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Abstract. In developing countries, 80 percent of the necgspanduction increase would
come from increases in yields and cropping intgnaitd only 20 percent from expansion of arable
land. But the fact is that globally the rate of\gtle in yields of the major cereal crops has been
steadily declining, it dropped from 3.2 percent pear in 1960 to 1.5 percent in 2000.

Many countries will continue depending on interoadl trade to ensure their food security. It
is estimated that by 2050 developing countries’imgiorts of cereals will more than double from 135
million metric tonnes in 2008/09 to 300 million2050. That is why there is a need to move towards a
global trading system that is fair and competitive that contributes to a dependable market fat.foo
Reform of farm support policies in OECD countrissaiwelcome step which has led to a decline in
the aggregate trade distortion coefficient fron6dr81986 to 0.74 in 2007.

Climate change and increased biofuel productiomessmt major risks for long-term food
security. Although countries in the Southern heimigsp are not the main originators of climate
change, they may suffer the greatest share of darmaghe form of declining yields and greater
frequency of extreme weather events. Studies esithat the aggregate negative impact of climate
change on African agricultural output up to 208@@tould be between 15 and 30 percent.
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INTRODUCTION

This perspective for 2050 raises a number of ingmrguestions. Are current public
and private investments sufficient to ensure adequagricultural production potential,
sustainable use of natural resources, infrastractor markets, information and
communication and research for technological breakighs for the future? Will resources,
new technologies and supporting services be avaitalthe people who will need them most
- the poor? What needs to be undertaken to helpudigire meet the challenges of climate
change and growing energy scarcity?

To consider these and associated questions, FA@ened a three-day Meeting of
Experts in Rome in June 2009. The Declaration ef World Summit on Food Security



(Rome, November 2009) highlights the promotion méw investment to increase sustainable
agricultural production and productivity, suppantrieased production and productivity of
agriculture”, and implementation of “sustainableagiices improved resource use, protection
of the environment, conservation of the naturabuese base and enhanced use of ecosystem
services”. The Declaration further commits to addrthe sustainable use of land and water
maintaining the health and productivity of all egstems and better management of the
biodiversity associated with food and agriculture.

The ecosystem approach is a strategy for the ategrmanagement of land, water
and living resources that promotes conservation suglainable use in an equitable way.
Application of the ecosystem approach focuses sergml processes and functions, and the
interactions among organisms and their environminmecognizes that humans, with their
cultural diversity, are an integral component ad®stems.

The 36th FAO Conference (2009) adopted a new gicafeamework: sustainable
intensification of crop production, through the &gstem approach and identifying the
characteristics of an appropriate enabling envireminto support and reinforce initiatives
taken, such as adequate policies, legislationjtutisinal support, economic development,
availability of best knowledge and identifies soaig¢he opportunities to improve efficiency
in resource use through managing biological prasess

The estimated necessary amount of protein feedliimentation is approximately 500
million tons per year while global production ofetk protein of vegetal origin is situated
under 75 million tons per year. A solution for badang this deficit between demand and
availability is resorting to semi-conventional amah-conventional sources of protein such as
soya extracts, fish flour, bacteria proteins, yeastd mould (A.T. Bogdan, Gh.
Mencinicopschi, Simona Ivana Gh. Campeanu). The frieculation of safe and healthy
alimentary products constitutes an essential aspfettte UE common market, contributing
considerably to the health and welfare of citizemell as serving their economic and social
interests (A.T. Bogdan, Gh. Mencinicopschi, Simdrena Gh. Campeanu). On both global
and national levels, there are ongoing biotechnocédgesearch programs aimed towards
obtaining nitrogen plants, other than leguminownfd and biocide producing crop plants as
well as forest species capable of offering rapiodpction of quality wooden mass, highly
regenerative or capable of forestation of extrerpena or highly damaged areas (A.T.
Bogdan, Gh. Mencinicopschi, Simona Ivana Gh. Campea

DOCUMENTATION SOURCES AND INNOVATIVE CONCEPTS

Food Security towards 2050 and Forecasting for 2100

In the following, the key elements of current expghimking regarding the outlook for
food security towards 2050 will be summarized. Kbg message from this assessment is that
it will be possible to achieve food security forweorld population of 9.1 billion people
projected for that time, provided a number of wabecified conditions are met through
appropriate policies. The main socio-economic factbat drive increasing food demand are
population growth, increasing urbanization andngsincomes. As regards the first two,
population growth and urbanization, there is litthcertainty about the magnitude, nature and
regional pattern of their future development.

According to the latest revision, the world popugatis projected to grow by 34%
from 6.8 billion today to 9.1 billion in 2050. Comaed to the preceding 50 years, population
growth rates will slow down considerably. The ATR04tudy is based on the UN (1990)
population projections for individual countries.tis study the updated population projection



from FAO is used, which is slightly adapted frone tiN (1994) population projection for
1990-2050 (Appendix 2). For the period 2050-2108 ghowth rates used by Alcanat al.
(1994), which were originally produced for the IPCEZ®2 scenarios by Peppetral. (1992),
were taken. Nearly all of this increase in popolatwill take place in the part of the world
comprising today’s developing countries. The ggsiatelative increase, 120%, is expected in
today’'s least developed countries (Population $davi of the Department of Economic and
Social Affairs of the United Nations Secretaridd0Z).

World population according to the medium scenario
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Fig. 1. Population development between 1975 an@® 210
(correlation calculate by our working group, usidgta base on UN, 2007. World Population Prospects)

As might be expected, given the range of projestiondrivers to 2050, there are
several sets of projections of future livestockduct demand in response to increases in
population, urbanization and income. In terms ofilfgy, the medium scenariassumes that
the total fertility of each country will reach belareplacement levels and remain at those
levels for about 100 years, after which it willugt to replacement level and remain there
until 2300. The main findings yielded byraedium scenariare summarized below:

World population rises from 6.1 billion persons2Z@00 to a maximum of 9.2 billion
persons in 2075 and declines thereafter to re&hilion in 2175. The return to replacement
level fertility coupled with increasing longevity ithe medium scenario produces a steadily
increasing population after 2175 that reaches l8obiby 2300. If the effects of increasing
longevity are counterbalanced by fertility, popidatsize remains constant at 8.3 billion from
2175 to 2300 as in the zero-growth scenario. Mdsthe expected population increase
between 2000 and 2300 occurs in the less devel@ugoins, whose population rises form 4.9
billion in 2000 to 7.7 billion in 2300. Although é¢hpopulation of more developed regions also
increases, the change is considerably less (fr@vbillion in 2000 to 1.3 billion in 2300).
China, India and the United States are and wiltioole to be the most populous countries of
the world until 2300. By 2050, India is expectechive surpassed China in population size
and will remain as the most populous country inwloeld thereafter. However, between 2000
and 2100, the three most populous countries arectsg to account for a declining share of
the world population, passing from 43% in 2000 4643in 2100. Their share is then expected



to rise slightly and remain at about 35% until 2308e number of countries accounting for
75% of the world population is expected to increfieen 24 in 2000 to 29 in 2100 and to
remain unchanged thereafter. This relative stgbititterms of total population belies the
major changes projected in terms of the contributid different countries to population
increase or decrease. In the medium scenario, nheaa change of world population is
projected to decrease steadily from 77 million @®2 to -14 million in 2010-2015 and then to
rise steadily until it becomes positive again i2:2180. Consequently, whereas in 2000 the
majority of the countries of the world have an easing population, by 2100 the majority
will have a decreasing population according to riiedium scenario. Concomitantly, China
and India alone are projected to account for ne#8Bb of the population losses projected to
occur in 2100. Net population losses are still gect®d to occur in some countries around
2200 but by 2300, all countries will be experiegcipopulation increases in the medium
scenario.

So far, analysts believe that thenger-term effectsof the financial and economic
crisis on economic growth will be relatively smallost projections of demand and supply
towards 2050 use the World Bank’s baseline prajestiof economic growth. The latest
version (submitted to the FAO Expert Meeting in€@®09) implies an average annual rate
of GDP growth of 2.9% during the period between®280d 2050, breaking out into 1.6% for
high-income countries and 5.2% for the developiagntries. Over the 45 year period, the
rates are expected to decline everywhere to heif thitial levels. A key consequence of this
differential growth would be a major increase irveleping countries’share in global output
from 20 to 55%. As a result, the relative income @atio of per capita GDP) between the
two country groups will be narrowing, although dbg® differences would remain
pronounced and even increase further, given theeguvery large gap in absolute per capita
incomes. Moreover, inter-country and interregiomaequalities within the present-day
developing world would tend to become more pronedrn®ensbrugghet al.,2009).

In comparison to the past 50 years, the rate attwpressures are building up on
natural resources — land, water, biodiversity 4 @l somewhat tempered during the coming
50 years due to the slowdown of demand growth dodfand feed. However, an expanded
use of agricultural feedstock for biofuels and angcenvironment degradation would work
in the opposite direction. Even if total demand food and feed may indeed grow more
slowly, just satisfying the expected food and fdedhand willrequire a substantial increase
of global food productiorof 70 percent by 2050, involving an additional qitgrof nearly 1
billion tones of cereals and 200 million tons ofane

Increased investmengffective regulation and incentives are needed widgard to
all three natural resourcesequired for sustainable and stable production groland, water,
biodiversity. The aim should be to stop over-explion, degradation and pollution, promote
efficiency gains and expand overall capacities pprapriate. Adequate regulation and
incentives are also needed to provide the ruralijadipn engaging in ecosystem services with
win-win solutions to improve the sustainability @osystems, mitigate climate change and
improve rural incomes. Based on the projected drooft population and incomes and
expected changes in consumption patterns, the Fi@haes future consumption levels for
various commaodities country by country.

According toFAQ’s baseline projectionsit should be possible to meet the future
food and feed demand of the projected world popuiah 2050 within realistic rates for land
and water use expansion and yield development. Menv@chieving this will not at all be
automatic and several significant challenges halle to be met.



Theglobal average daily calorie availabilitwould rise to 3050 kcal per person, a 10
percent increase over its level in 2003/05. To edhithis, global cereal production would
need to increase by 40% overall, or by some 900omitons between the 2006/08 average
and 2050. The advent of biofuels has the poteofiathanging all that and causing world
demand to be higher, depending on the energy pacesgovernment policies. Without
biofuels, much of the increase in cereals demart bei for animal feed to support the
growing consumption of livestock products. Meat simption per capita for example would
rise from 41 kg at present to 52 kg in 2050 (frddnt@44 kg in the developing countries).

Prospectsfor meat consumption in developing
countriesin period 2010-2100
(including China and planned economy Asian countries)
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Fig. 2. Prospects for meat consumption (kg/capi@ryin developing countries in period 2010-2100
(correlation calculate by our working group, usidgta base ofhe State of Food Insecurity in the World 2004

Should this perspective be realized by 2050, thellef per-capitaood availability
will still vary widely between countriesalthough at higher levels. Industrial countries| wil
have average availability levels of nearly 3600lksason/day; the developing countries as a
group may reach almost 3000 kcal.

Promoting technology change and productivity growth

World agriculture has been able to meet the rapgdbwing global demand for food,
feed and fibre over the last half century at rggicaltural prices that were falling for much of
the time, at least until the mid-80s. This was opbssible due to sizeabkgricultural
productivity growth However, in recent years, yield growth rates helegved down notably
in many countries and for major commodities. Intipatar, the growth rates of cereal yields
have been falling since the Green Revolution ydasopped from 3.2% per year in 1960 to
1.5% in 2000.

Numerous studies have shown that investmentagmicultural research and
development (R&D) can generate extraordinary hightes of return Nevertheless, under-
investment in agricultural R&D in many developinguatries has continued. Total global
investment in agricultural R&D totaled USD 41 lohi in the year 2000. The public sector
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accounted for 59% and the private sector 41%. Mosgate sector research was carried out in
developed countries and tended to be focused oretherements of commercial farmers in
well-developed regions. Public sector R&D still doates in developing countries and is
more focused on basic research and the improveaiestaple food and minor crops. Public
investments in agricultural R&D worldwide grew frodSD 16 billion in 1981 to USD 23
billion in 2000. There were large differences betweand within regions: While public
investments in the Asia-Pacific (driven by Chinal dndia) region more than doubled over
this period, investments sub-Saharan Africa ongwgat an annual average of 0.6% from
1981 to 2000 and actually fell during the 1990s.ridgtural R&D investments are
increasingly concentrated in a few leading coustitieeach region.

Crop yields and animal production

The regional production can be achieved in differerays. For the crop groups
temperate cereals, rice, maize, sorghum/milletsgsyl sugar, and starchy foods three
scenarios were developed for both irrigated anufedi production. These scenarios consist of
different projections of irrigated areas, and ategd and rainfed yields. For the oil crops and
other crop groups scenarios were made, reflechiagriean change in yields assumed for the
other crop commodity groups. Similarly, three prcithn scenarios were develoed for beef,
pork, mutton, poultry and meat from goats, as aslfor milk and eggs. For meat production
the scenarios consist of projections for the offtektes and carcass weights. For milk and egg
production scenarios were made for the yearly ypeldanimal.

In general, the medium scenario forms a continnaiter 2010 of the AT2010 trend.
In the low or pessimistic variant of the mediumren®@ the expected research breakthroughs
will not occur and even the current maximum levabsy not be reached as a consequence of,
for instance, increased incidence of pests andsiése

Croppingintensity and arable land

In the periods after 2010 the intensity was assutnedecrease by a factor of 2 in
every consecutive period. Hence in 2010-2025 thmianincrease is half that in the period
1990-2010, and in 2025-2050 it is half that in yiears 2010-2025. The medium scenario is a
continuation of AT2010, and the increase rate @ tigh scenario is 1.25 x that of the
medium scenario, while in the low scenario the ahnnicrease is only 0.75 x that in the
medium scenario.

The regional total harvested area and the croppiegsity determine the arable land
area. The maximum arable area is given in the bet@ahces (Alexandratos, 1995).

Projections of global temperaturerise

The two variants considered in the ADAM Projectdiea global warming of 2° and
4°C in 2100, compared to the pre-industrial leeks, 1.5° and 3.5°C warming relative to
1980-1999 mean, respectively) .

According to the IPCC (2007a), the likely rangegtifbal mean temperature for 2100
without climate policy is from 1.1 to 6.4°C . ThBGC range reflects uncertainty in both
climate sensivity and emission trends. If climagasstivity were not accounted for, the range
would be far more confined (around 2.5°€hk This implies that the ADAM baseline is
consistent with the IPCC range for non interventsgenarios. Best values of warming for
2090-2099 (relative to 1980-1999) for all SRES rearkcenarios span the range from 1.8 to
4.0°C. This implies that the ADAM baseline (of ndigation) is close to the best-guess value
for A1FI (4°C) and somewhat above A2 (3.4°C). loskl be noted that for A1FI there is a



chance of 5 to 17% that temperatures will go uprloye than 6.4°C by 2100. Some analysts
argue that it is important to examine such (higipawct low-probability) extremes better even
if the likelihood of their occurrence is not highohneider, 2009).
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Fig. 3. Complex relations between Green Agriculnarelution, The Knowledge Society, and Economiis€y
and:Green Agri-Food Power; Sustainable Agri-Food indegence and sovereignty;
Food safety and Food secutitytased on ECOBIOECONOMY (orig.)

Food security outcomes

By 2015, and even more by 2030, the key variableuseeto track developments in
food security -per capita food consumption as @efinbove- will have grown significantly.
The world average will be approaching 3000 kcafipefday in 2015, will be just over 3000
by 2030 and higher in 2050 (6). These changes indwaverages will reflect above all the
rising consumption of the developing countries, séh@verage will have risen from the



present 2650 kcal to over 3000 kcal in 2050. Mare more people will be living in countries
with medium to high levels of per capita food camgtion. For example, by 2050 some 90%
of the increased population of the developing coeswill be living in countries with values
of this variable exceeding 2700 kcal/person/dayfrom 51% at present and the only 4%
three decades ago. Indeed, some 5 billion could beuntries exceeding 3000 kcal (6).

Per capita food consumption
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Fig. 4. Regression curve to describe the evolutfogiobal food consumption until 2050
(correlation calculate by our working group, usidgta base oHuman Energy Requiremenieport 2006)

Structural changesin the commodity composition of food consumption

The growth in per capita food consumption was agaaned by significant change in
the commoditycomposition, at least in the countties experienced such growth. Much of
the structural change in the diets of the develppiwuntries concerned the rapid increases of

livestock products (meat, milk, eggs), vegetable and, to a smaller extent, sugar, as
sources of food calories.These three food groupgsther now provide 29% of total food
consumption of the developing countries (in terrhgalories), up from 20% three decades
ago. Their share is projected to rise further t803H 2030 and to 37% in 2050 (in the
industrial countries the share has been around #8%everal decades now) (3). However,
structural change was not universal and wide iotemtry diversity remains in the share of
different commodity groups in total food consumptio

Cerealscontinue to be by far the most important sourcéotdl food consumption in
the developing countries (their direct food constiampprovides 54% of total calories) and
the world as a whole (50%). There is, however, weide inter-country diversity: direct food
consumption of cereals provides only 15-30% ofltotdories in several countries ranging
from those with diets based predominantly on ramsl tubers to several high income
countries with predominantly livestock-based d{ghese latter countries consume, of course,
large quantities of cereals indirectly in the foohanimal feed for the production of the
livestock products they consume as food). Concgritine future, the downward pressure
from developments in China and India on the avexagfethe world and the developing
countries will be attenuated and on balance thérdscin these averages observed in the last
few years may be halted at least in the first sestiopd of the projections to 2030 before
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resuming a slow pace of decline in the two subseigdecades. This likely development will
be the net effect of the contrasting trends ofti@none hand, diet diversification away from
the direct consumption of cereals in those coustataining medium-high levels of food
consumption, and on the other hand, increasesrirtgg@ta consumption in those countries
remaining at low levels of food consumption anddorersifying towards cereals and away
from other staples, e.g. roots and tubers.

The share of cereals in total calories will conéirta decline, but very slowly, falling
for the developing countries from 54% at presen?®% in 2030 and to 46% in 2050.
Naturally, the per capita consumption of cereafsalb uses (including food, feed and other
nonfood uses, e.g. for seed and the productionthanel or starch) should keep growing
again after the reversal of the sharp declineh@fli990s in the feed sector of the transition
economies (5).

PER CAPUT CEREALS CONSUMPTION FOR DEVELOPING COUNTRIES
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Fig. 5. Regression curve to describe the dynamicarkals food consumption for developing cauntries
(correlation calculate by our working group, usidgta base ofhe State of Food Insecurity in the World 2004
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Fig. 6. Regression curve to describe the evolutiomeat carcass weights and milk consumption @80
(correlation calculate by our working group, usidgta base oHuman Energy Requiremenieport 2006)

PER CAPUT BEEF CONSUMPTION FOR DEVELOPING COUNTRIES
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PER CAPUT PORK CONSUMPTION FOR DEVELOPING COUNTRIES
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Fig. 7. Regression curve to describe the dynambeef and pork consumption for developing cauntries
(correlation calculate by our working group, usidgta base omhe State of Food Insecurity in the World,
2004
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Estimates of undernourishment in the future

The implications of the changes indicated aboveufwiernourishment in the future
are unfolded SOFI08 indicated that the numbers nnodeished in the developing countries
increased from 90/92-2003/05, although the peroétihe population affected declined. We
saw above that the same applies to changes ineti@dp©9/01-2003/05. However, we noted
that revisions in the data of kcal/person/day alkwoeld have produced a small decline, not
an increase. It is the application of the wholekpge of data and parameter revisions that
generates a small increase. Should we take thiglasting that the problem is getting worse
rather than improving towards the WFS target ovingl absolute numbers by 2015 (from
those in 90/92)? We can only note that the increatiee estimate of the absolute numbers is
small and may well not be significant, given théadaoise.

Comparing the new projected numbers of undernoadish Tab.3 with those in Tab.
2.3 of the IR, it is evident that projected undemghment is now higher, both in absolute
numbers and as percent of the population. The itripaeinforced for the absolute numbers
because now the projected population of the deusjopountries (from UN 06, shown in
Tab.5) is higher. The revised projections indicateslow decline in undernourishment.
However, in the IR the rate of decline was such tha achievement of the WFS could be
within reach shortly after 2030. In the revisedimates, the achievement of the target is
shifting further into the future —to just before520

The present paper connects Nicolas Georgescu-Reegatd-wide-known paradigm
of improving the agricultural efficiency to Lest®&rown’s more recent Eco-Economy —
Building an Economy fo the Earth paradigm.

Economic

Sustarinable

i Table

Environment

& &

Financial

Resources

Science & Technology

Fig. 8. Modification of Lester Brown's diagram fco-economics paradigm,
considering globalization and economic-financiasisy
with Sustenable Solutions Based on Ecobioecononmies Paradigm
(modification by our working group)
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The relations between humans and the animals theys food have changed in time.
At first, man was a hunter. Now hunting is a spétterwards, he became a preserver,
keeping only the wounded or young animals for fobldw keeping is a matter for the
Zoogardens. Later on, humans started to reproduioeas and became breeders. Now they
are breeders of many animal species. Today soneslén® especially as far as poultry and
pigs are concerned, have become producers. Nowleameak about poultry and pig
industries. This development has been determingtidojncrease in the human population in
one part of the globe or another. Over the lasturgra human demographic explosion has
taken place. So, the requirements for food, for mawhities and for other goods have
increased tremendously. Industries have grown rergh and along the way so has the needs
for transports and energy. The frames and trendsofiomy have to be changed. Agrifood
must solve the problems of food security and ofghfety food, in point of the quantity and
the balance of nutrients needed by the humans.eTaer less fossil fuels and they have
became very expensive.

CLASSICAL
BIOECONOMY

I - PRODUCER -CONSUMER I
DEVELOPMENT S LIMITS

Fig. 9. Remarks fotlassical bioeconomy based on prioritary terminology using the ternod@onomy” from
Grigore ANTIPA (1906-1916) and Nicolas GeorgesclEHRBEN (1960-1975),
with human significations of economy (orig.)

They should be substituted by bio gas and bio duddy non conventional sources of
energy (such as the sun, the wind and the waueis)obvious that all the organic synthesis
solutions are connected to the prefixes “bio”, ,ecoatural”, this rightly entitleing them to
the name of “Green power”.

Bioeconomy, an elaborated and promoted conceplibliolas Georgescu-Roegen
(1906-1994) was making up in one theory which presa revolutionary way on economy
concept. Contrary of before thinking bioeconomy otlye which placed the industrial
revolution and technically progress by one side lare world evolution and ecology on the
other side, the economist with Romanian origins e&m. Georgescu-Roegen get with a
decisive clarification which has clear connotatifnasn contemporarily political economy.

N. Georgescu-Roegen demonstrated that “on one s$ihde,solving of decisive
environment problems are as thick as thieves oensfic, technological and informatics
progress of the human society, but, in the same, tomly the existence of the human progress
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alone, cannot solve automatically the ecologicaltgblems which humans and accelerate
human developing made at the industrially revohutimeginning. The decisive factor is
represented by the human society will to solve ¢lestent problems, overall...” (“The
Entropy Law and the Economic Process”).

GLOBALIZATION'S LIMITS
RESPONSIBILITY FOR POLLUTION

ADDRESSING DISPARITIES

SOCIAL

(o

MODERN
ECO - ECONOMY

Fig.10. Remarks fomoder n eco-economy based on prioritary terminology using the temooeconomy”
from Lester Brown (1996-2010), with social sigeéfiions of economy (orig.)

This is the effect of the chlorophyll (the pigmenitgreen plants, all the way from
mere algae up to the big trees) capability to diémus energy into molecules of organic
substances synthesized from £&d HO adding in some cases N, P or even other chemical
elements. The Green power is amplified by bioditerdt is obvious that a sustainable
economy of the future has to become a bio-econangpted to the rural area and based on a
large biodiversity that will create first of all aspportunity for more producers of primary
organic synthesis and further on for a longer bhe&onsumers up to the final state of dead
organic matter that must be mineralized. In thistert, Nicolas Georgescu-Roeger’'s world-
wide-known Bioeconomics paradigm of improving tlggieultural efficiency becomes most
topical, particularly as mankind’s limited naturasources are being depleted.

SOCIAL
ECONOMY

PENTAGRAM
SOCIAL ECONOMY BASED ON :

+ SOCIAL SOLIDARITY;
+«SOCIAL COHESION:
»SOCIAL VOLUNTEER:
*SOCIAL INCLUSION

SOCIAL
COHESION

SOCIAL
SOLIDARITY

and ECO-BIO-ECONOMY

SOCIAL SOCIAL
VOLUNTEER PROTECTION

Fig. 11. Remarks foeco-bio-economy based on prioritary terminology using the teroobioeconomy”
from A.T. and our working group (2009-2010), witicil significations (orig.)
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These aspects have been emphasized even more byrtieat global economic and
financial crisis. On the basis of the more recen¢e® Power paradigm, the paper also
presents a new point of view about a possible newagigm of sustainable rural
bioeconomics.

Nowadays a sustainable economy must become rasédoon Agrifood Biodiversity.
Bioeconomy and Eco-Economy scientifically appliedte rural economy, in the context of a
sustainable rural development, the possibility tsxie issue the following tentative terms for
consideration in the future: a. Bioeconomic susthi@ development of the rural areas; b.
Eco-Economic sustainable development of the agtifpooduction; c. Eco-Bioeconomic
sustainable development of the agrifood green power

THE EUROPEAN KNOWLEDGE-BASED BIOECONOMY

CONSUMER CHOICE STABILITY - BIODEGRADABILITY
FUNCTIONALITY {Chirality)

NUTRITION (nutrigenomics) - PATHOGENS
CONTAMINANTS - ALLERGENS

SAFE HEALTH
& DIVERSE

FOOD SUPPLY

“Fork to Farm”

MATERIALS
FOR HEALTH
INDUSTRY
& ENERGY

WHITE BIOTECH

TRACEABILITY SYSTEMS
apvancep Foop Technotocies || PROCESSING CLEAN BIOPROCESSES
t @ RAW MATERIAL S/WASTE
OW INPUT FARMING - BIODIVER ’ GREEN / BLUE BIOTECH
= " . " PRODUCTION OPTIMISED RAW MATERIALS

SUSTAINABLE MANAGEMENT OF BIOLOGICAL RESOURCES
w (LAND, FOREST, MARINE) dﬁif

Fig. 12. The European Knowledge based on Bioaogri¢ttBBE—FP 7)
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GREEN ECONOMY

BIO-ECONONY ECO-ECONOMY

ECO-BIO - ECONOMY

SOCIAL
ECONOMY

Fig. 13. Complex interrelations between the tergneen economy, ecoeconomy, bioeconomy and social
economy, to define the new paradigesdhbioeconomy” by A.T. BOGDAN and our working group
(2009-2010), with social significations (orig.)

CONCLUSION

The livestock sector plays a crucial role in thevywsion of global public goods and
services. There are opportunities to alleviate mafrthe risks associated with the expanding
sector and to develop its full potential in ensgrioenefits for the poor with a gender equality
perspective, and to encourage a more responsielefuscreasingly scarce inputs and natural
resources. This will require dynamic generation addption of new technologies, products
and services as well as networks and institutideaklopment within an enabling policy and
regulatory environment. The vigorous growth of theestock sector, its importance for
income generation, food security, human nutritiod bealth, and its impact on various public
goods and services require careful attention byriteenational community.

Increased sustainable livestock production is deégeh on up-to-date, relevant,
comprehensive and reliable, gender-sensitive irdtion to underpin the rural development
process and to ensure that it is supported by tefeepolicies. To support such processes,
FAO has set up a web-based “Gateway to governanite ilivestock sector’10. By mandate,
FAO is the only international organization that hls breadth of capacity and mandate to
address the livestock sector guidance in all itagexity. FAO has thus a clear comparative
advantage in assisting member countries on livkstector policies which benefit the poor,
the general public and the natural resources.
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