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Abstract The aim of this article is to introduce the co-construction process as a productive approach to developing
agricultural adaptation strategies to cope with climate change and variability in Québec, Canada. The methodology is based
on a critical synthesis of existing literature both of peer-reviewed articles and the grey literature that contain analyses on
agriculture, climate change and adaptation. Our focus is on the approach which was used in a research project in Québec
dealing with agricultural adaptation and which was the result of almost 20 years of research by the co-author of this article
into agricultural adaptation to climate change and variability in several regions in Québec. Based on our research teams’
experiences, the co-construction approach can lead to a planned adaptation by farmers and as well by government agencies
involved in supporting farmers’ adaptation to climate change and variability. While co-construction processes started as a
top-down approach in Europe, it is increasingly initiated as a bottom-up approach. We introduce the origin of the
adaptation concept and then differentiate between adaptation responses of biological systems and human systems. Co-
construction overlaps to a certain extent with collaborative research, but co-construction does not need to incorporate
researchers. Co-construction can also be part of a research action process, but once more, formal researchers need not be
involved and the research action leadership can be undertaken by actors other than researchers. Adaptation has many
characteristics and different types including several forms of adaptation that involve both private agents such as farmers
and government agencies as well as non-governmental organizations. We also point out the similarities between the
bottom-up perspective of current co-construction and the grounded theory approach in terms of methodology (i.e. data
collection and analysis). Finally, we discuss the implementation of the co-construction approach in the context of agri-
cultural adaptation to climate change and variability. Continued involvement with farmers has helped them appropriate the
reality of climate change and variability which constitutes the first prerequisite in order to develop adaptation strategies.

Keywords Climate change - Action research - Collaborative research - Climate change and variability in Québec -
Agricultural adaptation to climate change
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Understanding the importance of climate variability and
extremes is the cornerstone in the analysis of adaptation
especially for agriculture, which usually adapts well to
average or normal climatic conditions, but on the other
hand is very susceptible to irregular conditions or extremes
[44, 45 in 52, 54]. After all, adaptation is about reducing
the uncertainties so one needs to ask what is the range of
impacts that can be expected? What exposures and dis-
ruptions might we expect? And perhaps most importantly,
what does adaptation mean under rising global temperature
scenarios? Also, adaptation can be oriented to benefit from
opportunities associated with climate change (at least in
some regions) [13, 41, 54, 58, 62, 67, 72, 73]. Increasing
attention has been given to the prospects of farm-level
adaptation to changed—and annually variable—climatic
conditions, instead of focusing on plant growth and crop
yields under long-term average climate scenarios [13, 19,
46, 56], particularly when studies have begun to focus on
the role of human agency [4, 8, 16, 53, 55, 57]. The farm is
the point at which ecological, economic and human factors
intersect, and where performance is first assessed and
decisions about intervention and resource allocation are
made. Farm decision-making is an ongoing process,
whereby producers are continually making short-term and
long-term decisions to manage risks coming from a variety
of climatic and non-climatic sources [26]. Even though
recent research has focused on farmers as decision makers
at the farm scale [7, 8, 27, 34], there has been little
empirical analysis of farm-level decision-making with
respect to climate [53, 55, 57] and hence little considera-
tion of the role of human agency. Some exceptions can be
noted however specifically in Québec, as identified in
references [10, 17, 39].

Moreover, given the importance of weather as a funda-
mental resource component in the context of agricultural
production, on the one hand there is a significant interest in
studying the implications of likely changes in climate on
agriculture—global and/or local, and on the other hand, there
is naturally a strong interest in identifying the best adaptation
options [43, 70, 71, 76]. More recently, adaptation measures
are increasing and becoming more integrated within broader
policy making [28], but scientists and government officials
are questioning the way the Intergovernmental Panel on
Climate Change handles its major reports. The suggestion is
that more frequent and more focused reports, such as studies
focused on specific regions or phenomena, would be more
useful to policymakers [24], not to mention farmers and their
associations. In addition, although it is recognized that
modern agriculture, at least the main type pursued in
industrialized countries, has reduced its dependence on
natural factors thanks to technology, the fact remains that
amplification of climatic upheavals will, in the future, affect
agricultural production even in these countries, a

phenomenon that is already occurring. In terms of soil ero-
sion and water pollution (both of which are negative exter-
nalities associated with modern agricultural technology),
modern agriculture has contributed to several environmental
concerns which make any analysis of the impacts of climate
change and variability much more complex. The objective of
this article is to introduce and shed light on the co-con-
struction approach as way to develop appropriate adaptation
strategies and to improve our understanding of the processes
of adaptation and the adaptive capacity of farmers and the
farming community.

The Study Area

The surface area of Québec accounts for 1,667,441 km? of
Canada’s total surface area. Between the latitudes of 45°
and 62° North, Québec extends nearly 2000 km from north
to south, and almost 1500 km from east to west. This vast
expanse of territory already suggests that Québec contains
several diverse climatic zones and ecosystems [18].

Three vegetation zones—the northern temperate zone,
dominated by hardwood and mixed stands; the boreal zone,
characterized by softwood stands; and the Arctic zone,
where the vegetation is mostly made of shrubs and
herbaceous plants—reflect Québec’s major climatological
divisions, harbour their own distinct plant communities and
correspond to world biome categories [48]. For example,
mixed forests—a combination of deciduous and coniferous
trees, and a home to an even larger diversity of plant and
animal species—cover the St. Lawrence Lowlands [18].

Québec has 3 % of the planet’s renewable water
resources due to its large river system and its numerous
lakes and rivers. A third of Québec’s territory lies within
the watershed of the St. Lawrence, in which 80 % of its
population lives [36]. This is also where the most fertile
land is concentrated.

The region in which the field research was carried out is
centred on the Regional Municipal County (RCM) of Haut-
Richelieu, Québec, a region characterized by a relatively
modern farm structure either of a productivist nature as
well as more traditional family farm systems. Farming in
the RCM of Haut-Richelieu is fairly diversified—with
50 % in crop production and 50 % in animal production.
Cereal and oilseed production is the main agricultural
activity in the RCM of Haut-Richelieu, representing 39 %
of all the agricultural activities in the RCM in relation to
the value of production. Also cattle farming occupies a
prominent place in the RCM of Haut-Richelieu in relation
to the value of production, representing 20 % of all the
agricultural activities in the RCM (Fig. 1). In Sect. 2.1, we
refer to the geographic variations in climate conditions and
potential changes which have significantly different
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impacts on agricultural yields depending upon the specific
region under study.

Climate Variables and Agriculture in Québec

Climate, with or without climate change and along with
soil type and quality, is a major determining factor for
agricultural activities such as crop farming and livestock
farming (in terms of feed production). According to a
model of regional agricultural adjustment to climatic
variability, there are four agro-climatic conditions that are
generally held to be of importance for agriculture: (1)
growing season length (measured as the frost-free period or
growing season start and end); (2) temperature or growing
degree days (often expressed in corn heat units); (3) pre-
cipitation (drought, excess precipitation); and (4) sudden
storms and shocks (i.e. wind, hail, early frost) [61]. In
Québec, the length of the crop growing season and the
accumulation of heat during this season are the two agro-
climatic factors that govern crop selection and yield [18].

Agriculture is inherently sensitive to climate. Relatively
cool and humid climate conditions in Quebec’s agricultural
areas are favourable to forage crops and cereals such as
wheat, barley, oats and rye, which explains to a certain
extent the importance of dairy production. Land dedicated
to crops that are more reliant on heat, such as corn and
soybeans, tends to be concentrated in the southern parts of
Québec. It is noteworthy that the productivity of crops that
require more heat is usually greater than for crops that are
better adapted to cool climates. Integrating crop models
with general circulation model (GCM) output for a
2 x CO, climate scenario for the period 2040-2069 [50]
suggested that corn and sorghum yields in Québec could
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increase by 20 %, whereas wheat and soybean yields could
decline by 20-30 %. As for canola, sunflowers, potatoes,
tobacco and sugar beets, yields are expected to increase
(unspecified quantitatively however), while a decrease in
yields, also unspecified quantitatively, was anticipated for
green peas, onions, tomatoes and cabbage.

Given the fact that climate conditions are especially
experienced by farmers during the growing season; the
conditions of the growing season (i.e. length of the growing
season and other climate variables) vary from one year to
another and inter-annual climate variability is an important
indicator of the agricultural sector’s sensitivity to climate
conditions. An example of this is the greatest drop in grain
corn production in the period from 1987 to 2001 that
occurred in 2000. This particular year was highlighted by
excessive moisture and insufficient sunlight to promote
growth [21]. As an outcome of this problem, crop insur-
ance compensations for corn production increased
tremendously, reaching a record level of $97 million in
2000, compared to $191,000 in 1999 [33]. At the same
time, the sub-regions showed different responses to the
impacts of climate variability due to their different bio-
physical environments: soil type, topography and temper-
ature [9]. This example of crop insurance compensations
shows that there is an interest from governments in policy
consideration of agricultural adaptation to current climatic
variation and uncertainty, apart from the issue of long-term
climate change. However, such institutional mechanisms
can also lead to maladaptation. In fact, adaptation to cli-
mate is a complex process that occurs as a result of the
influence of climatic (or environmental) forces as well as
other external forces such as the actions of government,
and economic, socio-cultural and technological factors.
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Both sets of factors define the context of human—environ-
ment interaction at the same time. In human systems, non-
environmental forces outweigh—either impeding or
mediating—environmental factors; hence, the notion of
maladaptation to climate [60]. The earliest recognition of
maladaptation is included in Smit [11, 49, 52] and has
recently been defined in the IPCC fifth assessment report
[23, p. 857, Chapter 14] as “actions (i.e. inadvertent badly
planned adaptation actions or deliberate decisions where
wider considerations place greater emphasis on short-term
outcomes ahead of longer-term threats, or that discount, or
fail to consider, the full range of interactions arising from
the planned actions), or inaction that may lead to increased
risk of adverse climate-related outcomes, increased vul-
nerability to climate change, or diminished welfare, now or
in the future.”

Methodology

The methodology is based on a critical synthesis of existing
literature both of peer-reviewed articles and the grey lit-
erature that contain analyses on agriculture, climate change
and adaptation. The key searches were either based at the
global scale or more specifically research that had been
published on parts of Canada, particularly in Québec. All
the papers consulted were written in English or French and
were obtained from Google Scholar and online university
libraries. This eventually led to undertaking interviews
with farmers and other actors and especially the manage-
ment of focus groups involving farmers and other actors in
a co-construction approach to identify key challenges of
climate change and variability for agriculture in this region
and then to identify what could be the most appropriate
adaptation strategies for farming in the region.

Agricultural Adaptation

While recognizing that reduction of greenhouse gas emis-
sions on a global scale and mitigation of atmospheric
greenhouse gases—through strategies that capture and
store them in the long term—represent potentially impor-
tant conditions, it is also important to adapt to the ongoing
effects of climate change as well as planning for new or
increased impacts in the future. Adaptation has received
increased attention from several governments and interna-
tional negotiations [32, 58, 65]. Adaptation is seen as a
necessary complement to mitigation measures [22, 31, 41,
59]. The trend is no longer only about how to save the
planet by cutting carbon emissions; it is becoming more
imperative to focus on how to save ourselves from the
negative impacts of changing climatic conditions [2, 74].

Without adaptation, climate change is generally problem-
atic for agricultural production, agricultural economies and
communities, but with adaptation, vulnerability can be
reduced in many contexts and there are many opportunities
to make this happen [20, 22, 35, 38, 40, 47, 59, 73]. The
United Nations’ Framework Convention on Climate
Change, to which Canada is a signatory, identifies agri-
culture—including food production—as an important vul-
nerable area [63, 64, 66]. Adaptation includes the
adaptation process and the condition of being adapted [54].
It is about how to approach the linkages between natural
and human systems [53, 55]. For human environments, like
agriculture, adaptation can involve preparing for changing
climatic conditions; hence, the dominant adaptation
response is anticipatory, with the other type of response
being reactive. In natural environments, plant and animal
populations will also adapt, but in a reactive way, thus
suffering the more negative short-term impacts of climate
change. We should add that it is the responsibility of
human society to ease the independent and spontaneous
response of the natural environment to adapt to climate
change and its variability.

As for non-climatic factors (such as political, social,
cultural and economic conditions) [5 in 30, 55, 53], they
may amplify or exacerbate climate risks, just as they can
also reduce or neutralize them.

Results and Discussion

Here, we present concepts regarding the co-construction
approach and adaptation in the context of agricultural
adaptation to climate change and variability.

Co-construction of Public Policies: Definition
and Origin

Public policy always involves participation by the state
sphere and public authorities [65]. Because it involves only
those two, public policy tends not to take into account the
needs of the communities concerned which can be quite
variable or heterogeneous. This is why it is referred to as
the mono-construction of public policy, meaning that the
authoritarian state constructs public policy on its own (or
mono-constructs) [67].

When some progressive circles tried to adjust their focus
so as to tighten the links between policy and the needs of
the communities concerned due to the hindsight gained
following the welfare state and employment crisis of the
1980s, the co-construction of public policies emerged [29,
68, 69]. As a governmental policy, the notion of co-con-
struction was placed on the table of discussion in the first
place in the European Union in 1985 by CRESAL (Centre
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de Recherches et d’Etudes Sociologiques Appliquées de la
Loire) in Saint-Etienne [14].

Some situations when co-construction has been engaged
in belong to some extent to the consultation process, so it is
necessary to define consultation before proceeding with the
definition of co-construction. For many observers, consul-
tation is the action to agree on a common project. It is a
process of dialogue to achieve proposals, policies or pro-
jects [37]. It is noteworthy, however, that the co-con-
struction approach goes beyond the consultation process.
According to [67], the term ‘co-construction’ has evolved
as a result of the participation of different stakeholders in
the making of public policy. It can also contribute to
identifying and building appropriate forms of collective
intervention. Co-construction means the participation by
stakeholders from civil society and understanding the
market in the design of public policy [67]. The term stands
upstream from the adoption of public policy. In other
words, it really refers to the creation of public policy. To
understand the co-construction process, we should break
down the various stages involved in the genesis of public
policy, which are: “identification of the main goals for
attaining the general interest; choice of regulation stan-
dards to foster quality; determination of funding means
(state, private, mixed, etc.); definition of responsibility-
sharing with respect to management; arrangement of
responsibility-sharing with respect to the delivery of ser-
vices belonging to public policy; and establishment of the
policy for evaluating public policy” [67, p. 18]. “The co-
construction of public policy is tied to the idea that it can
become more democratic if the state agrees not to construct
it all on its own” [67]. And the more the co-construction
process tends to be democratic, the greater will be its
likelihood to target a participatory reform according to
[42]. This reform means that “the state’s strength derives
from its capacity to call on the resources of all segments of
society with a view to achieving collective goals and
meeting the collective interest” [42, pp. 8-9].

The co-construction of agricultural policies is an ambi-
tious collaboration between different actors, public and
private, for the definition of these policies and their
application [67]. In addition, [54] defines planned adapta-
tion of a sensitive system (or unit, business, industry,
community, or region of interest) to the current and future
effects of climatic changes as a result of deliberate policy
on the part of public bodies (or governments) together with
other actors of civil society (e.g. the farmers and agricul-
tural companies involved); hence, from this perspective the
co-construction approach can be considered to be a planned
adaptation.

To summarize, co-construction is not just a bottom-up
approach. Co-construction started mainly between gov-
ernment and high-level organizations (e.g. UPA or the
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farmers’ union in Québec), but increasingly it starts from
the bottom-up. In other words where possible higher levels
ought to be involved particularly so that the bottom-up
perspective can have an impact on the upper levels of
government.

Co-construction can also be used to construct planning
processes and specific projects. Co-construction has some
features in common with collaborative research (such as
that pursued in Québec in Gaspésie and New Brunswick
when a team of researchers spent close to 4 years accom-
panying and supporting a set of coastal communities in the
development of community resilience and appropriate
plans of action by municipal and regional governments to
reduce their vulnerability to climate change impacts, tidal
surges and storms [1]). On the other hand, co-construction
does not necessarily involve researchers; for instance the
co-construction of strategic planning processes have been
constructed by local actors and citizens (in some of the
coastal communities in Gaspésie and New Brunswick [1])
and in some cases the process has led to major actions and
initiatives (e.g. Haliburton County in Eastern Ontario
where the process has been in place for almost 20 years
[25]). Furthermore, co-construction (and some collabora-
tive research) can also be considered part of action
research; while some action research involves researchers
accompanying groups of farmers and other local actors in
developing a collective project [3, 6], it is also the case that
some action research involves other actors including some
farmers who take on the role of the research in developing
a co-constructed project [3].

Origin of the Adaptation Concept

According to [75], the concept of adaptation is rooted in
population biology and evolutionary ecology, which are
considered as natural or biological sciences. Its applica-
tions are concentrated on the survival of species and
ecosystems, and not necessarily on the viability of indi-
viduals within them [51]. Tolerance, stability and resilience
are ecological concepts that have been used to describe the
tendency of biological systems to adapt to changed con-
ditions, including the processes by which these changes
occur.

In the social sciences, adaptation is a paradigm (even
stated again recently and more specifically in the IPCC
report (2014) in terms of incremental and transformational
adaptation) under which interaction between humans and
their natural environment occurs, leading in turn to a
broader meaning. Many scholarly fields, such as human
and cultural ecology, natural hazards research, ecological
anthropology, cultural geography, ecological economics
and, more recently, climate impact research, include social
science applications and extensions of the adaptation
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paradigm. Furthermore, in social and economic systems,
since human systems adjust in pursuit of goals other than
mere survival, individuals have a high potential to adapt to
changing environmental circumstances. However, it is
noteworthy that while the response of biological systems is
totally reactive, the responses of human systems (e.g.
agriculture) are both reactive and anticipatory, integrating
environmental perception and risk evaluation as essential
elements of adaptation.

Characteristics of Adaptations

Distinguishing adaptation can be undertaken by identifying
its characteristics. Among the distinguishing characteristics
are intent and purposefulness, timing and duration, scale
and responsibility, and form.

Intent and Purposefulness

Intent and purposefulness differentiate between autono-
mous or spontaneous adaptations and planned or anticipa-
tory adaptations. In socio-economic systems, planned or
anticipatory adaptations are undertaken by the public sector
in concert with other actors. However, under the private
sector, without the intervention of the public sector,
adaptations can be autonomous or planned or both. An
example of the latter are the decisions of a producer who,
over several years, gradually phases out one crop variety in
favour of another that seems to cope better under current
climatic conditions, and this might be considered autono-
mous and planned. It is noteworthy that even in autono-
mous adaptations, private actors plan for adaptation
without deliberate intervention from the government, but
they do not act in isolation from the existing cultural,
political, social and market institutions.

Timing and Duration

Timing distinguishes between responses that are proactive or
reactive. On the other hand, duration differentiates adapta-
tion according to their temporal scopes, such as tactical
(short-term) responses versus strategic (long-term) respon-
ses. It is noteworthy that if farmers are only involved in
tactical responses, strategic responses constrain, to a larger
extent, the tactical responses of farmers; hence, it is wrong to
consider that farmers alone are the decision makers.

Scale and Responsibility

Regarding adaptations, decisions are undertaken at several
scales, mainly spatial (i.e. plant, plot, field, farm, region
and nation) and by several actors (i.e. private or public
agencies and actors).

Where these adaptations are consciously planned, whe-
ther by individuals (private adaptation) or public agencies
(public adaptation), there is an interest in assessing the
performance of such strategies.

To summarize what has been said above thus far and
since commonly used distinctions of adaptations are pur-
posefulness and timing [53, 55], autonomous adaptation is
undertaken by private agents and it is generally reactive,
but it can also be proactive. On the other hand, planned
collective adaptation is undertaken by the public in concert
with other actors, and it is anticipatory in general, but it can
also be reactive.

Form

[12, 13, 60], among other authors, have also distinguished
adaptations according to their form. Such studies consider
adaptations according to their administrative, financial,
institutional, legal, managerial, organizational, political,
practical, structural and technological characteristics.

Types

This section is drawn particularly from Canadian literature
and experience. It is also based on the spatial scale, the
stakeholders involved, private or public, and their respon-
sibilities. As noted earlier, it divides the main adaptation
types into four, often interdependent, categories: (1) tech-
nological developments; (2) government programmes and
insurance; (3) farm production practices; and (4) farm
financial management. The first two categories are mainly
undertaken by public agents and agribusiness (which is
private), and they are pursued at a broader scale (or macro-
scale). The last two categories are undertaken by the pro-
ducers at the farm level.

To summarize all the above, adaptation is under the best of
circumstances a continuous process. At one end is the pure
spontaneous adaptation by private agents; at the other end is
the pure planned adaptation by government. Between these
extremes, there are many forms of adaptation that involve
both the private agent and the government (Fig. 2).

The Co-construction Approach: Methodological
Steps

By focusing on the bottom-up perspective, the co-con-
struction approach is similar to the grounded theory
approach in terms of data collection (and hence in analy-
sis). According to [23], theory emerges from a process of
data collection through primary data (i.e. interviews and/or
focus groups) and secondary data (collected from literature
review and data from organizations such as Statistics
Canada and other websites) (Fig. 3).
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Fig. 2 Types of adaptation
according to human and natural
enviroments. Source: Cherine
Akkari, 2014
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Both approaches—the co-construction approach and the
grounded theory approach—represent a way to develop
tools or agricultural policies or recommendations in the
fields of adaptation of agriculture to climate change and
variability at the farm level in a decentralized (bottom-up)
manner involving a group of actors. This type of approach
is used for connecting indicators and integrating and
managing interaction between individuals, and collective
and scientific knowledge. It is no longer the optimum
which is sought but a compromise, not only a compromise
between the actors involved, but a compromise between
practise and theory; and this is reached by a dynamic
process of progressive adjustment and learning. It is more
likely to suit the diversity of actors’ values or visions.
During the application of a grounded theory approach, data
analysis and interpretation and theory building occur at the
same time as data collection. It is a pro-active approach.
What makes it original is the regional nature of the
approach. The theory is formed based on actors’ issues and
representations, thereby encouraging their appropriation. In
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{ _» Types of institutions that include the private sector and the public sector

other words, it is an approach where adaptation takes place
as a bottom-up process, with the possibility of government
stepping into provide incentives.

Implementation of the Co-construction Approach
in the Context of Agricultural Adaptation to Climate
Change and Variability

Actions of co-construction (e.g. of relevant adaptation
strategies) should be integrated with the different roles of
stakeholders, which requires strategic decisions by differ-
ent government agencies, farm communities and
institutions.

Implementing the co-construction approach (Fig. 4) is a
way to develop new tools (or toolkits) in the fields of
adaptation of agriculture to climate change and variability
at the farm level in a decentralized (bottom-up) manner by
a group of actors. This type of approach can be used for
connecting indicators and integrating and managing inter-
action between individual, collective and scientific
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Fig. 3 Steps of the
methodology used in grounded
theory as well as in the Co-
construction Approach. Source:
Cherine Akkari, 2014
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Fig. 4 Implementation process of the co-construction approach.
Source: Cherine Akkari, 2014

knowledge. It is no longer the optimum which is sought but
a compromise, and this is reached by a dynamic process of
progressive adjustment. This type of approach where

practices which are considered to be positive or innovative
are institutionalized is more likely to suit the diversity of
actors’ values [15]. The approach combines action research
(progressive and collective learning) and grounded theory
(beginning with data collection and then formulating a
hypothesis or theory by comparative analysis). It is a pro-
active approach. What makes it original is not only the
participatory nature of the construction, but also the
regional nature of the approach. It is based on a selection
process that nests principles, criteria and linking indicators
to the actors’ issues and representations, thereby encour-
aging their appropriation. In other words, it is an approach
where adaptation takes place as a bottom-up process, with
government stepping into provide incentives.

The use of this approach is based on a generic founda-
tion established in three phases and eight chronological
stages which, depending on the case under study, follow
from specific work by the pioneering group or from par-
ticipatory work by the stakeholders. The pioneering group
refers to the team (often small in size, and sometimes a
single person) in charge of facilitating and coordinating the
development of indicators, either as the initiator of the
approach or because they have been allocated the task. As
specified previously, the co-construction approach sug-
gested here is based on a mode of interaction between the
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members of the pioneering group and the stakeholders
involved, which is deliberately flexible and light. Hence, it
is possible to imagine closer action research partnerships in
the future. The figure below (Fig. 4) illustrates a procedural
and interactive process, particularly when the learning
function is determinant. It also shows the links between
phases and stages. Three phases set the pace for the
implementation of the suggested approach:

e a preparatory phase (four stages) which tends to be
cognitive and comprehensive

e a principle and criteria selection phase, which is at the
heart of the approach (two stages) and tends to be
comprehensive and participatory

e avalidation phase (two stages) which may be described
as participatory, reflexive and cognitive.

The co-construction approach is a decision-making pro-
cess, which consists of the following (4) four sequential
steps: (1) problem recognition; (2) specification of strategies;
(3) specification of the decision criterion or criteria; and (4)
selection of the optimum strategy. Each alternative to solve a
recognized problem is a strategy. So while decision-making
is largely a matter of selecting one of the strategies available,
it is pointless to consider alternatives that cannot possibly be
implemented. Therefore, the need for a decision criterion
that evaluates each strategy and expresses the desirability of
the outcomes obtained from each strategy. Managing the
policy process involves the actors, a policy dialogue, the
right timing and appropriate communications.

The involvement of players is and should be undertaken
at the various stages of the policy process. Though the
actors differ from one situation to another, the common
theme is that those who are actively involved in the process
are those who will have to diagnose, design, implement,
monitor, evaluate, or significantly change their behaviour
or are financially personally affected by a policy. The
active participation of a broad spectrum of stakeholders is
important because it contributes to the legitimacy of policy
and may engender higher acceptance among stakeholders
even if implementing agencies lack the resources or
authority to effectively monitor and enforce compliance.
Dialogue is an important management tool that is applied
to all stages of the policy process and that varies from one
stage of the process to another. It facilitates the exchange
of ideas, information, analytical results and policy options,
approaches and tools, and it ultimately contributes to the
transparency and effectiveness of decision-making in the
policy arena, especially at the stage of design. Moreover,
getting the timing right is another key element for
managing a policy. For instance, the timing of participation
of key players is particularly important to achieving suc-
cessful policy formulation, enactment and reform. And,
because time horizons vary, knowing when to press
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forward and when to relent are complementary—not con-
tradictory qualities—in achieving success. Therefore, both
persistence and patience are required. The final manage-
ment element in the policy process is communication.
Communication is the final management element in the
policy process. It is closely linked to the other elements:
actors involved in the policy process communicate and
interact with other participants in an attempt to reach
consensus, sharing information, and informing and edu-
cating the public. Policy dialogue is an important mecha-
nism for communicating information; and getting the
timing right implies an awareness of the pace and steps
involved in the policy process, which are gleaned through
communication. As for the implementation costs of the co-
construction approach, the costs are highly variable. When
researchers are involved, their own costs would not get
counted. And it is not the costs that are so very important as
the point that it often takes a long time to develop a co-
constructed project, programme or plan.

Conclusions

To conclude, co-construction is not just a bottom-up
approach. Co-construction started mainly between gov-
ernment and high-level organizations (e.g. UPA—the
farmers” union in Québec), but increasingly it starts from
the bottom-up. In other words where possible higher levels
should be involved particularly so that the bottom-up per-
spective can have an impact on the upper levels of gov-
ernment. In addition, a form of territorialization of public
and collective intervention, and policies, is necessary when
it comes to agricultural adaptation to climate change and
variability. In the Canadian context, this essentially
requires forming partnerships between the federal and
especially provincial level, on the one hand, and regional
and local actors on the other hand including farmers and
their local associations. However, one should note here that
it is difficult to obtain social quality and public policy by
relying only on state intervention [67]. And that is where
the distinction between co-construction and co-production
of policy is helpful. Besides, at the local level, it is critical
to provide training for actors in the use of various tools for
helping farmers and groups of farmers, and as well in the
whole field of climate change. For instance, developing a
credible and respected local presence, depending on each
region, is in effect equivalent to developing a form of an
extension network.

Further, adaptation is a necessary complement to miti-
gation measures. Moreover and while adaptation has many
characteristics and types [8, 30, 58], there are plenty of
forms of adaptation that involve both the private agent and
the government.
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One of the most important results of the project on
which this article is based is how the research process has
complemented the series of other projects undertaken by
research teams involving the co-author as principal or co-
principal investigator since the early 1990s. In particular, it
has become much easier now when dealing with groups of
farmers in the regions where these research projects were
carried out to present the climate scenarios and potential
impacts in ways that help the farmers readily appropriate
the significance of climate change and variability for their
own farming operations. This was also helped significantly
by the crop insurance data (factors behind crop insurance
claims, total amounts of annual insurance claims made by
farmers by municipality or region in which the research
was being undertaken, and for periods of up to 25 years
depending on the region and crops) provided to the
researchers since the late 1990s by the FADQ (Financiere
Agricole du Québec or the Agricultural Financial Corpo-
ration of Québec). The many graphs and tables presented to
farmers were rapidly appropriated by the farmers for
showing how real the increasingly recurrent extremes of
climate conditions had been since the late 1990s, empha-
sizing the reality of the phenomenon of climate change and
variability for them.
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