farm Environmental Committee) (2004) The Canada—Ontario Environmental
Farm Plan Program, Agriculture and Agri-Food Canada, Ottawa.

Oke, K. (2006) Personal correspondence with the author. K. Oke, is cash crop producer in
southwestern Ontario, Canada (January 28).

Patton, A. (2003) Presentation for Standing Senate Committee on Agriculture and Forestry
Hearings, Ottawa, Canada (Issue # 12, Feb 28, 2003).

Pielke, R. Jr and Sarewitz, D. (2003) ‘Wanted scientific leadership on climate change’, Perspectives,
Winter, pp.27-30.

Pielke, R. Jr, Prins, G., Rayner, S. and Sarewitz, D. (2007) ‘Lifting the taboo on adaptation’,
Nature, Vol. 445, No. 8, pp.597-598.

Reid, S. (2003) ‘Winds of change. Farm-level perception and adaptation to climate risk in Perth
County, Ontario’, Unpublished Masters Thesis, Rural Planning and Development,
University of Guelph.

Rosenberg, N. (1986) ‘Adaptations to adversity; agriculture, climate and the Great Plains of
North America’, Great Plains Quarterly, Vol. 6, pp.202-217.

Sauchyn, D.J., Kennedy, S. and Stroich, J. (2005) ‘Drought, climate change and the risk of
desertification on the Canadian Plains’, Prairie Forum, Vol. 30, No. 1, pp.143—-156.

Shackley, S. and Deanwood, R. (2002) ‘Stakeholder perceptions of climate change impacts
at the regional scale: implications for the effectiveness of regional and local responses’,
Journal of Environmental Planning and Management, Vol. 45, No. 3, pp.381-402.

Smit, B. and Skinner, M.W. (2002) ‘Adaptation options in agriculture to climate change: a
typology’, Mitigation and Adaptation Strategies for Global Change, Vol. 7, pp.85-114.



Agricultural adaptation to climate change in the news 369

Smit, B., Harvey, E. and Smithers, C. (2000) ‘How is climate change relevant to farmers?’,
in: D. Scott, B. Jones, J. Audrey, R. Gibson, P. Key, L. Mortsch and K. Warriner (Eds)
Climate Change Communication: Proceedings of An International Conference, held in
Kitchener—Waterloo, Canada, 22-24 June, Environment Canada: Hull, Quebec,
p.-F3-18-F3-25.

Smith, J., Klein, R. and Hugq, S. (2003) Introduction in Climate Change Adaptive Capacity
and Development, London: Imperial College Press.

Sonnet, J., Morehouse, B., Finger, T., Garfin, G. and Rattray, N. (2006) ‘Drought and
declining reservoirs: comparing media discourse in Arizona and New Mexico, 2002-2004",
Global Environmental Change, Vol. 16, pp.95-113.

Soroka, S.N. (2003) ‘Media, public opinion and foreign policy’, Press/Politics, Vol. 8, No. 1,
pp.27-48.

Spencer, C. (2005) ‘Personal correspondence with the author, C. Spencer is director of

Climate Change Impacts and Adaptation Research Network, Natural Resources Canada.
(August. 10)

SSCAF (Senate Standing Committee on Agriculture and Forestry) (2003) Climate Change:
We Are at Risk.

Stern, N. (Ed) (2006) The Economics of Climate Change: The Stern Review, Cambridge:
Cambridge University Press.

Stroh Consulting (2005) Agriculture Adaptation to Climate Change in Alberta: Focus Group
Results, Report for Conservation and Development Branch, prepared by Stroh Consulting,
Camrose, Alberta, Canada.

UNFCCC (United Nations Framework Convention on Climate Change) (1992) United Nations
Framework Convention to Climate Change: Text, Geneva: World Meteorological Organization
and United Nations Environment Program.

Wall, E. and Smit, B. (2005) ‘Climate change adaptation in light of sustainable agriculture’,
Journal of Sustainable Agriculture, Vol. 27, No. 1, pp.113—123.

Wall, E., Smit, B. and Wandel, J. (Eds) (2007) (forthcoming) Farming in a Changing Climate:
Agricultural Adaptation in Canada, Vancouver: UBC Press.

Wheaton, E., Wittrock, V., Kulshreshtha, S., Koshida, G., Grant, C., Chipanshi, A. and Bonsal, B.
(2005) Lessons learned from the Canadian drought years of 2001 and 2002: Synthesis report
For Agriculture and Agri-Food Canada, SRC Publication No. 11602-46E03, p.38.

Winson. A. (2003) The Intimate Commodity: Food and the Development of the Agro—Industrial
Complex in Canada, Toronto: Garamond Press.

Wright, C. (1965) Mass Communication: A Sociological Perspective, New York: Random House.

Notes

! The figure 7.4% represents 1947 of the 26,056 environmental news releases
from Reuters. Searches for these items are available through PlanetArk:
http://www.planetark.org/dailynewshome.cfm

2 A substantial part of the news survey was provided by those compiling stories for AgNet,
a daily digest of top news stories relevant for Canadian agriculture, available from:
http://www.foodsafetynetwork.ca/en/.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


