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Petrukha S. Latest Global Challenges for Development of Agro-Food Clusters in the Context of Achieving
the Sustainable Development Goals

In accordance with forecasts of international organizations, the number of the population has to increase by
more than 3 billion people by 2100 that, with the reduction in the amounts of natural resources and an
increasingly significant impact of climate change, requires to outline the key challenges, in particular, for
agro-food clusters as well. A food security problem is acute even today for 8.9% of the population that
actualizes shaping scenarios of development of agro-food clusters for a timely response to the challenges
associated with the worsening of the natural conditions for production of required amounts of quality food by
increasing the productivity of agriculture through adaptivity to climatic changes and a more efficient usage of
resources (land, water, labor, financial, informational, material resources). In accordance with set aspects, the
purpose of research has become outlining the global challenges, which will determine the agro-food cluster
development trends. It is substantiated that modern global challenges are associated with: orientation on the
consumption of alternative proteins, critically high amounts of waste and food product losses, decrease in
agricultural crop yields because of climate change; a high level of greenhouse gas emissions in the process of
production of agricultural products; increase in incomes of the population; increase in investment amounts;
increase in biofuel production volumes; an impact of the latest pandemics; application of alternative
technologies in production of agricultural products (using a vertical farming technology that provides
significantly higher yields, spreading a practice of drone use to carry out all types of agricultural production;
use of digital marketing tools as technology that enables establishing a contact directly between goods
producer and a consumer by using mobile applications and social media). Each of the identified challenges can
subsequently cause the occurrence of a new threat or the occurrence of opportunities for more active
development of agro-food clusters. An adequate response both at the agro-food cluster level and at the
international level, along with the improvement of the mechanisms of meeting the priority needs of everyone for
food products, will form the foundation for achieving the Sustainable Development Goals.
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Ilempyxa C. Hosimni 2no6anvHi 6ukauku O01sa po36UMKY azPORPO006OIbYUX KI1ACHEPI8 Y KOHmeKCcHi
00CAZHEHHA UiNlell CMai020 PO36UMKY

Bionosiono 0o npoenosie misicnapoonux opeanizayiil yucervbricms Haceienns mae 3pocmu 00 2100 poxy Ginviu
HidiC Ha 3 MapO ocib, wo, 3a 3MeHUleHHs 00Cs2i8 NPUPOOHUX pecypcie ma 6ce CYmMmEGIul020 6NAU8Y 3MIHU
KAIMAmy, 8UMaz2ae OKpecieHHsl KIIOY08UX SUKIUKIB, 30Kpema i 015l acponpooogonvuux Kiacmepie. Ilpobnema
npo008oabLYOL be3nexu 8iice cbo20OHi cocmpo cmoimb neped 8,9% Hnaceienus, wo akmyanizye Gopmyeanns
cyeHapiie  po3sumKy azponpoooGoSibHUX KIACMEPI8 0Nl CBOEYACHOI pearyii Ha SUKIUKU, NO8 S3aHi 3
NOCIPUIEHHAM NPUPOOHUX VMO8 OJisl SUPOOHUYMEA HeOOXIOHUX 00cs2i6 AKICHOL Ici, WIAXoM 30LIbUeHHs.
NPOOYKIMUGHOCHIE CLILCOKO20 20CNO0APCMeEad 4epes a0anmueHicms 00 KIMAMUYHUX 3MIiH ma egexmueHiule
BUKOPUCMAHHSA pecypcie (3emis, 600a, mpyoosi, Qinancosi, ingopmayitini, mamepianvhi). 32i0H0 3 6U3HA-
YEHUMU ACNEKMAMU MEMOI0 OOCHIONCEHHSI CIMAL0 OKPECHeHHS 2I00ANbHUX BUKIUKIG, 5IKI OemepMIHy8amumyms
meHOeHYii po36UmMKy azponpooosonvuux kracmepis. OOIPYHMOBAHO, WO CYHACHT 2100ANbHI GUKIUKY N0 SA3aHI
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i3: OpIEHMAYIEI0 HA CRONCUBAHHSL ATILIMEPHAMUGHUX OLIKI8, KPUMUYHO BUCOKUMU 00Cs2amu 6i0X00i6 ma mpam
NPOOYKMI6 XAPYy8aAHHS, 3MEHUEHHSIM YPOUCAUHOCI CIIbCOKO2OCNOOAPCOKUX KYIbIYD Yepe3 3MIHY KAiMamy,
BUCOKUM DIGHEM 6UKUOI6 NAPHUKOBUX 2a3i6 y npoyeci UpoOHUYMSa CLlbCbKO20CNOOAPCbKOL NpOOYKYIL;
3DOCMAHHAM 00X00I8 HACeNeHHsl; 30LIbUleHHAM 00Cs2i6 THeecmuyill, HAPOWYSAHHAM 00 e€Mié 8UpoOHUYMEA
bionanuea; GNIUEOM HOSIMHIX NAHOEMIl; 3ACMOCYSAHHAM QIbMEPHAMUSHUX MEXHOA02IL Y SUPOOHUYMESL
CIIbCLKO2OCNO0APCHKOL NPOOYKYIL (BUKOPUCIAHHS MEXHONIO2TT ePMUKAIbHO20 3eMAepobCcmaa, wo 3abesneuye
CYymmeso guuull pisensb YpOJICaAUHOCHI; NOWUPEHHS NPAKMUKU 3ACMOCYS8AHHS. OPOHI6 O/l 6e0eHHsl 6CIX 6U0IG
Cib2OCNBUPOOHUYMBA, BUKOPUCTNANHS THCIMPYMEHMIE YUPPOBO2O MAPKEMUH2Y K MeXHON02il, wo oae 3mo2y
HANA2002iCy8amuy  KOHMAKm 6e3nocepeoHb0 Midic MOBAPOSUPOOHUKOM MA CHONCUBAYEM 3ACTNOCYBAHHAM
MOOLIbHUX  dodamkie ma coyianvhux media). Koowcen (3 SUBHAUEHUX BUKIUKIE Y NOOWILUOMY MOdCe
CHPUYUHUMU  BUHUKHEHH HO60I 3azposu abo Jic Nos8y MOJCIUBOCHEl Ol AKMUBHIWO20 PO3GUMKY
azponpooosobuux Kiacmepis. Adexksamua peakyisi K Ha PIGHI A2ponpoo0GONbHUX KIAcmepis, mak i Ha
MIHCHAPOOHOMY, NpU YOOCKOHANICHHI MEXAHI3MIE 3A0080NEHH NEPUIOUEP2o8UX NOomped KOJCHOI ocobu y
NPOOYKMAX Xap4y8anHs, chopmye ocHo8y 015l OOCASHEHHsL YLiell CMano2o po36UMKY.

KiarouoBi ciaoBa: esuxiux, azponpodosonvuuii Kiacmep, CilbCbKe 20Cno0apcmeo, 6ioxoou, npooyKmu
XapyyeamHs, CManuti po36uUmox.

Problem setting. According to the World Recent research and publications
Bank’s data (The World Bank, 2020), in 2018, analysis. Formation and development of clusters
an agriculture’s share of GDP was in total 4%, was defined by M. Porter (Porter, 2003), and
and, for the specific countries, reached even was contributed by other foreign and Ukrainian
25%. In addition, in the countries with low scientists, for example (Holian, Petrukha and
incomes per capita, 65% of adult population are Roshkevych, 2018; Kuchiki, Mizobe and
employed in this sector of the economy that Gokan, 2017; Ryzhakova, Petrukha, and
allows them to earn a living. The report for 2020 Kunytskyi, 2019; Skogstad, & Verdun, 2013;

contains the information on 690 million people Wardhana, Ihle, and Heijman, 2017). It makes
that is 8,9% of the population of our planet, that sense to note also the absence of fairly thorough
experience undernourishment. It is important research of the trend of the agro-food clusters
that within the last five years, the number of development in the mid- and long-term, proce-
such population has increased almost by 60 eding from a change in the need for and condi-
million. To the largest extent, this problem tions of the production of agricultural products.
concerns Sub-Saharan Africa, where, in 2019,
undernourishment was experienced by 22,0% of Task setting. The purpose of the research
the population, i.e., 235 million people. The is to outline the global challenges, which will
FAO further gives the information on a problem determine the trends of the agro-food clusters
such as an increase in a portion of people over development.
18 years of age who suffer from obesity: in 1997 — Research methods and materials. To
8,3%, in 2007 — 10,1%; in 2017 — 13,2% (FAO, identify the set of key global challenges for the
2019, p. 15) that is a consequence of an agro-food clusters development, the following
unbalanced daily ration and an active usage of methods are applied, namely synthesis and
harmful chemical additives by goods producers. analysis — to identify the dynamics and capacity
The presented data actualizes, even today, of the production of agricultural products;
the formation of scenarios of development of morphological analysis — to define the content of
agro-food clusters for a timely response to challenges for the development of agro-food
challenges associated with the worsening of the clusters more precisely; a graphical method — for
natural conditions for the production of the visual presentation of the theoretical and metho-
required amount of quality food by increasing dical material; an abstract-logical method — for
the productivity of agriculture through theoretical generalizations and conclusions of
adaptivity to climatic changes and a more research.
efficient usage of resources (land, water, labor, The research is based on a thorough work
financial, informational, material resources). with materials of international organizations
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such as the FAO, the UN Department of
Economic and Social Affairs etc.

Presentation of basic material. In
accordance with formed forecasts of the UN
Department of Economic and Social Affairs, the
number of the population on the Earth will
increase to 8,5 billion people in 2030, to 9,7
billion people — in 2050 and to 10.9 billion
people — in 2100 (UN Department of Economic
and Social Affairs, 2019) that will cause, in
economic terms, increased demand for food
products, will increase the level of urbanization
and income growth that, in its turn, will provoke
increase of the burden on the environment, in
particular, in terms of climate change and the
functioning of the agro-food sector of the world
economy.

The specified circumstances actualize
outlining the key challenges, which will
determine the trends of the development of agro-
food clusters over the next several decades:

- orientation on the consumption of
alternative proteins. Under the conditions of the
increasing demand for food products, in
particular, meat, which even today is difficult to
meet because of the need for a larger amount of
resources under the real conditions of their
decrease because of the worsening of climatic
conditions, there is a real risk associated with
the orientation on meeting the needs of the
population for food by alternative proteins
(Fig. 1).

In the forecast for a change in a world
meat market structure, the three trends are

clearly distinct: decrease in a share of
conventional meat, i.e., such meat that is
received as a result of animal growing from 90%
in 2025 to 40% in 2040, with an expected world
market gain by 3%; increase in the vegan meat
alternative, which even today is popularized
through consumption of tofu and tempeh,
texturized vegetable protein, seitan, mushrooms,
jackfruit, kidney bean and beans etc.; it is
forecasted that high rates of the scientific-
technical progress will enable satisfying the top-
priority needs of the mankind through creating
the cultured meat, or «test-tube meaty.

For agro-food clusters, such a challenge
can lead to occurrence of new market
opportunities in the form of meeting the demand
for new vegan meat alternatives or occurrence of
a real threat to the economic development
because of losing positions in the world meat
market;

- critically high amounts of waste and
food product losses. In accordance with the data
(Unneccesary food waste reaches 40%, 2021),
the population annually throws as waste nearly
1.3 billon t of food that, in relative terms, is
nearly 40%. The figures are impressive against
the background of a forecasted increase in the
demand and complications of the production of
food products. The analytical information on
such losses by specific groups of countries
shapes an idea of the phasing of food losses
(Fig. 2). For the countries with the developed
economy, the largest share of losses falls on the
consumption stage, i.e., is associated with
conscious behavior of each person.
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Fig. 1. World Meat Market Structure, Forecast for 2025-2040, Formed
on the Basis of (Financial times, 2021)
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Fig. 2. Breakdown of Food Losses by Production and Consumption Stages,
formed on the basis of (Castellano, 2020).

A different situation is in the developing
countries where losses are quite high at all
stages, beginning from harvesting that, accor-
dingly, actualizes a problem of enhancing the
efficiency of the agro-food clusters functioning
by applying more perfect technologies;

- reduction in grain yields because of the
climate change. In accordance with forecasts
(Financial times, 2021), without required crop
adaptation, an average yield can reduce by more
than 5% until 2050, in particular, in Africa it can
reach more than 20%. For comparison, by a
provisional 10% reduction in yields, 45% of
arable lands will require additional processing.

The specified forecast is based on the
statement of the fact that, since 1970s, an
average temperature rise has been from 0,16 °C
to 0,18 °C within the decade. According to the
results of conducted modelling of the global
warming impact on a growing season of grains
(barley, maize, rice, palm oil, rape, soya, wheat
etc.), it was identified that yields have changed
even today, in particular, from (-13,4%) for
palm oil to 3,5% for soya. Climatic changes
have had a negative impact on grain yields in
Europe, South Africa and Australia, but a
positive one in Latin America. The other aspect
is identifying a reduction in caloricity, which
was in Germany (-11%), Spain — (-4%), Italy - (-
4%), Ukraine (-4,71%) (Ray, West, Clark and
Gerber, 2019).

The provided analytical data and made
forecasts require reviewing modern grain
growing technologies, with activation of work
on their adaptation to climatic changes;

- a high level of greenhouse gas emissions
in the process of the production of agricultural
products. Basis sources of the generation of
greenhouse gases are animal husbandry,
application of nitrogen fertilizers, growing of
rice and usage of energy at all stages of the
production of agricultural products (Fig. 3).

According to the specified problems,
orientation on achieving the Sustainable
Development Goals requires: a technological
improvement of animal husbandry by using
chemical substances, which would reduce in the
level of the environmental contamination; use of
fertilizers, having an improved composition in
terms of increase in the rate of nitrogen
absorption; reduction in the length of field
floods in order to save water and reduce in
methane emissions for rice growing; a more
active use of renewable energy sources;

- increased incomes of the population. In
accordance with forecasts developed by the
FAO’s specialists, if moderate world economy
gain rates of 2,7% are taken as a basis, then the
world GDP will increase from $50T in 2005—
2007 to $126T in 2050. Higher per capita
income gain rates will be characteristic of the
countries with low and medium incomes at the

AIPAPHA EKOHOMIKA, 2021, T. 14, Ne 1-2

113




YMHHUKU PO3BUTKY ATPAPHOI EKOHOMIKHU

level of 2,7% (increase from $2,400 to $7,500)
compared to the countries with high incomes —
1,2%. Despite the difference in the gain rates, in

absolute terms, a gap between GDP indicator
per capita will only increase from $25,500 to
$40,000 (FAO, 2016).
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Fig 3. Change in Amounts of Greenhouse Gases in Production
of Agricultural Products, formed on the basis of (World resources institute, 2021)

The provided actual data and forecasts of
the FAO for GDP growth per capita point at an
eventual change in the demand, price and
structure of agricultural products. To the largest
extent, the above concerns the countries with
low and medium incomes where, affected by the
increase in the income level, the demand for
meat and dairy products will grow.
increase  of  investment levels.
Researches, conducted by a number of
international organizations (FAO, 2017, p. 450)
show that, in order to prevent hunger for 650
million people in 2030, additional investments
in the production of agricultural products must
be at least $265B annually. These forecast data
point at the existence of the prospect for
development of agro-food clusters by means of
the significant growth of financing to achieve
the Sustainable Development Goals;

- increase of biofuel production volumes.
In 2007 60 billion liters of biofuel were
produced, whereas in 2015, this indicator
reached a level of 130 billion liters and in 2020 —
came close to 140 billion liters (Alexandratos
and Bruinsma, 2012, p. 24). The biofuel
production raised at the highest rates in the
USA. For comparison, world grain consumption
was increasing, in the same period, on the
average, by 1,8% annually. The other indicator
shows that the vegetable oil consumption for the

production of food products increases annually
by 5,1%, whereas for the biofuel production —
by 23%. According to FAQO’s forecasts, by
2024, the one fourth of sugar cane will be used
for the ethanol production (UNECE (United
Nations Economic Commission for Europe) &
FAO, 2016). Specialists also note that today a
biofuel production gain is characteristic, to the
largest extent, of the countries with high
incomes but, further increase in the demand and
in the gap between per capita incomes will
provoke the reprofiling of the production of
agricultural products in the countries both with
medium and low incomes. According to the
World Economic Forum’s data, a world
potential for the biofuel production is estimated,
as of 2020, at $295B (UNECE (United Nations
Economic Commission for Europe) & FAO,
2016) that can definitely make a significant
effect on the process of the further functioning
of most agro-food clusters, regardless of their
geographic location;

effect and consequences of latest
pandemics. COVID-19 has significantly affected all
socio-economic processes in the world. Analytical
data on the number of the dead and losses suffered
by each national economy, cannot yet be
generalized today as the struggle continues. Each
country fixes getting over a wave of rise in diseases,
concurrently preparing for the next one. However,
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in the context of researching a problem of the
functioning of agro-food clusters, it is important to
state the facts that even after a victory over COVID-
19, there is a high probability of occurrence of a
new pandemic, which will exacerbate problems
concerning the production of agricultural products.
A current pandemic has revealed a problem of
implementing restrictions for the activities of the
whole sectors of national economies in order to
reduce in the rates of the spread of a lethal virus.
This circumstance has adversely affected, to the
largest extent, a part of the population with low
incomes as the specifics of encountering the impact
of COVID-19 on a human body is associated with
their possibility to systematically consume
sufficient amounts of food products rich in micro
elements to support and strengthen immunity. The
other circumstance is that agro-food clusters, with a
fair 2020 yield, have suffered losses through failures
in the process of the collection, transportation and
sale of products. The specified is associated with a
failure to engage a required number of seasonal
workers because of the restriction for movement of,
in particular, migrant workers, whose labor force is
used in harvesting. In addition, further problems
arise as for complying with the sanitary conditions
of stay of a significant number of workers, their
permit to work and treatment.

- latest technologies in the production of
agricultural products. It makes sense to draw
attention to the three technologies, which will be
determinant for the functioning of agro-food
clusters until 2050. The first technology is
associated with application of vertical farming
providing growing crops in vertically stacked
layers located in greenhouses with controlled
climate. At this moment, the number of farms
using such technology is limited, but the results
of experiments point at the maximally wide use
of gained experience within quite short periods of
time. So, according to data provided in the
publication (Neubauer, 2021), on the Costa
Group’s experience, an average tomato yield of
70 kg per square meter is specified, that is six
times as much as the best Australian farms
following traditional technologies. Vertical
farming allows achieving the two of the
Sustainable Development Goals at the same time:
significantly decrease the consumption of
resources (land and water) and to produce the

large amount of agricultural products forming a
required basis to provide 10 billion people with
food products in 2050.

The other technology provides a more
active application of drones for running all types
of agriculture, i.e., beginning from the presence
of stock numbers in pastures to the surveillance
over remote water supply points and survey of
large agricultural land plots to identify problems
with soils, weeds and agricultural crop yields.
Using drones is just the tip of the iceberg,
oriented on collecting the maximum amount of
data with further development of forecasts and
carrying out of operational intervention in the
process of growing of agricultural products.

Application of the third technology is
associated with a complication to meet consumers’
need for agricultural products because of
disruption of internal chains, the attention to which
was drawn above. A solution to this complicated
problem is the application of digital marketing as
the technology that enables establishing a contact
directly between a goods producer and a consumer
by using mobile applications and social media
such as Facebook and WhatsApp. In France,
Belgium and Netherlands, the first Internet
platforms for the promotion of products of local
agro-food clusters have already been created.
However, the first results confirmed the fact that
such platforms work better for agricultural
products having no strict expiration dates.
Meanwhile, combining goods producers into agro-
food clusters enables using the digital technologies
more actively to stabilize the situation and to
restore internal chains of the production and sale
of agricultural products.

Conclusions. Drawing conclusions, it
makes sense to stress once more that even today
orientation on achieving the sustainable
development goals requires introducing changes
in the functioning of agro-food clusters in order
to respond, in an adequate and timely manner, to
key challenges, which can subsequently cause
both new threats and additional opportunities, in
particular, in terms of development at a micro
level and a decrease in a part of the population
experiencing difficulties with getting quality and
safe food in required amounts at a macro level.

AIPAPHA EKOHOMIKA, 2021, T. 14, Ne 1-2

115




YMHHUKU PO3BUTKY ATPAPHOI EKOHOMIKHU

LIST OF REFERENCES
Alexandratos, N. and Bruinsma, J., 2012. World agriculture towards 2030/2050: the 2012
revision. ESA Working Paper, 1203, p. 23-28.

Castellano, F., 2020. Feeding the Future: An Overview of the Agrifood Industry. [online]
Available at: https://www.toptal.com/finance/market-research-analysts/agrifood-industry (Accessed 03
May 2021).

FAO, 2016. Global Perspectives Studies, based on UN. Rome.

FAO, 2019. Macro Indicators. [online] Available at: http://faostat.fao.org/static/syb/syb _5000.pdf
(Accessed 03 May 2021).

FAO, 2017. The future of food and agriculture — Trends and challenges. Rome.

Financial times, 2021. Investors seek sustenance in alternative proteins. [online] Available at:
https://www.ft.com/content/al76c6b6-cedc-11e9-b018-ca4456540ea6 (Accessed 03 May 2021).

Holian, V. A., Petrukha, S.V., Roshkevych, V. F., 2018. State Regulation of Institutional
Changes in Forest Sector of Economy of Ukraine: Theoretical-Methodological Context. Ekonomika ta
derzhava, 11, p. 8-14.

Kuchiki, A., Mizobe, T. & Gokan, T., 2017. A Multi-Industrial Linkages Approach to Cluster
Building in East Asia: Targeting the Agriculture, Food, and Tourism Industry. Luxembourg, Springer.

Neubauer, 1., 2021. Farming trends on the rise in 2021. The Farmer. [online] Available at:
https://thefarmermagazine.com.au/farming-trends-on-the-rise-in-202 1 -making-the-most-of-what-we-
grow/ (Accessed 03 May 2021).

OECD & FAO, 2015. Agricultural Outlook 2015—-2024. Paris, OECD Publishing.

Porter, M. E., 2003. The Competitive Strategy: Techniques for Analyzing Industries and
Competitors. NY, Simon & Schuster.

Ray, D. K., West, P. C., Clark, M. P. and Gerber, J. S., 2019. Climate change has likely already
affected  global food production. PLoS ONE, 14(5) [online] Available at:
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0217148 (Accessed 03 May 2021).

Ryzhakova, G., Petrukha, S. and Kunytskyi, K., 2019. Institutional foundations and regulatory
levers for the development of agricultural construction under conditions of systemic economic
transformation. Complex Systems Development Management, 40, p. 147-155.

Skogstad, G. & Verdun, A., 2013. The Common Agricultural Policy: Policy Dynamics in a
Changing Context. London. Routledge.

The World Dbank, 2020. Agriculture and Food. [online]  Available at:
https://www.worldbank.org/en/topic/agriculture/overview (Accessed 03 May 2021).

UN Department of Economic and Social Affairs, 2019. World Population Prospects 2019:
Highlights. United Nations, New York. [online] Available at: https:/population.un.org/
wpp/Publications/Files/WPP2019 Highlights.pdf (Accessed 03 May 2021).

UNECE (United Nations Economic Commission for Europe) & FAO, 2016. Forest Products
Annual Market Review, 2015-2016. [online] Available at: www.unece.org/ forests/fpamr2016.html
(Accessed 03 May 2021).

UNICEF, 2020. The faces of malnutrition. [online] Available at: https://www.
unicef.org/nutrition/index_faces-of-malnutrition.html (Accessed 03 May 2021).

Unneccesary food waste reaches 40%, 2021. Global cold chain news. [online] Available at:
https://www.globalcoldchainnews.com/unneccesary-food-waste-reaches-40/ (Accessed 03 May 2021).

Wardhana, D., Thle, R. & Heijman, W., 2017. Agro-clusters and Rural Poverty: A Spatial
Perspective for West Java, Bulletin of Indonesian Economic Studies, 53:2, p. 161-186.

World resources institute, 2021. How to Sustainably Feed 10 Billion People by 2050, in 21
Charts. [online] Available at: https://www.wri.org/insights/how-sustainably-feed-10-billion-people-
2050-21-charts (Accessed 03 May 2021).

Cmamms naoivwna 09.06.2021

AIPAPHA EKOHOMIKA, 2021, T. 14, Ne 1-2
116




