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Functional Foods, Health Benefits
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The growing burden of health care cost remains a key policy issue.
The potential effects on public health care costs of increasing the
consumption of functional foods in diets through the ability to make
new health claims is of major policy relevance. However, there are
also multiple potential market failures associated with functional
foods. This paper outlines a number of issues and market failures
related to the consumption and production of healthier foods,
including labelling of health claims. The paper also evaluates the
potential magnitude of health-related cost savings by allowing new
health claims, using the example of “soluble fibre from certain foods
(barley and psyllium) and coronary heart disease” and “soy protein
and coronary heart disease” health claims. The preliminary results
suggest that an increased consumption of functional food due to new
health claims could result in significant health cost savings. Despite
this, the existence of production and consumption externalities could
result in an inefficient outcome rather than the socially optimal level
of consumption of foods with health benefits. Policy implications are
discussed.

Introduction

The World Health Organization identifies nutrition as a significant and
manageable determinant of chronic disease (WHO, 2002). Scientific evidence
and a growing awareness of the correlation between diet and health, coupled
with sedentary lifestyles, an aging population, and ever increasing healthcare
costs have driven the interest in healthier food products (e.g., Malla et al
2013a, 2013b). These products include functional foods and natural health
products (also known as nutraceuticals or dietary supplements) with positive
health benefits to consumers®.

Associate Professor, University of Lethbridge, Canada.

"Professor, University of Saskatchewan, Canada.

*Research Assistant, University of Lethbridge, Canada.

'Health Canada (1998) defines functional foods as: “a functional food is similar in appearance
to, or may be, a conventional food, that is consumed as part of a usual diet, and is

https://doi.org/10.30958/ajh.1-1-3 doi=10.30958/ajh.1-1-3




Vol. 1, No. 1 Malla et al: Functional Foods, Health Benefits and Health Claims

Existing literature suggests that the development of credible health claims
on functional food can produce benefits in the form of improved health, health
cost reductions and a facilitation of market growth through international trade
(e.g., West and Larue 2004, Stein and Rodriguez- Cerezo 2008, ADA 2004,
IFIC 2009, IFT 2005, Siegrist, Stampfli and Kastenholz 2008, Herath,
Cranfield, Henson and Sparling 2008, Hawkes 2004, Bech-Larsen and
Scholderer 2007, Henson et al 2010)"%. However, the literature also suggests
that self-interested individual behaviour often leads to an economically
inefficient allocation of resources and in turn generates a need for government
intervention to correct “market-failures” (e.g., Arrow 1969, Bator 1958, Stiglitz
1989, Wolf 1987, 1988). The existence of “market” failures could lead to
socially inefficient outcomes in the form of sub-optimal consumption of food
with health benefits.

The objectives of this study are: (i) to present a number of issues related to
healthier/functional food markets, and (ii) to provide an assessment of potential
health cost savings by allowing new health claims on food products.
Specifically, the study outlines the market failure arguments pertaining to the
consumption and production of functional foods, including labeling of health
claims. Furthermore, the study estimates the potential benefits from savings in
health-related costs of allowing disease risk reduction health claims on foods
containing soluble fibre (specifically, barley and psyllium), as well as on soy
protein.,

The growing burden of health care costs remains a key policy issue in
many countries. Added to these direct costs of illness are the indirect costs of
diet-related diseases (lost productivity, forgone income, etc). The potential
effects on direct and indirect health-related costs of increasing the consumption
of functional foods through allowing new health claims is of major policy
relevance. Potential “market failures” could also generate the need for
government intervention to correct the inefficiencies and are discussed in the
context of policy implications and recommendations.

demonstrated to have physiological benefits and/or reduce the risk of chronic disease beyond
basic nutritional functions”.

Nutraceuticals are isolated or purified nutrients sold in medicinal form (e.g. pill form, or more
broadly, in doses) and have specific health benefits (Health Canada 1998). Natural health
products are a group of products which include most nutraceuticals but also homeopathic and
traditional medicines (Walji & Boon 2008).

A health claim on food is “any representation in labelling and advertising that states, suggests,
or implies that a relation exists between the consumption of foods or food constituents and
health” (Health Canada 2010).

2For a more detailed discussion of functional food and natural health products, see our reports
“Functional Foods and Natural Health Products Regulations in Canada and Around the World:
Nutrition Labels and Health Claims™ (2013b) and “Assessing the Functional Foods and Natural
Health Products Industry: A Comparative Overview and Literature Review” (2013a), which are
available from the Canadian Agricultural Innovation and Regulation Network (CAIRN) at
http://www.ag-innovation.usask.ca/.

3“Psyllium products and blood cholesterol lowering (2011)” and “Barley products and blood
cholesterol lowering (2012)” claims have been recently approved in Canada; while the “soy
protein and coronary heart disease” claim is still under consideration in Canada, but already
permitted in countries like the U.S, Sweden, Brazil and U.K.
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Market Failures: Consumption and Production of Functional Foods

There are different types of potential market failures related to the
consumption and production of functional foods. The sources of these market
failures are: negative externalities and information asymmetry in consumption
and multiple positive externalities (spillovers) in the production of functional
foods.

Figure 1. Market Failures
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Specifically, the first form of consumption-related market failure arises
from information asymmetry regarding credibly signaling the health benefits
inherent in functional foods. The potential health benefit from a functional food
is a credence attribute and as such cannot be identified by consumers without
labeling. To be effective, labels must be credible. Usually governments
intervene in the market for functional foods to regulate the types of health
claims that can be made. The second form of consumption-related market
failure is the negative externality generated by the costs of ill health not being
fully borne by the individual. This occurs for publicly funded health care
systems but also for private health insurance markets. The market failure arises
when a portion of the financial cost of illness is borne by a third party
(taxpayers or the insurer). If credible, labeling health claims addresses the
market failure due to information asymmetry, but does not address the negative
consumption externality. Ultimately consumers must still choose to consume
these foods.

In addition, a potential production-related market failure arises due to
technology spillover. This is a type of positive externality that exists when a
firm’s innovation or research into a new technology contributes to reducing the
research costs of other firms, hence benefiting society as a whole. If other firms
can easily ‘free-ride’ on the R&D investments of the innovating firm, there will
be sub-optimal levels of investment in foods with health benefits. In the case of
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functional foods, firms in many countries including Canada use ‘trade secrets’
extensively instead of ‘patent’ as a means to protect their research investments.
The use of this form of weaker intellectual property rights (IPRsS) protection
does not allow firms to capture all of the rents from their investment and
affects decisions to undertake R&D.

Furthermore, the registration process for novel foods and the approval
process for new health claims can introduce an element of market failure.
Specifically, novel foods must undergo a registration process in many countries
including Canada.! Once a food receives novel food approval, other firms with
the same nutrient or nutrients can all enter the market at the same time. Only
one firm has to apply for and bear the costs of novel food approval and
registration. Therefore, there are significant spillover benefits that accrue to
firms that do not bear the novel food registration costs. Since the benefits of
pursuing a novel food through the approval process accrue to others in addition
to the innovating firm, there will be sub-optimal levels of resources allocated to
new product approvals. This is a form of market failure.

With respect to health claims, there are in general two types of health
claims: generic and product specific. Generic claims create a free rider problem
and positive spillover effect because many firms can benefit but only one firm
has to go through the application process to get approval for a new claim. With
generic claims, anyone can use the claim after it is approved.? In the presence
of significant free-rider problems there is a disincentive for firms to invest in
pursuing approvals for new generic health claims.

The “market” failures associated with the consumption and production of
functional foods are presented in Figure 1. The private marginal benefit curve
without labeling/health claims is denoted MBp'; while the private marginal
benefit curve with labeling/health claims is denoted MBg% The social marginal
benefit curve associated with the consumption of functional foods is labeled
MBs. The social marginal benefit is greater than the private marginal benefit
due to the asymmetry of information issue and health cost externality described
above. Similarly, MCp is the private marginal cost curve and MCs is the social
marginal cost curve. The social marginal cost is less than the private marginal
cost due to the presence of production externalities as described above.

The intersection of the private marginal benefit curve and the private
marginal cost curve determines the optimal quantity of functional food. When
consumers are not informed about the positive health effects of functional food
consumption and also under-consume healthier foods due to health cost
externalities, the private equilibrium is determined at point A (corresponding
output level Qp'); while when consumers are informed but do not bear the full
costs of poor health outcomes, then the private equilibrium is determined at
point B (corresponding output level Qp?).

'Novel foods are most commonly categorized as foods not previously used by humans or with
no history of use; sometimes also include food products that are genetically engineered or
derived through biotechnology. They may or may not include functional foods

“Product specific claims are used only by products that undergo a registration process for a
claim that specifies a relationship between the food or food constituent and a health benefit.
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The socially optimal equilibrium is determined at point C, where the
marginal social cost is equal to the marginal social benefit. The socially
optimal output level (Qs) is higher than the private optimal output levels (Qp',
Qr?). Labelling is expected to address one aspect of the consumption-related
market failure (information asymmetry) but it would not lead to the socially
optimal consumption level. Consequently, positive externalities (spillovers) in
production, as well as negative externalities and information asymmetry in
consumption, lead markets to produce/consume a smaller quantity than is
socially desirable. This provides a rationale for government intervention to
correct these market failures. A particularly important policy that addresses one
of these market failures is the regulation of health claims on food.

Potential Health Care Cost Savings by Allowing New Health Claims

The potential magnitude of health-related cost savings in Canada from
allowing new health claims is assessed in this section, using the example of
“soluble fibre from certain foods (barley and psyllium) and CHD (coronary
heart disease)” and “soy protein and CHD” health claims. The method used in
the analysis is a variation of the cost of illness approach (COI). Each stage in
the estimations is supported by scientific evidence from the health sciences and
medical/nutrition literature, official government publications and/or statistical
data.

The analysis consists of four stages and draws upon Malla, Hobbs and
Perger (2007).* The first stage estimates the potential increase in daily soluble
fibre and soy protein intake from consumption of barley, psyllium and soy
products due to the approval of health claims linking consumption of these
products to reduced risk of CHD. Recall that health claims for soluble fibre in
barley and psyllium were approved in Canada in 2012, while a health claim
linking the consumption of soy protein and reduced risk of CHD is still under
consideration. Based on current consumption levels (Statistics Canada 2009), it
IS estimated that the daily soluble fibre intake (from barley and psyllium via
cereal products) per person in Canada is 0.24g; while the daily soy protein
intake per person in Canada is 6.45g. From the estimation of the current daily
soluble fibre intake, it is assumed that ability to label these foods with a health
claim leads to a 50% increase in soluble fibre intake, which translated into a
0.12g/day increase for every Canadian. In the case of soy protein, it is also
assumed that a 50% increase in soy protein intake would arise if a health claim
were approved which, given the estimation of the current daily soy protein
intake, would result in a 3.22g/day increase in soy protein intake for every
Canadian.

The second stage calculates the change in cholesterol levels due to
increased soluble fibre and soy protein consumption. A meta-analysis of
scientific medical/nutrition literature (controlled diets) that measures the effect
on cholesterol levels (LDL) of increased soluble fibre or soy protein intake

A detailed description of the calculations is available from the authors upon request.
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reveals (on average) the following assumed relationships (e.g., Behall et al
2004, Matthan 2007, Larkin et al 2009, Sartore et al 2009, Lerman et al 2010,
Sola et al 2010)*:

e a 1g increase in soluble fibre reduces LDL (bad cholesterol) by
1.55%;

e a 1g increase in soy protein reduces LDL (bad cholesterol) by
0.37%.

Using the above relationships and given the 0.12g/day increase in soluble
fibre consumption due to health claims [stage 1], we assume that LDL
cholesterol levels would be reduced by 0.19% (0.12g *1.55) due to increased
consumption of soluble fibre. While in a case of soy protein, using the above
relationship, LDL cholesterol levels would be reduced by 1.19% on average
given the estimated 3.22g/day increase in soy protein consumption due to
health claims [stage 1].

The third stage calculates the coronary heart disease (CHD) risk reduction
due to changes in the cholesterol profile of the population. A comprehensive
review of scientific literature measuring the effect of changes in cholesterol
levels/ratio on CHD was conducted. The US National Cholesterol Education
Expert Panel (Expert Panel, 2002) has concluded the following:

e ‘a 1% reduction in LDL cholesterol levels reduces the risk of
CHD by 2.2%’.

Based on the above relationship, and given the change in cholesterol level
by 0.19% due to increased consumption of soluble fibre [stage 2], the CHD
risk would be reduced by 0.41% in the case of a health claim related to soluble
fibre. Similarly for the soy protein health claim, CHD risk would be reduced
by 2.62% due to the change in cholesterol level of 1.19% [stage 2].

Finally, the fourth stage calculates the health cost changes due to CHD risk
reduction. The simplest cost of illness (COI) approach assumes that a 1% drop
in the incidence of the disease, in the long run, will result in a 1% decrease in
the COI (Malla et al., 2007). Hence, we assume a 1:1 relationship between the
reduction in disease incidence and the reduction in health costs (both direct and
indirect costs):

e ‘a 1% reduction in CHD risk reduces CHD cost by 1%’

It is estimated that heart disease contributed approximately $22.2 billion in
health-related costs (direct and indirect costs) in Canada in 2000 (Public Health
Agency of Canada, 2009). Indeed, cardiovascular disease (CVD) had the
second highest total cost among all diagnostic categories. Based on an
assumed 1/1 ratio between the incidence of CHD and the resulting costs, and

Details of the meta analysis and sources of these assumptions are available from the authors.
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given the estimated reduction of CHD risk by 0.41% [stage 3], then the extent
of annual health-related cost savings is $90.84 million annually due to
increased consumption of soluble fibre*. Similarly, the increased consumption
of soy protein results in health cost savings equal to $582.40 million annually
(given the 2.62% reduction in the CHD risk [stage 3]).

To sum up, allowing health claims on soluble fibre in Canada is expected
to increase consumption on average by 0.12g/day per person, which reduces
LDL cholesterol levels by 0.19% and in turn reduces CHD risk by 0.14%. This
would result in annual estimated savings in direct and indirect costs of poor
health (CHD) of $90.84 million annually. Similarly, allowing health claims on
soy protein is expected to increase consumption on average by 3.22g/day per
person, which reduces LDL cholesterol levels by 1.19% and in turn reduces
CHD risk by 2.62%. This would result in health cost savings of $582.40
million annually.

Conclusion

The growing burden of health-related costs remains a concern in Canada
and other countries, particularly those with publicly funded health care
systems. The potential effects on the costs of poor health to society of
encouraging increased consumption of healthier foods through allowing new
credible health claims is of policy relevance. Using the example of “soluble
fibre from certain foods (barley and psyllium) and CHD” and “soy protein and
CHD” health claims, the paper estimates the potential health cost savings
associated with increased consumption of soluble fibre and soy protein to be
equal to $90.84 and $582.40 million respectively per year. Hence, an increased
consumption of functional food due to new health claims could result in non-
trivial health cost savings and increase economic welfare. While health claims
relating consumption of soluble fibre in products containing barley and
pysllium to reduced risks of CHD are now permitted in Canada, health claims
linking the consumption of soy protein and CHD risk have not yet been
approved. It is worth noting that the estimated annual savings in health-related
costs for a soluble fibre claim, while in the tens of millions of dollars, are
dwarfed in magnitude by the potential savings in health-related costs from a
soy protein-CHD risk reduction claim. In a system where it often takes years
for a new health claim to be approved, it may be worthwhile policy makers
considering the magnitude of the potential societal benefits when prioritizing
health claims approval processes.

Furthermore, there are a number of potential market failures related to the
consumption and production of functional foods resulting in socially inefficient
outcomes. Government intervention in the functional foods market may be
justified to correct the inefficiencies. This intervention can take multiple forms
such as: educating consumers; fostering investment in R&D; tax incentives and

Total change in CHD cost is calculated by multiplying the total annual CHD cost with the
percentage change of the CHD cost.
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subsidies (e.g., providing tax breaks); a period of exclusivity regarding health
claims; patents incentives; allowing product specific health claims; reform in
the regulatory environment for health claims and the novel food registration
process. These are fruitful topics for further research.
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