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Bio-diversity – endurance – sustainability – the 
food system and certain policy developments

� Bio-diversity and health
� Sustainability – on everybody’s tong but which 

policies support such notions?
� Endurance – characteristics of societies
� Our food system and urbanisation
� Nutrition transition
� Care – any relevance?
� New frontier of research – more insights into 

why nutrients have an effect on our health



Bio-diversity - dietary diversity



Dietary diversity: a key to nutritionally 
adequate diets

• Overall nutritional adequacy correlates with the 
number of food groups consumed

• Children with low dietary diversity had 2-fold 
risk of being stunted or underweight

• Not one food contain all nutrients (except breast 
milk)

� Bio-diversity translates into with dietary 
diversity, or at least the hypothesis is that there 
is a close connection to which there is increasing 
evidence

Hatløyet al.(1998), Hatløyet al.(2000), Torheimet al. (2004)



The importance of wild foods and 
diverse diets in Mali

• Extensive use of wild foods in Mali 
� Nomads in Northern Mali had more diverse diets and 

better nutritional status than the sedentary

• Analysis of nutritional value make it possible to 
determine nutritional importance
� Green leaves important sources of beta-carotene, calcium 

and vitamin C in Western Mali
� Fruit from the baobab tree: very high anti-oxidant 

concentration

(Oshaug et al. 1992)



Sustainability – does it fully cover 
relevant issues?

� The Brundtland commission, and earlier
� WFS

� WFS:fyl
� Millennium Declaration – MDGs

� General comment 12: On the right to adequate food 
(Art.11) (GC 12, 1999)

� Voluntary guidelines to support the progressive 
realization of the right to adequate food in the 
context of national food security (VG), 2004



GC 12 1999, on sustainability

� Art. 7. The concept of adequacyis 
particularly significant in relation to the 
right to food… The notion of 
sustainabilityis intrinsically linked to the 
notion of adequate food or food security, 
implying food being accessible for both 
present and future generations…



Endurance – characteristics of societies

� Few use this term today, but my own 
definition is as follows:
� The capacity of a given social system/unit 

to undergo a perturbation without a decline 
in ‘access to adequate food’ (1985)

� Other terms that follow are resilience and 
fragility 



Household (HH) characteristics:
The ability to withstand shocks/crises

Food
security

Food
insecurity

Ability to
withstand

crises/shocks

time

Crisis/ 
shocks

Crisis/ 
shocks

Fragile HH
(Chronic FIS)

Resilient HH
(Transitory FIS)

Enduring HH
(Food secure)

(Oshaug 1988)



Our food system

� How can we characterize that 
today?



Our food system (cont.)

� Hunter gatherers about 1000 foods on 
the menu

� Available number of products? 
� About 15-20 thousand?

� How many main staples giving rise to 
these products? 
� About 4-6? 



Paradigm battles

� Shift in location of power 
• The productionist era is coming to an end

� The nature of production altered

� The ‘production’ of nature 
• increased scientific approaches in production to 

maximise profit and capture market shares

� The challenge of water scarcity
• agriculture uses 70%; industry uses 22%; direct human 

use is 8%

(Lang 2004)



Source: J Grievink Cap Gemini / OECD 2003
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Factors determining food/diet, nutritional and health status of human beings

Dietary 
intake

Disease

Symptoms and signs

Immediate determinants

Food security
(humans)

Prevention and
treatment of  disease

(animals, plants)

Care
(animals, plants)

Underlying determinants

Policy  environment, leadership, structures, 
action plans, surveillance/control 

in management of resources 
(humans, animals, plants, soil, water) Basic determinants

Total potential resources
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Pregnancy
Low Weight Gain

Elderly
Malnourished

Child
Stunted

Baby
Low Birth 

Weight

Higher 
maternal 
mortality

Inadequate 
food, health & 

care

Inadequate 
food, health & 

care

Inadequate 
food, 

health & 
care

 Reduced 
mental 

capacity

 Reduced 
mental 

capacity

Reduced capacity 
to care for baby

Inadequate 
foetal 
nutrition

Higher 
mortality rate

Impaired 
mental 

development Increased 
risk of adult 

chronic 
disease
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weaning
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Inadequate 
catch up 
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ACC/SCN, 2000
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Increasing evidence of its importance
� From Forsdal in the 1970’ies to Barker from later 1980’ies +++
� Nutrients available from the mother act in a ‘biological programming’

of the foetus; and nutrients work in ‘concert’ – influence transcription 
of genes

� Unhealthy diets, physical inactivity and smoking are scientifically 
confirmed risk behaviours for disease

� The biological risk factors of hypertension, obesity and dyslipidaemia
are firmly established as risk factors for CHD, stroke and diabetes

� Globally, risk factor trends are rising, especially obesity, and in the 
developing countries particularly, smoking

� The major biological risk factors emerge and act in early life, and 
continue to have a negative impact throughout the life course

� They can continue to effect the health of the next generation

(adapted from Darton-Hill et al.  2004)







From SOFI, 2004



Worldwide estimates of undernourished 
2000-2002 (SOFI, 2004)







Urbanisation 





Urban food patterns

• Galloping urbanization highlights the food 
situation and change in consumption patterns

• The gulf between rural and urban dietary habits 
reflects the different socio-cultural 
environments, economic activities and life-
styles

• Demands on infrastructural development 
• Community based safety nets eroded, public 

safety nets not prioritized – ‘they are too 
expensive’…



Urban food patterns (cont’d.)
• In urban areas, traditional food staples tend to be 

supplanted by rice and wheat, which may have 
considerable economic repercussions 

• Urban food consumption patterns change rapidly, 
particularly with regard to consumption outside the 
home which is an important feature of urban life 

• Increase in intake of energy coming from sugar, fats, 
milk products, meat, rice and wheat – and their 
products. Looks like dietary diversity has increased, but 
in reality it has often decreased…



Urban food patterns (cont’d.)

• Growing income, increasing inequalities with 
striking poverty, change in life style, increased 
food access and access to services – the 
reproduction and production of poverty

• Pattern of physical activity changes, infrastructure 
and markets, competition about the consumer

• We can say a convergence of food markets and of 
diets take place globally

• A relative decrease in food costs in particular at 
global level – ‘the price craze’; and the income of 
the poor decrease but for the TNC it increases



Urban food patterns (cont’d.)

• Forcing food dietary adaptation
– Time pressure
– Work hours – often both parents are 

working 
– Long distance to travel
– Home care compromised?

� Ready made convenient foods and 
dishes – real dietary diversity decreases



Is undernutrition urbanizing? 
A bso lu te  num ber o f m alnourished  ch ild ren ,  
u rban areas  
 

 

U p D ow n 

 
U p 

B angladesh, 85-96  
C h ina, 92-95  
E gypt 90-95  
H onduras 87-94  
M adagascar 92-95  
M alaw i 92 -95  
N igeria  90-93  
Ph ilipp ines 87-93  
U ganda 88-95  
 

B razil 89-96  
M auritan ia  78-92 

 
Share o f 
m alnour
ished 
ch ild ren
-u rban  
areas   

D ow n T anzan ia 91 -96  Peru  91-96  
Zam bia 92-97  
 

 
 

Ruel, Haddad, Garrett 1999



Nutrition transition
• The consequences of the convergence of dietary 

patterns and adaptation to a stressful day, we see 
the features of nutrition transition (NS)

• NS resulting from large shifts in the overall 
structure of diet, correlated with changing 
economic, social, demographic and health factors

• In most countries today we see a rapid transition 
in diet with the double burden of disease as a 
consequence 
– we got the DALY’s – which is not a food





There is a “double burden” within households

the percent of all households with both underweight and overweight members in 
the same household
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Obesity – a challenge partly 
driving the double burden
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Trends in obesity among adults in selected 
developing countries (% yearly increase)
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Obesity in countries in transition





Care



Factors determining food/diet, nutritional and health status of human beings
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Immediate determinants
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Prevention and
treatment of  disease

(humans, animals, plants)
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(humans, animals, plants)

Underlying determinants

Policy  environment, leadership, structures, 
action plans, surveillance/control 

in management of resources 
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A definition of ‘Care’

� ICN:
� Care is the provision in the household and 

the community of time, attention, and 
support to meet physical, mental, and social 
needs of the growing child and other 
household members (ICN 1992). 



IFPRI: Care giving behaviours

� IFPRI (project on urban situations – focus on the 
relationship between mother and child):

� Maternal health, maternal education, 
employment, time constraints, family support, 
social networks, availability of substitute  
child care. Their focus:
� Breastfeeding, complementary feeding, care 

during illness, health seeking behaviours.



IPGRI: 
Care giving behaviours for plants?

� Care for plants tend to diminish (in 
HIV affected communities) or is 
replace by chemicals 



Nutritional genomics

• Any relevance for biodiversity and 
dietary diversity?
– I will argue YES, but what is it?



Insights to understand nutritional health

• The rising incidence of diet-related diseases
– Obesity

– The metabolic syndrome
– T2D

– CVD
– Micronutrient deficiencies

• Nutrition, through the foods we eat, is a key 
environmental factor that is involved in the 
pathogenesis and progression of diseases 



Gene expression
and 

Metabolic response

Extrinsic factors

Food/diets

Drugs

Physical
activity

Stress

Age

Health status

Genotype

BMI

Reproductive
status

Intrinsic factors

Individual variation in transcription profiles 
are HIGH

Smoking



Food, nutrition and genes

Transcription-factor pathways mediating nutrient-ge ne interactions

mRNA

DNA

Promote 
good health

?

?

?

From: Müller and Kersten, Nature Genetic, vol 4, 200 3



NutrigenomicsNutrigenomics
New methods New methods -- New possibilitiesNew possibilities



Summary
• Dramatic change in our food system – a global war on ownership and market 

shares
• Food and nutrition policies increasingly difficult in a globalising world –

paradigm shifts
• Biological diversity translates into dietary diversity (decrease and increase)
• Nutrient density – acting in a nutrient web important for biological 

programming and health throughout the life course
• Decrease in physical activity translates into lower energy needs, require 

higher nutrient density
• Nutrient density is decreasing due to trend in fewer staples as source of 

produces, which are flooding the worlds markets, disguised as dietary 
diversity

• New research methodologies must be used in concert with epidemiology, 
studies of causes, as part of the evidence base




