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Forted foods to ght malnutrton?
Sylve Avallone, Arlène Alpha and Ncolas Brcas

Fighting malnutrition requires diet diversication. is is also a good way to 
support crop diversity. Yet technical solutions, such as food supplements or 
(bio)fortication, are still considered more innovative, and these dominate 
policies tackling the challenges of malnutrition.

e ssue of mcronutrent decences, partcularly n vtamns or mnerals 
such as ron or znc, was placed on the nternatonal agenda n 1992 at the rst 
International Conference on Nutrition organzed by the FAO and the World 
Health Organzaton (WHO). Numerous nutrton studes have shown the eects 
of these decences (‘hdden hunger’ or ‘slent hunger’) on chldren’s growth 
and health (Golden, 2009). Worldwde, the most common are ron, vtamn A, 
odne and znc decences. Accordng to Allen and colleagues (2006), over two 
bllon people suer from ron-decency anaema, and one n two pregnant 
women and about 40 per cent of preschool chldren n developng countres are 
anaemc. e authors further estmate that just under two bllon people have 
nadequate odne ntake and that 254 mllon preschool chldren are vtamn A 
decent (Allen et al., 2006). e FAO and the WHO (1992) dented four man 
types of strateges to combat mcronutrent decences:

 – Detary dverscaton, through the dverscaton of crops grown by 
households for self-consumpton or through market mechansms and the 
preparaton of a broader range of dshes;

 – Food fortcaton, wth mcronutrents added durng processng n the form 
of addtves, an approach promoted by agr-food companes; or, n recent 
years, bofortcaton through conventonal varety selecton or the creaton 
of mcronutrent-rch genetcally moded organsms – an approach 
promoted by the seed ndustres – or through the applcaton of chemcal 
fertlzers, promoted by the fertlzer ndustres;
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 – Supplementaton, n other words the use of mcronutrent-rch medcnal 
products;

 – Infectous or parastc dsease control (vaccnaton, screenng, hygene, 
santaton etc.), contrbutng to adequate metabolc functonng and 
nutrent absorpton and ensurng good health.

Whle supplementaton and dsease control are strateges drven by the 
healthcare system, dverscaton and fortcaton arse drectly from the food 
system. s chapter dscusses these two strateges.

Promotng a dversed det

Detary dverscaton has been recognzed as an eectve strategy for combatng 
malnutrton n both the Global North and the Global South for several 
decades. A dversed det partcularly helps prevent mcronutrent decences 
and chronc dseases (Hoddnott and Yohannes, 2002; Armond and Ruel, 2004): 
the more dverse an ndvdual’s det, the less lkely they are to develop a 
mcronutrent decency. As the derent food groups have complementary 
nutrtonal proles, a dversed det s the best guarantee of adequate nutrent 
ntake, the requred amounts of whch are ether known or to be determned n 
the comng years. For nstance, eatng red meat at a reasonable frequency and n 
reasonable amounts helps prevent ron, znc and vtamns A and B decences, 
whle frut and vegetables provde essental elements such as vtamn C and 
antoxdants. Detary dversty scores have therefore been developed and tested 
to serve as nutrtonal qualty ndcators to detect rsks of developng nutrtonal 
decences (Drescher et al., 2007; Kennedy et al., 2013; FAO, 2021).

Many ndustralzed countres have strong publc polces n place to promote 
detary dversty, such as the Natonal Nutrton and Health Programme n France. 
ese polces recommend eatng foods from all food groups n moderaton and 
sometmes specfy deal frequences and porton szes to better gude consumers. 
A dversed det can potentally be acheved across all contnents by workng 
wth the local products, the preferences of the populatons, ther dentty and 
ther culture. e food dversty strategy does not provde a ‘magc bullet’; on the 
contrary, by encouragng the consumpton of foods from all food groups, t tends 
to support a wde varety of agrcultural and food actvtes and producton.

Promotng detary dversty to combat mcronutrent decences thus 
appears to be compatble wth an ecologcal approach (n the sense of an ‘ecology 
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of food’) nsofar as t encourages bologcal dversty on the plate, on farms and n 
terrtores. It also seems to contrbute to strengthenng the ecosystem servces of 
food systems and to provde a way to lmt populatons’ dependence on solutons 
provded by actors that they cannot control.

e success of techncal solutons

In countres of the Global South, publc authortes nevertheless tend to prefer 
techncal solutons such as supplementaton, fortcaton and bofortcaton 
to address the challenges of mcronutrent malnutrton. ese solutons are 
heavly promoted by certan prvate companes and major funders n the eld of 
nutrton, such as GAIN Foundaton and the Bll & Melnda Gates Foundaton. 
Perhaps the old adage ‘Vary your det’ s not nnovatve or compellng enough?

Fortcaton and bofortcaton rase a number of economc, scentc and 
poltcal ssues. Frst, these ‘targeted’ nterventons are developed by prvate actors 
(n the agr-food, chemcal and seed ndustres) who have a nancal nterest n 
promotng ther use to combat mcronutrent malnutrton. Numerous studes – 
partcularly nanced by these companes, whch use ther results – support the 
eectveness of these solutons.

Second, n the scentc world, publcaton and fundng strateges encourage 
researchers to focus ther eorts on techncal solutons. Eatng a dversed det 
s not seen as a ‘modern’ and nnovatve strategy. Moreover, whle much research 
has demonstrated the value of detary dversty n preventng decences, t 
s oen based on statstcal correlaton studes rather than controlled clncal 
trals, whch are very popular at present. s derence n methodology has 
led to the gradual margnalzaton of detary dversty n the debate on publc 
polces. e scentc evdence supportng techncal solutons (forted foods, 
boforted varetes, supplements) tends to saturate the scentc lterature and 
create a smokescreen that overshadows detary dversty as an eectve soluton 
(Delsle, 2004). It s also mportant to note that studes on detary dverscaton 
receve less backng from the economc actors n the food system, as they tend to 
emphasze a cross-cuttng and comprehensve approach to the deal det rather 
than support for a few supply chans.

Fnally, poltcans – especally n the Global South – prefer short-term solutons, 
as these can yeld quck results to enhance ndcators that are more compatble 
wth ther electoral mandate, as well as donors’ and nternatonal organzatons’ 
progress requrements. Technologcal solutons are especally well perceved, as 
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many actors – whether n the scentc world or among consumers, supply chan 
operators or decson-makers – assocate them wth modernty and nnovaton. 
Moreover, agrcultural polces are generally approached from a sectoral 
perspectve, by supply chan, and are therefore more dcult to talor to the 
promoton of a dversed det.

Takng nto account the multdmensonalty of food

Evaluatng strateges to combat mcronutrent decences solely through the 
prsm of nutrtonal ecency solates the ssue of nutrton from the other 
dmensons of food. Yet nutrtonal decences cannot be tackled ndependently 
of everythng that food represents for eaters, nor can they be treated as a prorty, 
treatng the psychologcal, socal, cultural, economc and poltcal dmensons 
of food as secondary. At best, nutrtonal nterventons ntegrate these other 
dmensons by consderng that they can facltate or hnder the achevement of 
the overarchng health objectve.

e rst ssue to consder n the ght aganst malnutrton s thus the 
multdmensonal nature of food. Food cannot be reduced to bundles of nutrents: 
t ncorporates the envronmental, economc and socal condtons of ts producton, 
as well as symbolc, cultural and even relgous values, whch cannot be overlooked. 
Emphaszng the nutrtonal dmenson of foods by labellng them as forted can 
have the perverse eect of dscredtng tradtonal foods that do not have such 
labellng. It may even lead consumers, especally mothers wth very low purchasng 
power, to feel gulty about not beng able to buy such foods, whch are promoted 
as good for ther chldren’s health (Kmura, 2013). Aggressvely advertsng these 
forted products can therefore contrbute to devalung tradtonal food. Beyond 
the ssue of combatng mcronutrent decences, the nutrton labellng of forted 
foods therefore rases questons regardng ther gult-nducng eects. Whle ths 
system ndeed nforms consumers and can help them make better-nformed 
choces from a nutrtonal perspectve, t emphaszes the weght of the nutrtonal 
dmenson of food at the expense of ts other dmensons.

How nutrtonally benecal s (bo)fortcaton?

Another ssue surroundng the mode of nterventon for combatng mcronutrent 
malnutrton s the scale of the nterventon. Whle detary dversty s guded by 
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the prncple that the nutrents provded by one’s det combne over tme (Mason 
and Lang, 2017), fortcaton uses a food vehcle to target one or more specc 
nutrtonal needs. e dentcaton of nutrtonal or pharmaceutcal propertes 
specc to certan foods and ther prescrpton for health reasons s not new. ese 
practces exst n all socetes and nvolve both wld and farmed plants and anmals. 
ese natural medcnal foods are known, and ther propertes are dented 
through knowledge accumulated va tradtonal practces n partcular ecologcal, 
health and cultural contexts. s emprcal knowledge has been lttle studed or 
evaluated and has not nformed the development of forted foods: the latter are 
the product of a representaton of nutrton that reduces t to the satsfacton of 
ndependent nutrent needs.

Whle such a strategy may have some eectveness, t has several lmtatons. 
Frst, t overlooks the eects of nteractons between nutrents wthn food matrces 
(Chapter 9). A well-known example s the nteracton between ron ntake and that 
of vtamn C or tannn-rch products. Whle the former facltates ron uptake, 
the latter reduces t. Moreover, dependng on the way n whch forted products 
are made and commercalzed, there may be a long dstance and tme lag between 
ther producton and ther consumpton by the target groups. Many products are 
manufactured n Europe, stored n exporters’ storage facltes, shpped to target 
countres by boat n contaners, stored agan n ports and only then dstrbuted n 
the target terrtores and sold by local retalers. Several studes have shown that 
the senstve fracton of forted foods (polyunsaturated fatty acds, vtamns) 
may degrade durng shppng n these long supply chans (Hemery et al., 2015; 
Moustès et al., 2019). e nutrtonal clams made are therefore not always 
vered.

Furthermore, promotng a forted food wthout takng nto account the 
det of the target populaton overlooks the possblty of meetng mcronutrent 
needs through the more or less frequent consumpton of foods already found n 
local dshes. For example, researchers have shown that the vtamn A needs of 
populatons decent n ths nutrent can easly be met through a slghtly more 
frequent use of unrened palm ol, whch s rch n ß-carotene and famlar to 
these populatons (Zeba et al., 2006). Fnally, detary dverscaton nvolves a 
more comprehensve approach to the nutrtonal stuaton of a populaton, as 
t allows for the smultaneous mprovng of ntakes of many nutrents, not just 
mcronutrents.

s det-based approach, whch therefore takes nto account the combnaton 
of foods n dshes, of dshes n meals, of meals n a day and of daly food 
consumpton over a seres of weeks or months, accounts for the eects of 
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nteracton between foods over tme, factorng n dgeston and assmlaton 
speeds. From a nutrtonal pont of vew, eatng one klogram of a food per week 
s not necessarly equvalent to eatng 150 grams every day. Pamela Mason and 
Tm Lang (2017) thus prefer the term ‘sustanable det’ to ‘sustanable food’: 
rather than seekng a soluton based on a sngle unversal food product, the 
focus here s on detary dverscaton, f possble workng wth local resources 
or solutons talored to the local context. ere may of course be stuatons where 
these resources are lackng locally, whch call for sourcng resources from other 
places or even adoptng more ‘unversal’ solutons.

Buldng on local solutons can also change the way data from food and 
nutrton surveys are processed. Such surveys generally seek to shed lght on the 
determnants of nutrtonal stuatons: they compare rch and poor, male and 
female, young and old and other socal groups n order to dentfy what determnes 
the nutrtonal status of ndvduals. Yet these surveys can be approached 
n a completely derent way by characterzng the practces of subjects wth 
a good nutrtonal status wthn a populaton, ncludng and especally n the 
category that s on average most at rsk. s ‘postve devance’ approach 
(Marsh et al., 2004) focuses on the ways n whch ndvduals or households 
acheve satsfactory nutrtonal status n adverse condtons. e solutons are 
therefore not extraneous; on the contrary, they stem from the practces of the 
target populatons themselves. s approach allows for dentfyng endogenous 
resources specc to a gven context.

Identfyng the rsks of dependence

Adoptng a more ecologcal approach to the ssue of nutrton calls for takng nto 
account the very modaltes of nterventon and ther eects. e endogenous or 
exogenous nature of the proposed solutons rases questons of soveregnty and 
dependence. Usng forted ndustral foods or boforted varetes entals a rsk 
of dependence on the chemcal or pharmaceutcal ndustry (for the producton 
of addtves) or on seed manufacturers, a rsk further compounded by the hgh 
concentraton of actvtes n the hands of a few major players. e COVID-19 
crss revealed the challenges surroundng ths dependence on a lmted number 
of actors wth the resources to tackle urgent problems. Whle specalzng n 
certan food actvtes based on comparatve advantages reduces costs, t carres 
rsks regardng autonomy n strategc decson-makng.
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Concluson

One of the strateges appled by companes to reman compettve and conquer new 
markets s to add new attrbutes to ther products, relatng to taste, sustanablty, 
ethcal practces and related product values. Nutrton has not escaped ths 
trend, wth the development of the market for medcnal or health foods – ether 
enrched or low-content foods. s strategy has led to a prolferaton of products 
wthn the same range, resultng n an abundance of choce (Schwartz, 2005). As 
a consequence, foods tend to be consdered merely as a sum of attrbutes. Certan 
marketng tools, such as conjont analyss, thus measure the relatve weght of
these attrbutes n purchase decsons (Rao, 2014). But eaters do not necessarly 
perceve a food tem as an assemblage of dscernble attrbutes. On the contrary, t 
forms an ntegrated and ndvsble whole; only durng the preparaton of dshes 
does the combnaton of ngredents come nto play. rough ths assembly 
process n the ktchen, the ngredents eventually fuse or even ‘materalze’, as the 
phlosopher Glbert Smondon (1958) theorzed regardng the mode of exstence 
of techncal objects: through the addton of ntally dstnct functons – avour, 
rheologcal attrbutes, colourng and so on – the dsh (or the techncal object) 
ultmately ncorporates these functons through the nteractons between them, 
makng them nseparable. In bread, through fermentaton and bakng, the 
mxture of our, yeast and water generates a holstc product that s more than the 
sum of ts parts. s s where the magcal character of cookng les: gong beyond 
a concepton of food reduced to a smple nutrtonal functon.

e authors would lke to thank Damen Conaré, Mathlde Coudray and Mare 
Walser for proofreadng ths chapter and for ther suggested mprovements.
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