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pathologies related to diet, obesity, and cardiovascular 
diseases for example (Delisle et al. 1994, Dewailly et al. 
1998b). 

2.5.4 Food security (SEC) 
To a greater or lesser extent, food security is the 
capacity of human beings, as individuals or as a group, 
to consume food to meet their needs. This capacity is 
variable, according to the conditions that define it. We 
propose four categories. that make it possible to place 
these variations on a continuum ranging from a 
situation where security 18 greater, to a situation where 
it is lesser: sustainable security (SS), relative security 
(RS), relative insecurity (RI), and chronic insecurity 
(Cr) (Fig. 2J. Despite the apparent rigidity of the 
categories proposed here, we are indeed dealing with a 
continuum. This continuum is that of the intensity of 
security or insecurity and of the resistance to 
fluctuarions, the four categories of which express key 
positions. 

According to the definition of the World Food 
Summit presented earlier, food security exists when ail 
people, at ail times, have physical and economic access 
to sufficient, safe and nutritious food to meet theit 
dietary needs and food preferences for an active and 
healthy life. SustaiIlable food security is the situation 
where this capacity is maintained and reproduced, 
thanks to a strong resistance to fluctuations in the 
components of the food system (WFS 1996). Food 
security is, however, relative when the food system, 
while maintaining the capacity to· meet food needs, 
offers a low resistance to flucruations in the 
components of the food system. Under such 
conditions, the food system tends to adapt to 
fluctuations, which makes it possible to pass from one 
state to the other (from relative security to sustainable 
security, or to relative insecurity) (Davies 1996:24, 
Savadogo et al. 1995:148, Le Normand 1996:93}. 

Food insecurity is defined as a situation where 
the halance between the needs and the system's 
resources is upser. Relative insecurity exists when the 
food system presents a low resistance to fluctuations 
in hs components; under these conditions, the food 
system tends to·adapt to fluctuations, ailowing it to go 
from one state to another (from relative insecurity to 
relative security, or to chronic insecurity). Chronic 
insecurity exists when the food system presents a 
strong resistance to fluctuations in its components; 
under these conditions, the food system tends to 
maintain the imbalance that characterizes it (Davies 
1996, Savadogo et al. 1995, Le Normand 1996). 
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We do not have the necessaty data to make an 
adequate assessment here of the situation in the 
circumpolar Aretie; or of the situation in it8 various 
regions. Indeed, to be able to identity the state offood 
security, one must be able to evaluate the conditions 
on which it is based. If the categories of food security 
cannot immediately provide a .basis for conclusive 
analyses, they nevertheless lead to the following 
observation: they invariably refer to the dynamics of 
the food system. Indeed, according to our conception, 
food security is astate that is never defined once and 
for ail, but rather one that must be re-evaluated 
constanrly, because it is likely to change· over rime. 

2.6 Feedback (FEE) 
Feedback is the influence exerted by a component of 
the system on any other upstream element; this 
influence contributes to the modification of the 
element in question, and, from there, to a modification 
of the entire food system. A given state of security 
produces feedback and a subsequent modification in 
the food system. The feedback may take several 
distinct fanns, the mûst common ones being reactiôn 
and adaptation. 

Reaction or reaction mechanisms (REA), 
depending on the authors, are short-term practices 
that lead to modifications in the situation of food 
security or They are actions that seek to 
counter the effects of crises or unfavorable 
circumstances, or to minimize the risks associated with 
these circumstances. This may involve increasing food 
production, boosting revenues through new activities, 
soliciting aid from social networks, etc. A large range 
of feedback mechanisms promotes a strong resistance 
to fluctuations, whereas a limited range of feedback 
mechanisms promûtes a low resistancé to fluctuations. 

Adaptation or adaptation mechanisms (ADA), 
depending on the authors, are long-term practices that 
lead to modifications in the situation of food security 
or insecurity. They are actions that seek to counter the 
effects of unfavorable structures or to minimize the 
risks associated with these circumstances. Adaptation 
is not necessarily deliberate feedback. It may cail upon 
characteristics that are genetic (size) and physiological 
(fertility, growth, metabolic adaptation). But it may 
also result from the desire of players, as in the case of 
certain types of behavioral changes (reduction in 
physical expenses, changes in the activity on which the 



àcquisition of the revenue or the food supply is based) 
(Le Normand 1996, Davies 1996).17 

The capacity to resort to feedback and 
adaptation mechauisms is a major determining factor 
in the improvement, preservation, or recovery of food 
security. This capacity' depends on several variables, 
such as the number and type of potential recourses 

17 Le Nonnand (1996) gives a detailed description of these 
mechanisrps in the case where the impoverishment of the 
household is responsible for the imbalance between needs 
and their satisfaction. These mechanisms are based on 
production,exchange and solidarity strategies. The 
production strategy consists of increasing the food 
production through an increase in perfonnance, namely by 
increasing the work load, or by increasing or diversifying the 
production, as, for example, resorting more 10 wild 
prqducts (picking, hunting), to more productive species, ta 
the diversilkatioo of productions {plant or animal), ta a 
-greater exploitation. of available resoutces, periods of the 
year, soils (complementarity of the ecosystems), by resorting 
to more efficient techniques (method, tools, products), or 
by increasing storage capaciries (by building or maintaining 
warehouses). The increase may call on bath the fonnal and 
informaI sectors, legal and illegal activities. The aim is to 
increase the energy availability through a modification in the 
energy investment. The exchange strategy mainly concerns 
capital-producing but not necessarily' food-producing 
economic activities. The aim is to increase revenues by 
resorting to exchange acrivities between the formal and 
informal sectors, whether legal or illegal, or by investing in 
non-productive goods such as jewe1ry, property, o~ by 
exchanging products, for example humanitarian aid 
products for liquid assets or other assets. The commercial 
system pennits energy exchanges between the various 
ecosysteins with no limitations'. Social mechanisms imply 
the availability of and accessibility to an efficient social 
network. The possibility .of having !ecourse to cash credit or 
credit in kind, as ~ell as the presence of mutual assistan'ce 
and support mechanisms, are practices that make it possible 
to maintain or to attempt to recover food security. 
Resorting to formal or informal netwo:rks, whether legal or 
illegal, makes it possible to adjust the food consumption so 
that needs are met. Social mechanisms permit the 
acquisition of energy through a loan or a donation provided 
by the social protection net. When the practice of these 
mechanisms allows the achievement of a surplus, the latter 
is used in capital: c'In a crisis situation, capital can be 
mobilized to meet food needs. W'hen the situation worsens, 
the capital that the family household has will decline, or 
even be used up completely, which may lead to a situation 
of food insecurity or vuluerability. The family is no longer 
able to make use of the adaptation mechanisms allowing it 
to limit risks." (Le Nonnand 1996:92). In a market 
economy, capital represen-ts the main recourse used to 
adjust its food consumption to .the necessary level. 
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(diversity of the modes of access to food resources, 
variety of available networks, availability of capital), 
the perception of risks, wbich varies according 10 

education and culture, and the choices made according 
to the pOlential recourses and the perception of risks 
(Benbouzid et al 1995, Kachondham 1995, Le 
Normand 1996, Maxwell S. 1996, Savadogo et al 
1995). 

However, feedback does not only take place from 
the output or. one of its components to the input, to 
the supply mechauisms or to one of their components. 
Feedback may take place from any one of the basic 
elements of the cybernetic core (supply mechauisms, 
output) to any other basic element situated upstream 
{input, supply mechauisms), or from any other 
component of the system to any other component 
situated upstream from the latter. 

2.7 Dimensions of the Model 

2.7,1 Fust dimension: 'pace or the level of analysi,s 
The works dealing with food security i:ontain 
observations and analyses at several different levels, 
dèpending on the final objectives sought and the fields 
of studies and scientific disciplines used. The nation, 
the household, and the individual are the focus of 
specific studies. IB These works indicate, explicidy or 
implicidy, the need to take into account the various 
levels of analysis in the study of food security (SMA 
1996, CE 1995, Dyson 1994, Asenso-Okyere et al. 
1997, Maxwell S. 1996, Panlson & Rogers 1997, 
Courade & Peltre-Wurtz 1991, etc.). No longer does it 
simply involve studying world stocks, as suggested by 
the perspective of the World Food Conference of 
1974 or that of the United Narions io 1975, but rather 
exarrurung tPe interrelations between numerous 
factors from the international leve! to the individual 
leve!. 

18 Beghin et al1988 quoted in Benbouzid et al 1995, 
Gaburici 1995, Atkinson 1995, Kennedy & Pinstruj>­
Anderson 1983 quoted in Courade & Peltre-Wurtz 1991, 
Salazar de Buckle et al 1989, Crosnier 1991, Babu & 
Mthincli 1994, Davies 1996, Greely 1991, Bayliss-Smith 
1991,Siaamwalla & Valdes 1981 quoted in Asenso-Okyere 
etaL 1997, Le NonnandJ996. 
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Figure J. Levet of analysis of tbe stlstainab/efood secunty system. 

Yet sorne works do not explicidy distinguish the 
levels. For example, the mode! presented by UNICEF 
in 1990 links certain social factors to situations of food 
insecurity or to bad health conditions without taking 
into account the geographical leve!s (UNICEF 1990 
quoted in Pelletier & Johnson 1994). However, to 
c1ariry the mode! presented here, we will distinguish 
the leve!s of analysis. For each leve! surveyed in the 
available studies, factors he!p to mode!. the state of 
. food supply mechanisms and the ability to have aceess 
to the supplies. Moreover, there are interrelations 
between the Ieve!s of analysis. Fôr example, 
international economic structutes (such as the World 
Trade Organization) have an influenee on the 
mechanisms that a given nation implements for food 
production (such as its business subsidy policies); 
national production has an influence on the supply of 
regions and localities; the social policies that lead to 
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transfer payments to households have an influence On 
the economic capacity of households to gain aceess to 

the supply and to consume (Davies 1996, 
Maxwell D. 1996, Rouffignat 1997), and finally, the 
distribution of the power within a household has an 
influence on the food of which each member of the 
household can aceess (Abbiet al 1995, Dyson 1994}. 
The mode! must reflect this mùltiplicity of leve!s. That 
is why, in its vertical dimension, the mode! is. 
organized into six leve!s of analysis: global (G}, 
national (N), regional (R), local CL), household (H), 
and individual (l) (Fig. 3). 

The internai components of each leve! of the 
moctel, namely its horizontal dimension, are more or 
less identical at allleve!s. Despite identical names, their 
content they refer to different realities. In the analysis 
of the food secutity of a given geographical area, food 
production and circulation do not refer to the same 
realities within the various leve!s considered. At the 



globallevel, they refer to global food stocks and cross­
border transactions. At the nationallevel, they refer to 
domestic production and to the circulation of the 
supply by domestic production or import. At the local 
level, they refer to the specificities of the production 
realized on site and to local supply networks. Finally, 
at the household level, they refer ta the production 
activities carried out by households and to the rules 
for circulation of supplies hetween members of similar 
households. However, at this stage of analysis, we will 
retain an identical nomenclature from one level to the 
next, to reduce' the complexity that is inherent in the . 
model, while agreeing that empirical realities may 
differ. 

2.7.2 Second dimension: time 
The model elaborated thus far can be used to assess 
the state of food secutity at a given rime and in a given 
geographical area, by considering the multiple 
influences between the variables considered. However, 
the state of food security can change. !ndeed, a 
variation in a component of the mode! can have an 
influence on the whole, such as the equilibrium or the 
resistance, which define food secutity and its dutation. 
As Davis recognizes (1996:22-24), the ability to change 
is of prime importance in theanalysis of food se<outity. 
For example, in a context of insecutity, households 
can resort to means that have been put aside for a long 
rime, such as food production techniques or informai 
exchanges in the family network. The proposed mode! 
makes it possible to consider such change. By 
repeating the analysis at different moments in time 
(Tl, T2, etc.), the mode! takes into consideration the 
variations in the components studied, and may lead to 
a different assessment. 

But the model can go l;>eyond that. The mode! 
makes it possible to identify the variables in which 
changes .could be made in order to deliberate!y bring 
about a change in the state of food seeutity Suppose, 
for example, that the analysis makes it possible to 
identify the environmental contamination of local 
food products as one of the factors determining food 
insecutity in the Arctic. Underthese conditions, one 
might envisage controlling this factor,either by 
eliminating the .environmental contamination (by strict 
legislation at the appropriate leve!), or by 
circumventing the problem of exposute JO the 
envir~nmental contamination (by modifying dietary 
habits). Suppose that the analysis makes it possible to 
identify the lack of monetary resoutces of households 
as one of the major factors of their relative food 
secuiity or insecutÏty. Under these conditions, one 
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rnight envisage controlling this factor, either by 
increasing the monetary resoutces of households (by 
improving the social security system) or by lowering 
consumer prices (through business subsidies). In either 
case, one may suppose that an assessment made after 
the envisaged changes could be modified in relation to 
the initial state. 

This aspect of the model makes it a useful tool 
for defining the conditions that must be acted upon ta 
modify the situation; at the cast of appropriate 
methodological developments, it could permit . a 
simularion of the impact of envisaged modifications. 

2.8 Interrelations and Inter-Influences 
Until now, we have described the food security system 
in a !inear fashion, as if the relarions between the 
components necessarily maye From \ upstream ta 
downstream, name!y, from left to right, from top to 
botrom and, thanks ta feedback, from downstream ta 
upstream as a rebound effect.· This presentation 
strategy-as that is what it in fact is-is rnisleading. 

. rndeed, the relations between the system's 
components are multidirectional, an entanglement of 
inter-influences (Davies 1996, Dyson 1994:147, 
Maxwell S. 1996). To arrive at a correct analysis of 
'conditions of food secutity, one cannat ignore, fat 
example, that the population structute can have an 
influence on the economic situation and vice-versa, that 
the rights granted ta a given population can modify 
the social stratification and vice-versa, and that the state 
of health can have an influence .on access ta the supply 
and on consumption and vice-versa, and' 80 on. 

A detailed analysis of the <:anditions of food 
secutity assumes that one takes this set of inter­
influences into account. This task is extremely vast, as 
the number of relations between the components of 
the model is substantial be<:ause this numbev is even 
greater when one considers the variations in the 
components, and because, finally, the relations 
between the components have repercussions on other 
components of the mode!. . We can only taise the 
question here. Multiple examples of these i"ter­
influences appear when we examine the factors of the 
social system, the relations that they have with one 
another and with the other components of the food 
system. We will examine a few of these here, not to 
deal with the subjeet exhaustively, but rather to 
illustrate the need to take these entanglements into 
account. 



2.8.1 The environment and the food system 
N atutal conditions (ENV) ate never absolute deciding 
factors of food secutity because, as we have already 
said, human societies are capable of reacting and 
adapting, which allows them to occupy and exploit a 
multitude of different environments, to minimize the 
tisks by ensuting a certain regulatity in the distribution 
of resoutces between the good and bad yeatS, between 
the economically productive and unproductive 
members (S1R), etc., or to migrate if the conditions 
ate too hostile (ENV, POL) or if they become 
uncontrollable (Chastanet 1991, Le Normand 1996:91, 
Maxwell & Smith 1992 quoted in Davies 1996)19. 
These reactions and adaptationsoccurs as a result of 
modifications in other factors of the social system 

. (new technology, reorganization of the economy,etc.), 
or other wmponents of the food system (changes in 
production, circulation, consumption). 

These reactive or adaptive capacities can be 
modified over time, influenced by a multitude of 
factors2o• Among them, environmental factors can be 
of wnsiderable importance (ENV). Several yeats of 
difficult environmental conditions, such as droughts or 
incessant rains, can lower these capacities. The effects 
on food securitymay be even more drastic when 

19 For example: " ( ... ) it can be inferred that they [human 
beings 1 are also highly resilient, given the ability of human 
populations to adapt to variable resoutees with great 
flexibility, exploiting a wide range of environments and 
economic processes ( ... )" (Maxwell and Smith 1992:37 in 
Davies 1996:26-27). Speaking about a Sahelian society, the 
Soniké, Chastenet (1991) explains: "The reproduction of 
this society over the long terro required the implementation 
of strategies to adapt to a restrictive environment - whlch 
neverthe1ess made possible an economic and demographlc 
expansion in rimes of prosperity":" and survival strategies in 
rimes of famine. Subsistence and survival strategies calI on 
clifferent logic but are two components of the same 
regulation system." (Chastenet 1991 :134). For Le Normand 

. (1996): "The populations residing in zones where the 
situation is regularly unfavorable _ (unfavorable weather, 
permanent conflict ... ) develop specifie practices the purpose 
of which is to minimize the risks: these are adaptation o:r; 
reaction mechanisms" (Le Normand 1996:91). 

20 Tbe difficult conditions that modifir the ability ta react 
and adapt may originate from factors that are not linked ta 
the environment, for example, the slave ttade or an armed 
conflict can lead to a reduction in the work force likely to 
threaten food secutity. Chastenet (1991:138) observes that 
the exceptional duration of the famines at the turn of the 
20th centllry is symptomatic of a deep trisis in the oid 
regulation systems, such as food collection and migration. 
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difficult environmental conditions are added to 
problems ensuiog from other factors of the social 
system (pOL, ECO) (Chastanet 1991:138, Conrade & 
Peltre-Wurtz 1991, Giroux 1995). 

lndeed, the viability that the environment offers 
populations is a fundamental· condition of food 
secudty. An unhealthy environment gives tise to 

. diseases, the effects of which are devastating in terms 
of reactive' and adaptive possibilities, when they do not 
direcdy impact on food security.21 

Environmental conditions can be modified by 
human. activity at the local (L) and planetary (G) levels. 
At the locallevel,. an intense exploitation of resoutees 
that does not respect the physical limits of the 
environment leads to ruin (ECO). The over­
exploitation of resources, the massive' use of fertilizers, 
or the irrational use of water causes the desertification 
of fragile zones, the destruction of forests, the 
disappearanee of species or the decline in the fertility 
of the environment; anarchie urbanization eats away at 
the best lands (Denis 1996:98, Speth 1993 quoted in 
Gürkan 1995, Whiteford &: Ferguson 1991). The 
pressure exerted on the environment reduces the 
possibilities of exploitation overthe long term, and 
forees. the search for new adaptations. Moreover, a 
detedoration in environmental conditions may result 
from a reduction in or the abandoning of human 
activity, such as the reduction in or abandoning of 
maintenance, irrigation, the reduction _ in seeded 
surfaces, or the use of fertilizers and pesticides (GP, 
NGP). These changes mayaggravate the state of soils 
and make the environment less. productive. At the 
planetary level, ecological conditions may also be 
modified by the effect of human activity, more often 
than not in developed countties. Climate changes and 
vatiability, the destruction of the ozone layer, the 
eroslon of biological diversity, of genetic diversity and 
the various forms of environmental pollution, 
including man-induced disasters, affect food secudty 
(WFS 1996a,b), by modifying or reducing access to and 
the possibilities for exploitation. 

21' "Infectious diseases, mainly diarrhea, the leadîng cause of 
mortality and malnutrition under the Tropics, are very cosdy 
in tenns of calories and must remind planners that more 
often than not, development is achieved through sanitation 
and vaccination rather than through agriculture." (Froment 
& Koppert 1991:196). 



2.8.2 Demography and the food system 
Major demographic variations increase the risks of 
food insecurity. The in1balance between demographic 
condirions and the capacity of food supply 
mecbanisms, to the detriment of the satisfaction of 
needs, IDcreases if there is no intervention, such as 
improving health conditio,?s and the level of education 
(Benbou;<id et al 1995, Bertrand 1997), improving the 
production capacity (Gürkan 1995), demographic 
adjustments (Chossudovski 1998), and emigration 
>(Chasranet 1991). 

On the one hand, strong population growth 
produces an imbalance between the population, the 
production capacity (GP and NGP) and the 
environment's carrying "apacity (ENV) (CE 1995, 
Minvielle 1991:183). Demographie growth and 
emigcation may rake plaœin response tp unfavorable 
conditions, including the deficiency of the food 
supply; as a result, the impacts of food insecurity on 
demographic movements add to food insecurity. 
Moreover, > a major demographic decline results in a 
serious laboursupply shortage, which affects resource 
exploitation systems (GP and NGP) and the efficiency 
of exisring supply mechanisms (Chastanet 1991:141). 
The declinecan be linked to a massive exodus(SMA 
1996, Chastanet 1991:141), the aging of the population 
(Giroux 1995:4), high mortality due, among other 
things, to epidemics, political umest (POL), or major 
environmental upheavals (ENV) (Froment & Koppert 
1991:194, Chasranet 1991:145). These two contrary 
phenomena ofgrowth and decline produce an 
imbalance between the needs of the population 
(CON) and its capacity to obtain supplies (ACq. This 
imbalance results from an insufficient quantity of 
appropriate resources to maintain srability or to 
maintain symmetrical growth > between demography 
and development(WFS 1996b) 

Nutrition is a major deciding factor in health 
and demographic characteristics {Bertrand 1997, 
Benbouzid et al 1995, Dyson 1995). Adequate 
nutrition (CON) is promoted by a sufficient srandard 
of living (ECO),22 adequate access to health services, 

22 The WFO (1987 quoted in Dyson 1994:430) and Steàel 
(1983 in Froment & Koppert 1991:196) have demonstrated 
a link between body stature and per capita incarne. (Weight 
follows a similar trend but tends to reverse itself for cultural 
reasons, which explams why in POOt countries, the rich are 
fat and th~ poot are th1n, whereas in the West, the POOt are 
fat {access to cheap glucidic and lipidic caloties) and the rich 
are thin." They -underscore the different characteristics of 
food ingested accordingto the couotry: the quantity for 
developing countries, thequantity of food for developed 
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(Giroux 1995:4, Le Normand 1996:89), the application 
ofappropriate hygiene measures and, above ail, 
edncation (POL) (WFS 1996b, Arnold 1981 quoted in 
Froment & Koppert 1991:201, Bertrand 1997:7). 
However, adeqnate nutrition supposes the availability 
of healthy food (AV A) and a sufficient, quality diet 
{ACq to meet the needs of each person (CON); in 
summary, it supposes food security. 

In other words, food security promotes health 
(DEM) and contributes tO a srability of demographic 
characteristics. Health and demographic stability are 
condirions of food security. Consequendy, it appears 
that, regardless of the prime factor, their posirive 
variations would always be closely associated . 

. Exarnined from' the opposite perspective, the 
phenomenon would present the same negarive 
variations. FDod insecurity frequendy gives rise to 
problems such as a general state of health and welfare 
that IS poor or bad; mental complaints such as stress 
and the resulting physiological distress appear to have 
a negative effect not only on physical health (DEM), 
but also on the reactioncapacity of individuals (RÉA) 
(Bertrand 1997). On a large scale, this can be reflected 
by variations in the productive capacity, by an increase 
in subsequent food insecurity, and by demographic 
changes, such as morbidity, mortality, or migcarion 
{DEM) (Chastanet 1991, Giroux 1995). 

In dUs context, access to health services is a 
factor of prime importance (DEM). It allows 
vaccination, the fight against infectious and parasitic 
diseases, an appropriate intake,of micronutrients, birth 
contrOl, etc. Moreover, health and nutritional 
education make it possible to transmit vital 
information concerning good dietary and health 
pracrices (WFS 1996b, Benbouzid et al 1995:48). In 
this respect, women play an imporrant role in atraining 
a food balance, a role that is largely recognized around 
the world.{CE 1995:1, WFS 1996b). 

·2.8.3 Technology and the food system 
Technology pennits economic and agricultural 
development (ECO) through the development of rural 
infrastructures, transport infrastruc'tures 
(transportation systems, roads, vehicles) and marketing 
infrastructures (cq, the development of which ensure 

countries. Bertrand (1997:12) indicates that for Québec the 
link is more significant between weight and the level of 
schooling, than between weight and incorne. Hence, she 

. links diet with the leve1 of education fust and foremost. 
People with less education, regarclless of their incorne, are 
more frequently overweight. 



the stability of the supply (AV A) and increase the 
population's purchasing power (ECO). (Franqueville 
& Prudencio 1991:31, Bernard & Hoffman 1991:95, 
CE 1995:4)23. The production of farm surpluses ~nd 
the presence of reliable transportation corridors 
reduce the degree of isolation; and integrate 
populations into the market economy (GP, CC). 
Exporting then becomes possible. If, in addition, the 
use of teclmology increases competitiveness (phélinas 
1991:68), permits the meeting of trade Standards of 
imporring regions, and permits the making of profits 
that can be re-invested (CE 1995:4). 

Similarly, importing, which is part of food 
supply mechanisms (CC), is made possible by the 
existence of transportation corridors (TEC) and 
purchasing power, itself linked to local productivity 
(ECO) (CE 1995:5). 

Teclmology is part of al! aspects, of a region's 
development, and the food security of the population 
appears to be linked to the wise use of technology for 
the exploitation of natural resources (Kermel-Torres & 
Roca 1991:48, WFS 1996b). Indeed, a limitèd 
appropriation or non-appropriation of teclmology 
caused by the absence of exploitable and profitable 
naturalresources (ENV), the absence of the support 
of producers (insufficiency of financial means, debt) 
(ECO, GP), or a lack of openness on the part of the 
populations, !eads to stagnation or to a decline in local 
food production (NGP), or the lack of experience, a 
lack of processing and storage capacities (CC). These 
situations are obstacles to food security (Bernard & 
Hoffman 1991:88, 94; Minvielle 1991:183, Giroux 
1995:9, WFS 1996b, Kermel-Torres & Roca 1991:47). 

As Courade and Peltre-Wurtz mention (19<}1:5), 
in the case of India, the teclmological solution is 
limited by basic determining factors, nam,ely the ability 
of populations to obtain food (ACC), regulations at 
vatious geographical levels, and arbitrations 
established by the State and commercial corporations 
(pOL,CC). 

23 Technology makes it possible to limit the deterioration of 
the environment caused by an intensive exploitation of 
resources (Corbett 1991) and to offset the negative effects 
of exploitation. For example, global warming modifies the 
productivity of agriculture, and the adoption of suitable 
technologies makes it possible to main.tain productivity. 
This lotalized phenomenon can have global repercussions: 
"Technology development could panially offset the 
potential dec1ine in these areas [developing countries], and 
increased production potential in developed regions could 
ensure global food secutity." (Kracbt 1995:70-71) 
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2.8.4 Social stratification and the food system 
Being a member of a social stratum, which influences 
food security, is itself subject to determining factors. 
Courade and PeltrecWurtz (1991) surveyed zones 
where poverry and food insecurity are found. They 
mention marginal elimate zones (ENV), llOder­
populated (DEM) zones, and zones inhabited by' 
people who live in the eountry but have no land 
(ECO). They note that, more recently, food inseeurity 
has affected smal! farmers raising export erops, who in 
sorne cases have seen their monetary incarne eut to a 
half or a third (Brazil, Mexico, Sub-Saharan Africa) 
(GP, CC). Zones with high agronomie aptitudes 
(ENV) and a high density such as cities (DEM) are 
inereasingly being affected by food insecurity. 

The introduction of favorable economic and 
politieal measures helps to attenuate the llOequal 
distribution of resourcesand powers, that otherwise 
would produce a disparity in access to food re,sources 
(Dyson 1994). Thesemeasures can be the recognition 
of rights, improvement of health care and education, 
strengthening productive capacities, an adjustrnent 
toward a fair distribution of revenues, and increasing 
the purchasing power, and would likely help to combat' 
poverry and food insecurity (POL) (Delgado 1991 :80, 
WFS 1996a,b). However, they must counter highly 
integrated behavioral models and cultural convictions, 
that are unfavorable to changes (CUL) at regional and 
local levels (Thieba 1991:103, Droy 1991:117), the 
nationallevel (Denis 1996:100), and the international 
leve! (Lehman 1996:1). Moreover, such measures are 
not sufficient to counter major trends, such as the 
deterioration of macroeconomic conditions (in China 
and Japan for example) (ECO) associated with 
political changes (POL) (e.g., in Russia Lewin 1998, 
Giroux 1995), or associated with structural 
adjusrments imposed on developing countries by 
international agencies (ECO) (Denis 1996:99, Courade 
& Peltre-Wurtz 1991:3, Chossudovsky 1998), which 
bring about a dedine in social security measures 
(POL) and deepen inequalities (Kachondham 1995:5). 

Poverry itselfleads to behaviors that are likely to 
be detrimental, over the long term, to food security, 
such as the deterioration of the environment (ENV) 
(Dyson 1994:436, IFPR/199S:2J24. 

24 "( ... ) large areas ofland are being degraded and 
deforested, largely due to povetty, population growth, and 
limited aceess to approptiate tecbnology." (IFPRI 1995:2). 



2.8.5 The others 
In summary, the model proposed here is based on the 
premise, shared by several authors, that the variables 
affecting food security are interrelated, and that their 
reciprocal influence must be considered. As we .have 
just seen, this applies to the environment, demography 
and health, technology and social stratification. But it 
also applies to other factors of the social system, as 
weil as to other components of the food system. 

To arrive at a detailed analysis of food security at 
a given rime for a given geographical area, it is 
necessary to evaluate the relations of each variable in 
question with the entire subject being studied; to 
succeed in studying change, it is necessary to repeat 
these analyses over rime and to note the differences. 
Finally, to model the desired changes, because it would 
be favorable to acbieving or maintaining sustainable 
food security, we must be able to simulate the impact 
of changes affecting certain known variables on the 
entire food system. This, thèn, is our projçct, which 
understandably requites major subsequent 
methodological developments. 

Sorne researchers such as Haddad and Kennedy 
(1994), have focused their work on the study of the 
interactions between various indicators of food 
security, for example, low calorie intake and large size 
of households combined with a high dependency ratio. 
Davies (1996) uses matricé (tables 2.4, 2.5, 2.6, etc.) 
to show the relationship between various components. 
These two-entry tables relate national, household and 
geographical levels and certain components such as 
production, exchange, goods, reaction and adaptation 
mechanisms, consumption, demand and protection of 
income. One advantage of this illustration is that it 
clearly shows the relationships even though the 
number of components studied are limited. If one 
were to place .the theoretical interrelations between the 
components sketched here in a square matrix, that is, a 
table having as many lines as there are columns and 
where the components are listed both in lines and 
columns, one would discover 324 possible intersection 
zones between the. components (18 X 18). But this 
matrix would have to be six rimes bigger, to take into 
account the conceptual differences in the six levels of 
analysis. Hence, it would have 1,944 œlls (18 X 18 X 
6). In such a matrix, each of the intersections could, 
theoretically, provide information on the relations 
between the componenrs, taken from the state of the 
knowledge. Each of the relations between the 
tomponents, documented at the intersections, can 
have an influence elsewhere in the matrix. By 
translating the relations into symbols, one can easily 
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conceive of a schematic transcnptlon of the 
interrelations and the chains of interrelations in 
algorithms. 

3. APPLICATION POTENTIAL 

In the meanrime, we will illustrate the analytical 
potential of the model by proposing a summary of the 
type of analysis that it could permit. We are using an 
example taken from the past because it involves 
relatively well-known situations. The contemporary 
situation could have been analyzed; however, limits in 
cutrent knowledge and the emergence of radically new 
variables {environmental contamination and its 
potential impact on food secutity) cali for caution. 

In Nunavik, in the era preceding the 
construction of permanent villages, the situation was 
alarming. The constraints imposed on food-producing 
activities (M-NGP, M-NCC25) were numerous and 
cumbersome. The cold climate forced inhabitants to 
resort to the harvest of fish and game to ensute their 
sutvÎval CR-ENV). Caribou herds were rare and few in 
numberCR-ENV). The population was dispersed in 
small nomadic groups (L-DEM). Life expectancy was 
low, and vulnerability to new diseases high (L-DEM). 
Activities that would ensute sUrv;val were founded on 
technologies of low productivity, in particular, land 
transportation means (dog sleds) (TEq. The 
economic organization was largely dominated by 
bartering (L-NGP, L-NCq; the fur trade (G-GP) also 
provided a portion of the monetary revenues (L­
ECO), useful to purchase basic consumer goods (L­
ACq. However, the economic system did not manage 
to meet alI needs, and there was practically no social 
support under the political organization (POL). The 
scarcity of game and the low productivity of hunting 
made it difficult to acquite income, commercial goods 

. (L-ACq and the food necessary for survival (L-ACC, 
L-CON). This deficient food supply made the 
population even more vulnerable to diseases, and this 
deficient state of health further weakened the 
productive capacities of individuals (L-D.eM). 

25 H-NGP, H-NCC: non-commercial production and noo­
commercial circulation at the household level. In the 
following examples, the levels of analysis are hIdicated by 
the flIst letter of the leve! (l for individual, H for household, 
L for local, R for regional, N for national and G for global), 
before the compone?-t in question. The data is taken from 
Duhaime (1985). 



Epidemics worsened the chronic food insecurity 
situation (Cl). 

This icitial assessment would be modîfied by 
the action of players involved in solving problems. 
Indeed, knowledge of the situation wouid give rise to 
rebound actions (FEE) that would have multiple 
impacts on the food system, sorne dîrect, others vagne. 

During the 1960&, political authorities (N-POL) 
reacted to the situation by establishing permanent 
villages. They were prompted to take action by 
prëssure exerted by merchants (N, R-ECO) and 
missionaries on site (N, R-CUL), by doctors who· 
ascertained the seriousness of the situation (R-POL), 
and finaIIy by the imperatives of Canadîan sQvereignty 
in the Arctic (G, N-POL). With permanent villages 
came regular medical care (R-POL), schools (R-CUL), 
the gradual generaIization of wage earning (R-ECO) 
and the systemization of social assistance (R-POL). 
The increase in the economic capacities (R-ECO) and 
the improvement in the health of the population (R­
DEM) made it possible to gradually improve the diet 
(R-CON); the situation entered a phase of relative 
security (RS). However, sorne households had more 
difficulties than others because they did not have the 
same access to monetary and- wage-earning resources 
(M~ECO, M-STR). They were in relative insecurity 
(M-RI). 

This example iIIustrates the usefuIness of the 
conceptual framework for taking into account a vast 
series of components that impact food security. 
Applied to the contemporary situation, it would force 
the analyst to consider the impact of factors such as 
technological transformations (use of the snowmobile 
for food-producing activities), the strengthening of 
social stratification, the role of government aid 
programs' associated with hunting and fishing 
"ctivities, the appearance of health problems related to 
changes in life styles, and environmental 
contamination affecting game in particular. This is the 
horizon before us. 

4. OPERATIONALIZATION AND 
NORMATIVENESS 

We stated that the conceptual framework presented 
here had to meet certain requitements. It had to be 
based on a broad vision of the problem, incorporate 
ail the possible permutations of the variables 
considered, and lend itself to operationalization. 
Moreover, it had to satisfy the constraint of coherency 
between food security and sustainable development, 
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where the measured conditions of food security had to 
be compatible with the condîtions of sustainable 
development. Does the model that we have built meet 
these requirements? 

The question of coherence is fundamental and 
encompasses the others. It is resolved by the fact that 
sustainable food security corresponds to a precise 
position in the mode! (SS), and because rhis condîtion 
must correspond. to one or more particUlar 
configurations of the model, within which the 
variables considered present specific results. In other 
words, an assessment of sustainable food security 
cannot be made without multiple conditions being met 
upstream (factors of the social system, supply 
mechanisms, and interrelations) and downstream 
(feedback and interrelations) from the mode!: 
economic policies and organizations that promote 
participation in decision-making at the regional or 
local level; fosteting the perennial nature of the food­
producing resources; organization of production and 
food circulation that promotes the satisfaction oflocal 
needs; availability and accessibility of food, aIlowing an 
on-going adequate consumption for everyone; strong 
resistance to environmental, 4emographic, economic 
and political fluctuations, malting it possible to 
attenuate crises (cataclysms, economic crises, shortage 
of seasonal stocks); and so forth. 

This possibility does not mean that the mode! 
does not aIlow assessments other than that of 
sustainable food security. The model can lead to other 
assessment positions on this continuum between 
sustainable food security and chronic insecurity, 
depending on the state of the variables studied. Ir may 
lead to identifying and elucidarlng a multiplicity of 
situations, because the variables that maire it up can 
taire ail possible values. 

However, this characteristic requires major· 
developments for the model to be functional, namely 
for it to be useful for making real assessments of 
actual situations on the basis of measurements of 
variables. The development of rhis model should lead 
to an examination of each factor of the social system, 
each supply mechanism and each condition of food 
security, in order to draw up a list of the variables in 
question; next, it should lead to an exarnination of 
each of the variables to draw up a list of the 
permutations that these variables may exhibit. Once 
rhis has been accomplished, it would still be necessary 
to examine the interrelations of variables. and of 

. categories of variables to know the final impact on 



food security.26 In reality, this work plan is misleading. 
Each component of the mode! represents more or less 
a fie!d of knowledge, .like 'commercial production' or 
'political' factor. If, from a methodological standpoint, 
each component" cao be compressed ioto a two­
position variable, this operation assumes a superficial 
understanding of the underlying processes. The risk 
one incurs is to create a formal mode! claiming to be 
the actual comprehension. 

There is another possibility leading to the 
operationalization of the mode!. It involves examining 
in what way, and under what conditions, each 
component contributes ta sustainable food security. In 
summary, it involves creating a standard ideal, a 
yardstick, based on available material and the standard 
would he used to evaluate the distance that separates it 
fmm empirical reality, studied From ail the necessary 
angles simultaneously. This pr0ii!'atu is also vast. 
However, it corresponds very dosely to the potential 
that we have for the continuation of our work. 
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