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How to explain the concept 
of the “Food insecurity” 

• Health Canada defines food insecurity as “the 
inability to acquire or consume an adequate diet 
quality or sufficient quantity of food in socially 
acceptable ways, or the uncertainty tat one will 
be able to do so.” (Health Canada, 2020a). 



How to explain the concept 
of the “Food Security” 

• The 1996 World Food Summit provided a broad 
definition of food security: “Food security exists 
when all people, at all times, have physical and 
economic access to sufficient, safe and 
nutritious food to meet their dietary needs and 
food preferences for an active and healthy life.”
(FAO, 1996). 

https://doi.org/10.1177/00307270221113601 



Food Security in Canada
In its vision statement, the FPC (Food Policy Canada) includes a
variation on the widely accepted 1996 World Food Summit
definition of food security. Specifically, the vision statement
declares the following.
“All people in Canada are able to access a sufficient amount
of safe, nutritious, and culturally diverse food. Canada’s
food system is resilient and innovative, sustains our
environment and supports our economy.” [emphasis added]
(AAFC, 2019).

https://doi.org/10.1177/00307270221113601 



How to measure food 
security?

Simply that;

Households that are not identified as
food insecure are presumed to be food
secure.

https://doi.org/10.1177/00307270221113601 



Four types of people when 
it comes to food insecurity 

• A more 
protective 
person 
against food 
insecurity. 

• A vulnerable 
person to 
food 
insecurity. 

• A food-
secure 
person.

• A food 
insecure 
person.



Food secure  versus food insecure



How to measure “Food 
insecurity” 

• Food Insecurity = f(financial factors, social and cultural factors, human behaviour, 
uncertain macro factors).

• Financial factors: Household’s disposable income, food prices. In short, “the consumer
surplus. “assuming the gross consumption can be derived as a function of the disposable
income”. “We can as well consider wealth”.

• Social/ cultural factors: Cultural diversity, family kinship, community cooperation, age,
gender, education, and isolation & bleakness. “This can be measured via a survey to
determine the number of population that suffer from negative social/ cultural integration” -
For simplicity it can be measured by number of immigrants to Canada every-year.

• Human behaviour toward food assistance programs: Positive behaviour toward food
assistance programs, or negative behaviour toward food assistance programs. “A
cognitive game approach.” —- For simplicity we consider positive behaviour toward
social assistances. This can be measured by consumer confidence index.

• Uncertain macro-factors: Food supply chain blocks, crises, etc. “This should be the
random term and for simplify it’s considered s a white noise disturbance term.”



How to measure “Food 
insecurity” 

• Food Insecurity = f(financial factors, social and cultural 
factors, human behaviour, uncertain macro factors).

• FI = f(X1, X2, X3, e);

• Where; X1 refers to the consumer surplus term.

• X2 refers to the social/ cultural integration term.

• X3 refers to the consumer confidence index.

• e refers to the uncertainty.



Consumer Confidence 
Index in Canada - Trend

https://www.ibisworld.com/ca/bed/consumer-confidence-index/15004/



Number and percentage of 
immigrants in Canada - Trend

https://www150.statcan.gc.ca/n1/daily-quotidien/221026/dq221026a-eng.htm

It takes time for 
immigrants to be 

socially and 
culturally 

integrated. 
Different studies 

https://www150.statcan.gc.ca/n1/daily-quotidien/221026/dq221026a-eng.htm


How to measure the consumer surplus on 
the macro-level? From Micro-to Macro

The consumer’s surplus
is measured by the
difference between what
the consumer is willing
to pay and what he/she
is actually paying.
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DOI: 10.6007/IJAREMS/v3-
i4/1066 



How to measure the consumer surplus on 
the macro-level? From Micro-to Macro

From a macro-economic
perspective; we can take the CPI
as a proxy of what the consumers
are actually paying in the economy
while the entire area under the
aggregate demand is what the
consumers are willing to pay. In
different words; the consumer
surplus is theoretically feasible
within the area located under the
demand and above the price.
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How to measure the consumer surplus 
on the macro-level? From Micro-to Macro

If we consider on the
macro- level that the entire
demand is the gross
nominal private
consumption, then; the
consumer
surplus on the macro-level
can be determined
mathematically as follows:
DOI: 10.6007/IJAREMS/v3-i4/1066
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The consumer surplus = ln (nominal gross consumption) – ln (CPI);
this equals the real gross consumption.
Therefore; the real gross consumption in the economy can be
considered a proxy of the consumer surplus.

Data in trend are available: https://data.worldbank.org/country/CA

https://data.worldbank.org/country/CA


How then to estimate the annual 
data of food security/ insecurity? 
• We can do so on two steps. 

• Step 1: by using the results of the Household Food 
Security Survey Module (HFSSM).  

• We then estimate the previously explained model.  
Selecting the best fit model. Then forecasting it to 
figure out the data trend of the food insecurity.  “We 
can of sure control for all econometric problems”. 

• FIt = a + bX1t + cX2t, + dX3t + et.



• Step 2: by generating the data of the food insecurity 
from the previous model directly as follows >>>

• FI = f(X1, X2, X3); considering the macro uncertainty is zero. Thus;

• dFI = dX1. (∂FI/∂X1) + dX2. (∂FI/∂X2) + dX3.(∂FI/∂X3)

• By minimizing the FI; then; dFI = a . dX1 + b. dX2 + c. dX3 = 0.

• Where; a is the sensitivity of the food insecurity to the change of the
financial security.

• b is the sensitivity of the food insecurity to the change of the human
behaviour toward government’s food security programs.

• c is the sensitivity of the food insecurity to the change of the social/
cultural factors.

• We can figure out; a, b, and c from the previous model. We then can calculate the
left hand side of the equation to get the trend data of the food insecurity variable.



How to measure social welfare 
over time? Macro-sustainability 

According to Weitzman (2001), “the difference in
intertemporal welfare between two points in time of
the same economy can be exactly measured by the
difference in real national income plus a consumer
surplus term.”

DOI: 10.6007/IJAREMS/v3-i4/1066 



Recalling Weitzman’s statement and our macro-
explanation of the consumer surplus; then;

The intertemporal welfare between two
points in time t & t-1 = (The real national
income + the real gross consumption)t – (the
real national income + the real gross
consumption)t-1.

Now we have a quantitative variable that reflects the welfare
over time.

DOI: 10.6007/IJAREMS/v3-i4/1066



The impact of food security on social 
welfare over time - Sustainability

• With two quantitative variables; i.e., food security
and welfare; we can then figure out the transitional
dynamic impact of food security on the social
welfare.

• By utilizing an intervention model >>>

https://doi.org/10.55493/5002.v12i5.4487



W𝑡 = 𝑎0 + 𝐴(𝐿)W(𝑡−1) + 𝑐𝑜 FS + 𝐵(𝐿) 𝜀𝑡,

• Where; W refers to the social welfare, FS refers to the 
food security, a is the constant term.

• A(L) 1 + a1L + a2L2 + ... + aqLq] and B(L) [1 + b1L + 
b2L2 + ...+ bqLq] are polynomials in lag operator.

• After doing all relevant data check; we then run ARMA 
with intervention models up to ARMA (3, 3) until 
selecting the best fit model. By forecasting the model; 
we can then figure out the transitional dynamism of the 
impact of the food security on the social welfare. Done! 



• Thank you!
•Ghada Mohamed



Appendix 

• How is food insecurity measured in Canada?  



























All pictures are from the internet. 


