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ABSTRACT
The article examines the dependence of the development of the global agricultural system against climate change
of the planet. It is argued that agricultural production in the period beyond 2015 is playing an increasingly
prominent role, and it will increase in future. The current vulnerability of climate system largely depends on a
delicate balance between greenhouse gas emissions caused by human activities, a policy aimed at mitigating
these harmful effects and the natural dynamics of the functioning of terrestrial and ocean systems. This, in turn,
depends on the number of sources of greenhouse gases that affect climate. Unprecedented climate change
seriously threatens agricultural production and food security. It is therefore essential the further development of
new areas of science, including a reliable methodology for monitoring greenhouse gases, advanced modeling tools,
collection and aggregation of big data. Despite the good preconditions for the development of the food sector,
the risk of impacts of climate change on natural ecosystems remains high, even under favorable temperature
conditions. Thus, solutions must be found in the change of our paradigms.
We must change the attitude towards agriculture as a separate component of the food system. Agriculture should
be an important element in mitigating the effects of climate change and adaptive strategies. The author argues
that Russia is a promising candidate among the boreal regions. Russia is able to take advantage of the situation
and to turn from an importer of agricultural products into solid world exporter of food. The article presents several
factors that can become the basis for a new agricultural and food strategy of Russia. But to fully take advantage
of such capabilities it is required significant transformation. Taking into account some changes in the agricultural
sector, the author provides recommendations that could enhance the role of the Russian Federation on the agro-
food world markets.
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AHHOTAUMUSA

B cTaTbe aHanu3MpyeTcs 3aBUCMMOCTb Pa3BUTUS INOOANbHOM arpoOnNpPOMBbILLIEHHOW CUCTEMbI OT U3MEHEHUS KAMMa-
Ta NaaHeTbl. YTBEPXKAAETCS, YTO CeIbCKOXO3MCTBEHHOE NpOoM3BOACTBO B nepuog nocne 2015 r. urpaet Bce 6onee
3aMEeTHY0 poJib, U B JasbHENLIEM OHa ByneT ycunmBaTthbCs. [1py 3TOM HbIHELLHSAS YS3BMMOCTb KIMMAaTUYEeCKOM Cuc-
TEMbl BO MHOTOM 3aBUCUT OT TOHKOFO H6anaHca Mexay BblIbpocaMu NapHUKOBbIX ra30B, BbI3BAHHbIX LESTENbHOCTHIO
4yenoseka, NONUTUKON CMSATYEHUST 3TUX NarybHbIX NOCNEACTBUIA U €CTECTBEHHOM AMHAMMKOM (QYHKLMUOHUPOBAHUS
3eMHbIX M OKEAHCKMUX CUCTEM. DTO, B CBOK OYepellb, 3aBUCUT OT KOJIMYECTBA MCTOYHMKOB MapHMUKOBbIX ra30B, OKa3bl-
BaKOLWLMX BIMSHWE Ha KiMMaT. becnpeleneHTHoe M3MEHEHWe KIMMaTta Cepbe3HO YrpoXaeT NPOM3BOACTBY CENbCKO-
X035MCTBEHHOM NPOAYKLMM U MPOAOBOSIbCTBEHHOM 6€30NacHOCTK. [103TOMY KpaliHe BaXXHO AanbHellee pa3BuUTUe
HOBbIX HampaBieHW HayKK, BKIYAIOLWMX B CebS HaAeXHble METOA0M0MMU MOHUTOPUHIA NAapHUKOBbIX ra3oB, nepe-
[LOBble MHCTPYMEHTbI MOLENMPOBaHMS, c6opa U CTaTUCTUYECKOM 06paboTKM BonbWwMX AaHHbIX. HecMoTps Ha xopo-
Lme NpeanocbiiK1 AN pa3BUTUS NPOLOBOSILCTBEHHOMO CEKTOPA, PUCK BO3AEWCTBUS KNUMATUYECKUX U3MEHEHUI HA
NPUPOLHbIE 3KOCUCTEMbI OCTAETCS BbICOKMM, AXKe MPU HANMUMK 61aronpuaTHbIX TeMMIEpaTypHbIX YCI0BUIA. TakuM
06pa3oM, pelleHns JOMKHbI BbiTb HaWAEHbl B M3MEHEHWUM HalMX MapagurM. Mbl JOMKHbI U3MEHUTb OTHOLLEeHME
K CEIbCKOMY XO34MCTBY KaK K OTAENbHOMY KOMMNOHEHTY NPOAOBOSIbCTBEHHOM cucTeMbl. CenbCKoe X039MCTBO JOMKHO
CTaTb BAXKHbIM 3/IEMEHTOM CMSTYEHUS NOCNEACTBUI M3MEHEHMS KIMMATa M afanTUBHbIX CTpaTernii. ABTOp yTBEpXAa-
eT, yto Poccus aBnseTcs nepcnekTMBHLIM KaHAMAATOM Cpefm 6opeasibHbIX PerMoHOB, CMOCOOHLIM BOCMOb30BATHCS
C/TIOXMBLUENCS CUTyaLMeEN U NPEBPATUTLCS M3 UMNOPTEPA CENIbCKOXO03MCTBEHHOW NPOAYKLMU B CONUAHOIO MUPOBO-
ro aKcrnopTepa NpoAoBO/bCTBMUSA. B cTaTbe NpencTaBneHo HeckonbKo (aKToOpOB, KOTOPblE MOTYT CTaTb OCHOBOW HOBOW
arponpoaoBoSIbCTBEHHOM cTpaTerum Poccun. Ho 4tobbl B NONHOM Mepe BOCMOAb30BaATbCS TAKUMM BO3MOXHOCTSMMU,
Heobxo4MMbl CyLLeCTBEHHble Npeobpa3oBaHus. MoaBoAS UTOMM HEKOTOPbIX MU3MEHEHMI B arpapHOM CEKTOpe, aBTop
[aeT peKkoMeHAaLMK, KOTopble MOru Bbl NOBbICUTL ponb Poccuiickor Mepepauunm Ha arponpoaoBOIbCTBEHHbIX MU-
POBbIX PbIHKAX.

Knrouesbie cnosa: arponpoMbIlLNEHHAs CUCTEMA; MAPHUKOBbIE Ta3bl; U3MEHEHMEe KiMMaTa; bopeasnbHble pPernoHbl;
NpoLOBONbCTBEHHAs 6@30MaCHOCTb; CeNbCKOEe X039iCTBO

Ana yumupoearus: Pvkkapao BaneHtuHu. [nobasbHas arponpoMmbiluieHHas CMCTEMA M M3MEHEHME KMMATa: BbI30Bbl M BO3MOXHOCTM a1 Poc-
cuiickoit @epepaumnu // GuHaHcbl: Teopus 1 npaktka. 2017. T.21. N2 6. C. 70-79.

* Ha IV MexxgyHapomHoM dhopyme OMHAHCOBOTO YHUBepcuUTeTa «YTO MEeHDb IPAAYLIIMIA HAM TOTOBUT», COCTOSIBIIEMCST 28—
30 Hos16pst 2017 T., C JIeKLMel HAa aKTyaIbHYIO 9KOJOTMUYECKYIO TeMY BBICTYIINI jJaypeaT HobeneBckoit mpemun mpodeccop
Pukkapmo BajeHTuHM, 1106€3HO MPeIIOKUBIINIT HAM [IJis ITyOJAMKAIMY CBOIO CTaThio. Hazeemcsi, UTO OHa BbI3OBET XKUBOI
MHTEpeC y HaIllMX UMTATENelt, TOCKOIbKY KacaeTcst GyayIiero He ToabKo Poccun, Ho 1 Beeit mtaHeTs! (Pex,.).
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he concentrations of greenhouse gases in
I the atmosphere are at the highest they have
been in the past 800 million years. Current
levels of CO, have increased by 30% from 280 ppm
in pre-industrial times to 401 ppm today (2015),
and they continue to rise. Current levels of CH, of
2000 ppm are now nearly triple their pre-industri-
al value of 700 ppm. N,O concentration reached
327 ppb in 2014 compared with the 280 ppb of pre-
industrial time. These changes are mainly caused
by human activities. Agriculture and food will play
a prominent role in the post-2015 development
agenda. The agrifood sector alone accounts for
some 80 percent of total freshwater use, 30 per-
cent of total energy demand, and 12-30 percent
of man-made greenhouse gas emissions worldwide.
With global food production expected to increase
70 percent by 2050 (coupled with meat dietary
changes), the sector is facing unprecedented re-
source pressures and strong perturbations to the
climate systems. However, only 45% on average of
CO, from anthropogenic emissions has remained
in the atmosphere while land and oceans have se-
questered the other half, in approximately equal
proportions. Thus the current climate system vul-
nerability is hanging on the delicate balance be-
tween human induced greenhouse gases emissions
and mitigation options and the natural dynamics
of land and ocean systems, which could alternate
between a sink or source of greenhouse gases de-
pending on the magnitude and sign of climate
feedbacks.

In the recent COP21 climate conference in Paris,
nearly 185 countries agreed to a global effort to
reduce greenhouse gases emissions to a level well
below the threshold of 2 °C which is considered
harmful for the entire biosphere and human society.
Currently the increase of GHG emissions is pro-
jected on a dangerous trajectory heading to a global
warming at the end of the century of 3.2-5.4 °C
(scenario RCP8.5). Following the pledges (Intended
Nationally determined Contribution — INDC) of
the Paris conference we are currently heading on
the RCP6 scenario which forecast a global warm-
ing at the end of the century of 2.0-3.7 °C (likely
at about 2.7 °C). The ideal trajectory which would
put safely the biosphere and human activities is
on the RCP2.6 scenario, which need a peak of GHG
emissions at about 2020 with a rapid decrease until
the end of century including negative emissions by
2080 (carbon sequestration). The family of IPCC
projected trajectories of CO, emissions are repre-
sented in Fig. 1. Unfortunately the agree INDC in
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Paris are not enough to achieve a sustainable effect
on Climate and on one hand this can be considered
a failure of governments to show more ambition
in their contributions. On another hand this is the
first time that a so large number of countries (185)
have agreed and committed to work together to limit
global warming below 2 °C. In this respect, aided
also by a financial boost of 100 billion US dollars a
year in green economy technologies, the agreement
can turn into a possible success in the future. How-
ever besides negative or positive evaluation of the
outcome, monitoring and verification of the GHG
emission targets is becoming the central component
of the Paris agreement, as all countries have agreed
it. This open an important new direction for science
that includes sound and robust methodologies of
greenhouse gases monitoring, advanced modelling
tools and big data collection and statistical treat-
ment. There are also new challenging questions to
be addressed by the scientific community, for what
concern natural ecosystems and food production
systems. The twentieth century experienced the
strongest warming trend of the last millennium,
with average temperatures rising about 0.67 °C since
pre-industrial times. The Intergovernmental Panel
on Climate Change predicts that best estimates for
average global temperatures, across all scenarios,
will be between 1.5 °C to 4 °C, or higher, by the end
of the twenty-first century. It is increasingly likely
that by the end of this century some regional and lo-
cal climates will include conditions not experienced
at present (‘novel’ climates) and that some present
climates may disappear. Changes in temperature
and precipitation, without considering effects of
CO,, will contribute to increased global food prices
by 2050, with estimated increases ranging from 3 to
84%. This unprecedented climate change strongly
threatened food production and security. Currently
we have about 800 million people suffering malnu-
trition with about 36 million dying for lack of food.
Solving hunger is one of the greatest challenges
of our time. The main detected effect of climate
change on food production is a decrease of crop
yield in most tropical areas where food insecurity
is already strong (e.g. a decrease by 2050 of 17% of
wheat and 15% sorghum yield is predicted in Africa).
Water scarcity is predicted to increase where already
agriculture is competing with domestic and indus-
trial uses. However, in some regions of the world,
particularly the boreal areas (i.e. Russia and Canada),
new crops will become suitable for cultivation and
an increased yield of traditional growing crops could
be expected. Among the boreal region, Russia is a
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Fig. 1. Emission from fossil/fuels and cement (GtCO,/year)

promising candidate to take this opportunity and
changing from a net importer to a significant world
food exporter. There are several factors that play
in favour of the new Russia agrifood role. First of
all, the large amount of available land that during
perestroika was abandoned since non-profitable.
These are about 40 million ha (Mha) that could be
re-qualified for agriculture production considering
more favourable climate conditions.

Secondly climate warming will expand north-
wards and eastwards crops that are today not suited
for cultivation, in particular wheat, maize, sugar
beets and sunflowers but also non-traditional woody
crops such as wines, olive trees and temperate fruits
in southern areas of Russia (Fig. 2).

Thirdly to establish a nationwide network of
food certification standards, such as definition of
organic products, sustainability and health indi-
cators to enter in the EU and developed countries
quality markets.

Fourthly the recent food sanctions, following
Ukraine crisis, will stimulate Russian internal agri-
culture production. This will contribute to diversify
economy in other sectors than energy, becoming
urgent also in the light of the current oil price crisis.
However, despite these favourable circumstances
urgent and radical agriculture reforms are needed.
It is needed to revamp high-quality food production,
selecting the best crops which will be adapted to
the new climate and investing in technology and
precision farming. Furthermore, it is important to

shift public funding in research and extension to
farmers for improving selection of crop varieties
yields and adaptation to climate changes. Finally,
it is advisable to establish a nation-wide network
of food certification standards, such as definition
of organic products, sustainability and health in-
dicators in order to enter in the EU and developed
countries quality markets.

Despite such opportunities for the food sector,
the risk of climate changes impacts on natural eco-
systems remain high, even if thermal favourable
conditions will occur. In this case the lack of adap-
tive capacity of natural species and ecosystems may
play a limiting factor on their survival and distribu-
tion. There is a potentially high risk, especially in
the Siberian and Far East region, of decline of forest
trees, impacting forestry economic sector, as well as
degradation of humid ecosystems such as wetlands.
Extensive tree mortality and widespread forest die-
back linked to drought and temperature stress is an
increasing and emergent concern in all vegetated
continents, although direct attribution of extensive
tree mortality to warming or drying episodes is still
under debate (IPCC AR5, 2015). Climate extremes are
becoming frequent in the Boreal region, which may
represent a vulnerable regional hotspot for forests
ecosystems. However, the paucity of studies still
makes a direct attribution of extensive tree dieback
to climate extremes highly uncertain.

The current situation of climate impacts requires
an important investment in research technology
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Fig. 2. An example of climate impact scenario on wheat land suitability developed during
LAMP project for Russia

to develop robust ecological monitoring systems,
coupled with state of the art of biogeochemical and
crop models, to address such important questions.

The challenges facing agriculture today with
future climate change are unlike anything we have
experienced before. Increasing food production re-
quires revolutionary sustainable approaches adapt-
ing agriculture to climate change to ensure that the
crops can thrive in new climates and new conditions.
On average, agronomic adaptation improves yields
by the equivalent of ~15-18% of current yields but
the effectiveness of adaptation is highly variable.
Projected benefits of adaptation are greater for
crops in temperate, rather than tropical, regions
(with wheat- and rice-based systems more adapt-
able than those of maize. However, we have still to
explore new research findings that are becoming
more and more operational in real field conditions
and potentially can increase our ability to cope with
climate impacts.

First, we need to take advantage of the increas-
ing information on weather and climate predictions.
Weather predictions at three days forecast are now
common everywhere but the next frontier is to pro-
vide seasonal climate predictions in the range of 15
days, 1 month up to 6 months. These predictions are
today available, thanks to the amazing increase in
computing power, at 2—4km resolutions. However,
this information is not yet used in agricultural ap-
plications but they could provide useful information
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to improve calendar sowing, selection of varieties,
irrigation and nutrient application planning.

More and more widely crop models are available
with increasing yield prediction capability, although
still more work is to be carried out on prediction of
food quality and pest management. The combina-
tion of climate seasonal forecasts with advanced
crop models can be a powerful tool to respond and
adapt to climate change impacts.

New resilient crop varieties that are productive
under such climate changes are needed. Although
there are many approaches to improve selection, a
promising solution is the use of crop wild relatives
in breeding programs. Crop wild relatives contain
genetically important traits due to their adaptation
to various ranges of habitats. They provide an enor-
mously diverse and potentially adaptive source of
raw material for plant breeding programs to improve
new crop varieties adapted to changing climates.
New advances are also obtained by recent studies
on perennial crops (grains or grasses) which are
potentially more resilient to climate stresses, due
to their deeper rooting system and their ability to
improve soil fertility.

The new climate-smart agriculture should not only
provide more resilient crops to climate impact but
also itself to reduce greenhouse gases emissions into
the atmosphere. A paradigm apparently difficult to
reconcile (more productive and resilient agriculture
with low environmental impacts), however we can
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Fig. 3. The long-lasting agriculture transformations since the beginning
of human civilization

take this challenge and there are many examples
where the two objectives can be obtained in syn-
ergy. Reducing soil tillage may improve soil-plant
microbial interactions and reduce carbon emis-
sions, planning fertilizer application in time and
space (precision farming) can improve yields and
reduce N,O emissions, calibrated water distribu-
tion according to crop requirements can respond
to climate extremes and at the same improve water
use efficiency. Furthermore, the entire food system
can be designed to reduce food losses and improve
food health, reducing energy consumption with
more advanced energy efficiency approaches in
transformation, packaging and transports.

Of relevance is the role of technology in precision
farming application. Long-term and high-frequency
data (sub-hour monitoring along seasonal and inter-
annual scale) of plant function and structure in a
significant number of experimental sites is today
available to detect plant response to the environ-
mental (biotic and abiotic) conditions. Normally
this would imply huge efforts and expensive costs.
Nevertheless, the innovative approach based on
the Internet of Things (IoT) make this monitoring
feasible, low power consuming and cost-effective.

IoT is a network of physical objects monitored by
remote or proximal equipment and sensors wireless-
connected to a computer-based system, and allows
collecting the huge amount of data and information
in almost real time without requiring human-to-
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human or human-to-computer interaction. The
revolution in agriculture we are today envisaging is
representing by Agriculture 5.0 which is the 5" step
in agriculture transformation since the first sign of
human civilization as suggested in Fig. 3.

Today our agriculture is facing a complex and dif-
ficult historical time. At the same time institutions,
governments, industries and civil society are asking
to the world farmers the global solutions to multiple
demands from climate resilient to low greenhouse
gases emission agriculture. This is a challenge that
farmers can take but not without significant invest-
ments in technological innovation, risk management
and financial support. Without them farmers alone
will not be able to face the outstanding mission to
feed our people every day for now and the future.

A recent debate, promoted by the Barilla Center
for Food and Nutrition (BCFN, 2017), resulted in
a list of 10 top burning issues to act on in order
to achieve a constructive change in the agro-food
sector:

Food prices are today not reflecting their true
value in terms of positive and negative externalities.

Institutions are not working effectively. Gov-
ernments and public institutions have the main
responsibility to assure food and nutrition security
to its citizens but they are not yet fulfilling their role.

Ecological public health, in terms of combining
nutrition and environmental sustainability of food
is not yet in place.
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Agriculture is not only a driver of climate warm-
ing but can be turned into a solution in terms of
mitigation and adaptation.

Technology, innovation, knowledge is not yet
fully embedded in solutions along the food supply
chain. There is not such an equivalent of Industry
4.0 transformation in the food system yet.

Concentration of business and market control
is still in too few international companies, there is
the need to increase Corporate governance.

Supply chain is still rather inefficient both in
terms of food waste and food losses. In developed
and developing countries food waste and food losses
still accounting for about 40% of total food produc-
tion.

Consumer’s culture is still not fully developed,
particularly at school level.

The big challenges of demography and urbaniza-
tion are not yet captured by the global agro-food
system and solutions are lacking.

A circular economy of the agrifood supply chain
is not yet in place, acting at all level from reduc-
tion of consumption to recycling and upcycling of
organic materials.

The solutions should be found in changing our
paradigms. We should change our view of agriculture
as a separate component of the food system. Full
integration of production system along the food
supply chain is fundamental to address nutrition,
health, environment and socio-economic challenges
associated with the food system as a whole. We need
to change our food business model from “price to
true value”. We need to include in the food price
the negative and positive externalities of the agro-
food system along the supply chain. This requires
a big change of our current economic model but
progresses can be made in relation to the RIO+20
agreement on the natural capital value. We need to
change the agro-food system in relation to the new
urban food demand and the new “Homo Urbanus’
(urban human). This implies farm production in
urban and peri-urban areas, including protection
of potential agricultural land in urban areas. New
challenges need to be taken: diversification of food
transformation to take into account different life-
styles, packaging to reduce waste and pollution, food
and nutrition access to poor and cultural preserva-
tion of traditional food.

Agriculture should become an important element
of climate mitigation and adaptation strategies.
Carbon stored in agriculture soil is an important
value which should be reflected in monetary (see
true values) and non-monetary values. Protection

]

76 ®

and conservation of carbon stocks is more important
than carbon emissions. This implies reduction of
tropical deforestation and improving agriculture
productivity per land area. On the other hand cli-
mate impacts adversely affect agriculture, forestry
and fisheries sectors, thus adaptation is required
to make more resilient the whole agro-food system.
The new Paris climate agreement should include
the whole agro-food system as a priority element,
equally as energy, of the climate change protection
strategy.

A complete transition to agro-ecology and cir-
cular economy of the agro-food system is urgently
required. We need to decisively go for sustainable
food systems both in terms of production and use
of natural resources as well in preventing, recycling
and up-cycling of waste and losses from the agri-
cultural sector.

THE RUSSIAN FEDERATION INCREASING
ROLE ON THE GLOBAL AGRIFOOD
SYSTEM
The recent increase in Russian wheat production
was already deeply discussed [1, 2] and explained
mainly by the collapse of the livestock sectors
after the Soviet-era and by the increase in wheat
yields thanks to plentiful investments from a new
class of large, vertically integrated enterprises that
combine primary agriculture, processing, distribu-
tion and sometimes retail sale [2]. Both these fac-
tors were a consequence of the transition toward a
more market-oriented land-use planning economy
occurred after the collapse of the former Soviet

Union [1].

Recent works suggested that the Russian agri-
cultural sector is also likely affected by the global
warming, which is shifting the areas bio-climatically
suitable for agriculture to the northern latitudes
by removing the cold-temperature constraints [3,
4] and increasing the frequency of heat waves and
warm spells in the southern regions [5], where most
of the grain production currently takes place [6,
7]. The balance of positive (expansion of suitable
land) and negative consequences (extreme events
in traditional agriculture land in southern Russia) is
still under discussion, with a prevalence of positive
factors (Di Paola et al., submitted 2017). In addition
to favourable climate conditions, it is worthwhile
recalling that about 40 Mha of arable land were esti-
mated to be abandoned in Russia after the collapse of
the former Soviet Union [8-11], nowadays providing
a remarkable and relatively sustainable resource of
suitable agricultural land [12]. Furthermore global

®UHAHCbI: TEOPUS U NMPAKTUKA / FINANCE: THEORY AND PRACTICE 4 T.21, N26°2017



Riccardo Valentini

land availability is shrinking, we passed from 1.7
Ha of land per capita in 1960 to 0.7 ha per capita
of today. Most of the land use changes is occurring
in tropical regions with about 13 Mha of tropical
deforestation per year in response to increase food
demands, Thus tropical land is becoming less and
less available for food production as well as is the
most impacted region by climate change (IPCC AR5,
2015). In this context Russian federation land ex-
tension and more favourable conditions can lead
to an increase role of Russian agriculture on the
global food demand.

In order to take full benefits of such potentials
however great transformations are needed. We can
summarize some new actions in the agricultural
sector which could improve Russian Federation
leading role in the agrifood global markets.

1. New opportunities
from climate changes
and land availability for boosting

the agricultural sector
New land and new crops may become profitable
in the next coming decades in Russian Federation
which is becoming the largest agricultural region
of the world. However strategic planning and care-
ful focused investments are required on the basis
of advanced big data analytics and models. There
is the need to include climate/economic scenarios
in land use planning by development and use of
decision support systems for best agricultural cost/
benefits analysis, with a focus on assessing the
real potential of the recovery of abandoned land
with profitable crops. New agricultural models
and the potential for the introduction of climate-
smart crop varieties need to be developed. In this
respect it is important to use state of the art cli-
mate projections to evaluate new land suitability
and performing crops, as well as the availability of
agricultural land which can become profitable in
response of changing climate.

2. Modernization
of agriculture
Precision farming with the development of robotics,
automation and Internet of Things (IoT) monitoring
is fundamental to increase agriculture competitive-
ness, reduce costs and at same time improve envi-
ronmental quality. The only way to make profitable
high quality, sustainable farming in comparison to
traditional practices is to take advantage of new
precision farming technologies which will optimize
fertilization, protection from diseases and water

use by crops. New technologies will also be use-
ful to cope with adaptation to climate change and
extremes (hot or cold waves, drought spells etc.).
New frontiers in climate predictions, with the aid
of supercomputing facilities, are today available
to farmers to cope with the increasing impacts of
climate changes and climate variability. Seasonal
climate predictions are today available to predict
in advance yields and quality. In this respect sta-
bilization of farmer’s income and thus ensuring a
long-term profitability and positive investment
trends, should be achieved with a new insurance /
risk management strategy. Both insurance com-
panies and farmers can find a win-win condition
in managing the climate risk through more robust
scientific analysis and predictions.

3. Improve
the Agrifood industry

This is an area where Industry 4.0 new achieve-
ments need to be considered to reduce production
costs and increase profitability. In particular, ro-
botics and automation can be considered an area
of rapid expansion also in the food industry sector.
Food packaging today is an important component
of consumer’s choices but at the same time relevant
for food conservation, cost of production and envi-
ronmental impact on waste. In this respect organic
and recyclable materials are becoming very popular
in agroindustry. New technologies for storage under
modified atmosphere can improve competitiveness
for export also to distance market (i.e. Asia). Food
safety and controls along the processing chain is
becoming an international stringent requirement for
expanding the export market, particularly in Europe
and Asia. New foods are also today available coupled
with health and nutrition demand, i.e. probiotics,
nutrient-enhanced food, gluten free etc. Also tradi-
tional food can be improved in respect of safeness
and technological transformations maintaining at
the same time cultural aspects and innovative fea-
tures more appealing in the modern society.

4. Develop
an improved quality/sustainable
food production
Health, environment sustainability and prices are
intersecting at the level of markets and consum-
ers and they should be addressed in an integrated
framework. In Russian Federation, an important step
forward concerning quality certification and trans-
parency along the agriculture value chain from farm
production to market retailers is needed. There is
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the need to develop a nationwide system, with some
regional specific adjustments, for food certification
including both health and nutrition indicators as
well as sustainable environmental impacts. Such
certification schemes should be related to interna-
tional standards in order to promote food exports.

5. Improve urban
and peri-urban farming
systems

Increasing urbanization and progressive reduction of
rural population requires a specific programme for food
in the cities. This requires the development of farming
in urban and peri-urban proximal land with particu-
lar focus on high quality/healthy food. This would
require also investments in new production systems
(i.e. smart greenhouses, hydroponics etc.) but also
new distribution and market systems (i.e. electronic
online markets, purchasing citizen groups etc.). New
form of tourism (agritourism) should be incentivized
looking to citizens but also foreigners with a specific
focus on traditional foods. Combination of food tours
with visit to Russian heritage historical places is usu-
ally a successful strategy for tourism development.

6. Full transition to agro-ecology
and circular economy
Agricultural waste can be an important source of energy
and also new bio-based materials. In this respect green
chemistry should be incentivized by the use of new
material which could contribute to the development
of circular economy and profitable derived products.
The size and potentials of future Russian Federation
agriculture can represent the largest world source of
biomaterials. Bio-based materials are today greatly re-
quested for building construction, insulating materials,
plastic substitution (bioplastic), 3D printers primary

material etc. These new materials parallel the tradi-
tional production of biomethane and bioethanol for
energy sources as well as lingo-cellulosic products for
bioenergy. Although reach in oil and gas energy sources
Russian Federation rural areas are not grid connected
and villages can benefit from such new form of energy
coming from wasted biological material.

Also pharmaceutical products can be stimulated
by agricultural waste processing, particular in nu-
traceutics (phenolic compounds) and natural new
molecules.

7. Contribution
to Climate Policy and Paris
Agreement
New agro-ecology and forest management can rep-
resent an important contribution to reducing green-
house gases emissions to atmosphere. High-quality
food production is consistent with sustainable prac-
tices which can reduce impacts of agronomic prac-
tices and food processing on climate change. This
new approach can also be an important marketing
strategy for advanced consumers. At the same time
carbon sequestration in soils following best agro-
nomic practices may represent another element of
contribution to climate policy. Furthermore new
livestock management technologies (i.e. dietary
changes, recover of methane gas etc.) can also con-
tribute to the reduction of emissions. Overall inte-
grating forest and agriculture carbon sequestration
together with greenhouse gases emission reduction
at farm level and food industry can represent an
important contribution to the Paris agreement on
climate and also an effective marketing strategy
for those consumers which are interested on health
and environmental impacts of agricultural products.

REFERENCES

1. Liefert W. M. & Liefert O. (2017). Russia’s economic crisis and its agricultural and food economy.

Choices, 30 (1), pp. 1-6.

2. Liefert W., Liefert O., Vocke G. & Allen E. (2010). Former Soviet Union region to play larger role in
meeting world wheat needs. Amber Waves, 8 (2), pp. 12-19.

3. Zabel F., Putzenlechner B. & Mauser W. (2014). Global agricultural land resources-a high-resolution
suitability evaluation and its perspectives until 2100 under climate change conditions. PloS one, 9 (9).
URL: https://doi.org/10.1371/journal.pone.0107522 (see Correction: https://doi.org/10.1371/journal.

pone.0114980 (December 2, 2014)).

4. Ramankutty N., Foley J.A., Norman ]. & McSweeney K. (2002). The global distribution of cultivable
lands: current patterns and sensitivity to possible climate change. Global Ecology and Biogeography, 11
(5), pp- 377-392. DOI:10.1046/j.1466-822x.2002.00294.x.

5. Perkins S.E., Alexander L.V. & Nairn J.R. (2012). Increasing frequency, intensity and
duration of observed global heatwaves and warm spells. Geophysical Research Letters, 39 (20).

DOI:10.1029/2012GL053361, 2012.

78 ®

®UHAHCbI: TEOPUS U NMPAKTUKA / FINANCE: THEORY AND PRACTICE 4 T.21, N26°2017



Riccardo Valentini

6. Asseng S., Ewert F., Martre P., Rotter R.P., Lobell D.B., Cammarano D., ... Zhu Y. (2015). Rising
temperatures reduce global wheat production. Nature Climate Change, 5 (2), pp. 143-147. DOI1:10.1038/
nclimate2470.

7. Teixeira E.I., Fischer, G., van Velthuizen, H., Walter, C. & Ewert, F. (2013). Global hot-spots of heat
stress on agricultural crops due to climate change. Agricultural and Forest Meteorology, 170, 206-215.
doi:10.1016/j.agrformet.2011.09.002.

8. Ioffe G. & Nefedova T. (2004). Marginal farmland in European Russia. Eurasian Geography and
Economics, 45 (1), pp. 45-59.

9. Schierhorn F., Miiller D., Beringer T., Prishchepov A.V., Kuemmerle T. & Balmann A. (2013). Post-Soviet
cropland abandonment and carbon sequestration in European Russia, Ukraine, and Belarus. Global
Biogeochemical Cycles, 27 (4), pp. 1175-1185. DOI1:10.1002/2013GB004654.

10. Belelli M.L., Papale D., Reichstein M., Vuichard N., Tchebakova N. & Valentini R. (2007). Carbon balance
assessment of a natural steppe of southern Siberia by multiple constraint approach. Biogeosciences, 4,
pp. 581-595. URL: https://doi.org/10.5194/bg-4-581-2007.

11. Vuichard N., Ciais P., Belelli L., Smith P. & Valentini R. (2008). Carbon sequestration due to the
abandonment of agriculture in the former USSR since 1990. Global Biogeochemical Cycles, 22 (4), GB4018.
DOI: 10.1029/2008GB003212.

12. Schierhorn F., Miiller D., Prishchepov A.V., Faramarzi M. & Balmann A. (2014). The potential of Russia
to increase its wheat production through cropland expansion and intensification. Global Food Security,
3(3-4), pp. 133-141. URL: https://doi.org/10.1016/j.gfs.2014.10.007.

ABOUT THE AUTHOR

Riccardo Valentini — full Professor of the University of Tuscia, Italy (Department of Forest Science
and Environment) and the Director of the Euro-Mediterranean Center on Climate Change (CMCC). In
2007 he was awarded the Nobel Peace Prize as a member of the Intergovernmental Panel on Climate
Change (IPCC), which is engaged in the risk assessment of global climate change caused by man-made
factors. Professor Valentini has also won other prestigious international awards: Norbert Gerbier-MUMM,
European Research Council, European Ecological Federation, Marx Planck, Ernst Haeckel, and the title
of Europe Best Ecologist 2015.

rik@unitus.it

MHOPOPMALIUA Ob ABTOPE
Pukkapdo Banenmunu — nipodeccop, TockaHCcKuit yHuBepcuTeT, TockaHa, Utanus; gupekrop, EBpomeii-
cko-Cpenn3eMHOMOPCKUIL LIEHTP M0 TpobaemMaM U3MeHeHus KinuMara, Jleuue, Utanus.
Jlaypeat HobeneBckoii mpemuu mupa 2007 1. B coctaBe MeXIpaBUTeNbCTBEHHO IPYIIBI 9KCIIEPTOB IO
M3MeHeHMI0 KianmaTta. O6agaTesnb MPeCTUKHBIX MeXIyHapoaHbiX Harpaj: Norbert Gerbier-MUMM, EB-
POIIEICKOTO MCCIeI0BaTENbCKOTO coBeTa, EBporeiickoit skosornyeckoii pemepannm, Mucturyra Mapkca
[Tnanka, OpHcta ['eKKeslst ¥ TUTY/A ay4inero skoysora Espons! 2015 r.
rik@unitus.it

FINANCETP.FA.RU ° 79




